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Table 1. Inhibition of Solubiiued Rat LWar HMC-CoA Reducuue in Vitro4 for Compounds of the Genera] Structure 1,' 2,' and 13* 
HO 

V^COjR' 
O?' 

rH 
s* 

i H\ A 

& R* 
1 
RJ 

I' a * .  and 1 3 *  

anal.' IC^ nM reH pot.. Rl Rl R* R4 R4 A-B formula no. 
CuHsFN04Na 
C.HT,FN04N» 
CHH9FNO«Na 
C^HJIFNO^NI 
CuHuFNO^a 
C»HnFNO,Na 
C^HoFNO^Na 
C,|HtTFN04Na 
CoH»FN0,Nt 
CsHsiFNO^Na 
CaK»FNO«Na 
CNHuFNO«Na 

12 p-C,H«F CH-CH 
p-C«H4F CH-CH 
P-C1H4F CHtCHt 
p-C|H«F CHjCH, 
P'C(H«F CH-CH 
p-C,H4F CHJCHJ 
p«CtH«F CH-CH 
P'CfHjF CHjCH? 
p.C,H4F CH-CH 
p-C|H«F CHjCH} 
p-CtH.F CH?CHa 

p.C,H4F CH-CH 

CH3 Ph H C, H, N 
C, H, N 
C, H.N 
C, H.N 
C.H.N 
C, H, N 
C.H.N 
C. H.N 
C,H.N 
C. H.N 
C. H.N 
C. H. N 

Na 65 la 
Ph H Na j-Pr 7 no lb 
Ph H Na i-Pr 6 128 2b 

Na i-Pr 
CH, 

Ph H 3 25? 13b 
CH, Ph Na 2SQ 3 ic 
CH, CH, Ph Na 70 11 2c 

i.Pr H Na CH, 330 2 Id 
H i»Pr Na CH, 100 9 2d 

i'Pr H i-Pr 
i-Pr 
j'-Pr 
i-Pr 

Na in 6 le 
H Na i-Pr IS 42 2e 
H t'-Pr Na 9 8S l i t  

Q H 69 12 Na If 

0 Ca,HuFNO«Na C. H.N H p-C,H4F 

P'C4H«F 
p-C,H«F 
p-CtH<F 

CHJCHJ i-Pr 9 92 Na 2f 

CT|H«FNO«Na 
CnH»FN04Na 
CflHs>FNO«Na 
C^HyO.Na 

C.H.N 
C.H.N 
C, H, N 

CH, CH—CH 
CH,CH} 
CHjCHt 

i-Pr 
i-Pr 
i-Pr 

Ph 6 m Na i e  
CH, Ph Na S 149 28 

Ph CH, Na 24 300 13K 
mevinolin 8 100 

•The aisay sy«tm dtsctibed in ref \ waau»ed. *Rin;>opened »odium dihydroxy carboxylate form,optically pure. 'Racemic. 'Optically 
active configuration. 'Analytical results were within *0.4% of the theoretical value. 'ICw values were determiaed by uaing four or 
(ivc concentraiions of each inhibitor. ' For estimation of relative inhibitory potencies, mevinolin was assigned a value of 100. The IC* value 
of lest compound was compared with that of mevinolin, corrected for the somewhat different molecular weight. 

* 
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/(a) PhNHt/AcOH; (b) R3NH,/AcOH/-H,0; (c) 15/^; (d) 
KaH/CHjI/toluene/^; (e) LiAlH4/A; (O CrOj/pyridine-

functionality much faster than the keto group of 19. In 
this case, it was necessary to preform the anilides 22 
(Scheme V). Addition of aliphatic or aromatic primary 
amines R*NHj to 22 under add catalysis gave 23, which 
were cyclocondensed with nitroethenes 15 to give 3' 
Pyrroiecarbanilides 24. While amides on LAH reduction 
usually lead to the corresponding amines, carbasilides 24 -
could be reduced to the corresponding aldehydes 4 via 
N'inethylation, LAH treatment, and subsequent oxidation. 

A new three-component coupling reaction allowed a 
one-pot synthesis of ethyl lt2-diisopropyI-4-(4-fluoro-
Phsny]).lH-pyrrole-3-carboxylate (21. Scheme VI). 

When a methanolic solution of /S-nitro-p-fluorostyrene 
<15: R« = H. R5 = p-C6H,F>, jj-keto ester 19 (R* = i-Pr). 

isopropylaniine was stirred at ambient temperature, 
t"* pyrrole ester 21 was obtained in 50% yield. LAH 
'eduction followed by ruthenium(II)-catalyzed oxidation 

I 
£ '(a) R3NHj/CHjOH/25 *0/1 day; (b) UA1H<; (c) 4 equiv of 

<Q "*** /0.02 equiv of (Ph^),RuCl,. 

of the alcohol with N-methylmorpholine-N-oxide11 gave 
the corresponding aldehyde 4. Tliis convenient three-
component coupling may also be applicable for the 
syntheses of pyrrole esters 21 with other substitution 
patterns for R^-R*. 

Biological Results and Discussion 
The racemic sodium salts (1 asd 2, Rl * Na) as well as 

the optically active sodium salts 13 (R1«.Na) were eval
uated for their ability to inhibit solubilized, partially pu
rified rat liver HMG-CoA reductase in vitro (Table 1) and • 

4 

(11) Sharpless, K. B.; Akashi, Oshima. K. Tttrahedron Lttt. 
1976,29.2503. > r .  
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Table III. Inhioiiion of Hepatic Cholesterol "De Novo" 
Sv-nihesis in Vivo {Rat. Ora!ly), 

Table II. Inhibition of Cellular JiMG-CoA Reductase in 
Cultures of HEP G2 Cells* for Sodium Salts of the General ' 
Formula 1( and 2' HO 

V^COjR' 

TH 

HO 
Y^COJR' L^OI 

fH 
s* R\ A 

R\ A 

X- R* 
R» R* I 

RJ I 
R' 

J and 2 
leand 2e  

% cholesterol 
"de novo* synthesis 

relative 
potency ICw* fiM relative* potency 

100 mevinolin* no drug 
mevinolin* 

0.05 100 
100 14 0.83 6 la 
235 lbc 5.5 lb 0.014 350 
250 5.6 2b( 2b <0.01 >500 
156 9 2f 5.0 1 1c 
233 6.0 2r 0.57 9 2c 

Id 6.0 1 'Assay described in ref 16. 'Lactone form, optically pure, 5 
mg/kg bw. 'Raeemic sodium salts, 10 mg/kg bw. For definition of 
R'-R4 and A-B see Table I. 

0.27 19 2d 
0.05 100 le 
0.002 2500 2e 
0.106 If 47 For better comparison of structure-activity relationships 

in I and 2 as well as with extensive work on analogues of 
the phenolic type (isocydic central aromatic, A = oxygen, 
B « CHj),14,15 R5 was kept constant as p-fluorophenyl. -

The work on analogues of the phenolic type14,15 has 
shown that alkyl substitution of the second ortho position 
is essential and leads to optimal biological activity for an 
isopropyl substituent. 

We concentrated on R2 = methyl or isopropyl, since 
ortho substituents smaller (methyl, ethyl, longer n-alkyl) 
or larger (cydopentyl, feri-butyl) than the isopropyl group 
decreased activity in analogues of the phenolic type14,1* and 
since halogen substituents (CI, Br) led to good activity but 
increased toxicity. 

Table 1 shows that the isopropyl derivatives were more 
potent than the methyl derivatives by a factor of 10-40 
(e.g. lb vs la, Ig vs 1c, 2g vs 2c). 

There is much tolerance concerning R3. Variation of R3 

(Ph, i-Pr, cyclohexyl) led to only small activity changes (e.g. 
2b vs 2e vs 2f, lb vs le vs If, la vs Id). 

Substitution of R4 = hydrogen for a methyl group either 
slightly decreased (e.g. la vs le) or slightly increased (2b 
vs 2g and lb vs lg) activity, depending on the nature of 
the other substituents. Hydrogenation of the trans olefmic 

0.018 2f 275 
•Assay described in the preceding paper.1 'Ring-opened sodium 

dihydroxy carboxylate form, optically pure. 'Racemic. For defi
nition of R'-R* and A-B see Table 1. ' ICu values varied some
what for different batches of eel)*. Mevinolin sodium salt averaged 
ICJO a 5 x 10"* M and was used in every run as an internal stand
ard. The measured IC's for test compounds 1 and 2 were corrected 
for deviations of mevinolin'a IC from its average value. 'Mevinolin 
was assigned a value of 100. Potencies were obtained by compari
son of racemic test compounds 1 or 2 with the internal standard 
mevinolin. 

to inhibit cellular HMG-CoA reductase in cultures of 
hepatic cells (HEP G2, a human hepatoma cell line), as 
determined by the inhibition of the incorporation of so
dium [14C]aeetate into cholesterol (Table 12). 

Selected compounds were evaluated for their ability to 
inhibit hepatic cholesterol "de novo" synthesis in male rats 
after po administration, as determined by the inhibition 
of the incorporation of sodium (14C]octanoate12 into hepatic 
cholesterol (Table III). 

Selected compounds were further evaluated for their 
ability to decrease plasma cholesterol levels in normoli-
pemic rabbits and dogs after po administration. 

All tests were also conducted under the same experi
mental conditions with optically pure mevinolin. The 
respective results are included in Tables MIL For sub
stitution patterns "b", "e", and "g", we prepared and tested 
the racemic 2 as well as the optically active 3ft, 5ft sodium 
salt 13. Optically active compounds 13 proved to have 
twice the potency in HMG-CoA reductase inhibition than 
the structurally identical but racemic 2 (Table 1). This 
result was expected, since the antipode of the configuration 
drawn for 1,2, and 13, is biologically inactive.13 

bridge (A-B * (£)-HC—CH) had little influence on the 
biological activity of 1 in vitro (e.g. lb vs 2b, 1c vs 2c; Id 
vs 2d, le vs 2e, If vs 2f, lg vs 2g); however, the hydro* 
genated derivatives 2 were much less acid sensitive (vide 
supra) and much more active in vivo. . ; 

In the HEP G2 cell-test (Table II) the racemic com
pounds lb, 2b, and 2e are 3.5, 5.0, and 25 times, respec
tively, more active than optically pure mevinolin sodium 
salt of the same concentration. General trends in Tables 
I and II are comparable. The superiority of lb, 2b, and 

(12) Dieuchy, J. M.; McGarry, J. D. J. Biol. Chtm. 1974,249, 52. 
Andersen. J. M.; Dieuchy, J. M. J. Lipid Ret. 1979,20,740. 
Stenge, E. F.; Dieuchy, J. M. J. Lipid Rta. 1983,24,72. 

(13) 3-epi, 5-epi, and "3,5-bis epi isomers of compactin and mevi
nolin have been reported to be biologically inactive: Heathy 
cock, C. H.; Hadley, C. R.; Rosen. T.; Theisen, P. D.; Hecker, 
S. J. J. Med. Chem. 1987,30,1858. Stokker, G. E.; Rooney, 
C. S.; Wiggins, J. M.; Hirshfield. J. J. J. Org. Chem. 1986,51, 
4931. The biological inactivity of synthetic compactin ana
logues with 3S configuration has also been reported: Lee, T.-J. 
Trends Phormaeoi. Set. 1987, 8. 442 and references cited 

(14) Baader, E.; Bartmann, W.; Beck, G.; Bergmann. A.; Granxer 
E.: Jendralla, H.; von Kerekjarto, B.; Kesseier, K.: Krause, R 
Wess, G. International Symposium on Cholesterol Control And 
Cardiovascular Diseases: Prevention And Therapy, Mila» 
(Italy) July 7-9,1987; Abstract book page 133. ' 

(15) European Application 0216 127,1987. 
(16) Dieuchy, J. M.; Spady, D. K. J. Lipid Res. 1984 , 25, 1469-

Alfln-Slater, R. B.; Deuel. H. J., Jr.; Scholtz, M. C.; Shimodfc 
F. K. Group Report Nc. N3, 1950; University of Southero 
California. Consolidated Eng. Corp. therein. 
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especially 2e compared with mevinw.Ji is more pronounced 
in the cell test, inhibition of hepatic cholesterol "de novo" 
synthesis in vivo by oral lb or 2b is about 2.5 times 
stronger than that for mevinolin (Table UI). In normally 
fed rabbits (n = 6), 20 mg/kg racemic 2b decreased total 
plasma cholesterol levels by 34% after oral administration 

' for 10 days (optically pure mevinolin at 10 mg/kg for 10 
days* 25%), wile lb was totally inactive under the same 
conditions. The reason for the lack of activity of lb in the 
rabbit experiment is currently not known.32 The chemi
cally demonstrated add sensitivity of lb (vide supra) would 
suggest that, contrary to 2b, lb may not survive the 

_ | stomach passage. However this view is not consistent with 
B the comparable activity of lb and 2b to inhibit hepatic 

_ I; cholesterol Nde novo" synthesis in rats after po adminis-
[ tration (Table III). In normally fed rabbits (n = 4), 10 

mg/kg racemic 2e decreased total plasma cholesterol levels 
I by 42% after oral administration for 6 days (optically pure 
| mevinolin at 10 mg/kg for 6 days, 25%).17'1B 

•• In normally fed male beagle dogs (n = 4), 20 mg/kg 
- P racemic 2b decreased LDL-cholesterol levels by 48% and 

J* \ increased HDL-cholesterol levels by 14% after oral ad-
^ ministration for 14 days (optically pure mevinolin at 10 
u mg/kg for 19 days: LDL>cholesterol -18%, HDL-chole-

pS \ sterol +2%).18 

x In conclusion, some compounds of general formula 2 
,ni 1 exceeded mevinolin in their ability to inhibit HMG-CoA 
yj' i reductase in vitro and to inhibit cholesterol biosynthesis 
^ \ in vivo. They are promising candidates for development 

as antiarterosclerotic agents. 

Experimental Section 
For general remarks see the preceding paper in this issue.1 lH 

NMR spectre were recorded in CDClj, unless noted otherwise. 
All starting materials were commercially available unless indicated 
otherwise. 

-  -  LI  l-(p*Fluorophenyl)>2«n>tropropeDe (15). A solution of 
sut 1 p-fluorobenzaldehyde (84 g), nitroethene (69.4 g), and n-butyl-

i amine (4 mL) in xylol (110 mL) was tefluxed for 20 h under a 
ore g Dean-Stark trap. On cooling to 0 *C. 21.7 g of the product 
-40 li crystaUized (mp 64-^5 eC). To the filtrate were added nitroethene 

-• (41.4 g) and n.butylamine (3 mL). and the solution was refluxed 
• oi ( for 14 h under a Dean-Stark trap. The solution was evaporated 
| in vacuo and the residue was digerated with methanol at 0 "C, 

e-8' { until crystallization occurred. The crystals were collected and 
Q washed with cold methanol (53.8 g, mp 65-66 *C). Anal. (Cj-

•her| HJFNOJ) C. H. F, N. 
(2b Ethyl 3-(Phenylamino)«but'2(£)-enoate (20). A solution 
eof ; aniline(45J>mL,0.5mol),ethylacetoacetate(615mUO^mol), 
Inic • 8nd glacial acetic acid (1 mL) in toluene (100 mL) was refluxed 
the for 4 h under a Dean-Stark trap. The solvent was evaporated 
- id I an^ ̂  residue was distilled to give 57.9 g of colorless oil: bp 
j * t H8-120 -C (1.5 mm); MS CuHMNO< m/e « 205 (M*). Anal. S \ (C„H15NO})C.H.N. 

. 5 N.^V.Bis(3-(4*fluorophenyl)-4-(methoxycarbonyl)-5-
• n)ethyl-2^.dihydrofuran-2-yl]hydroxylamine (17). To a 

on* | stirred solution of sodium methanolate (2.92 g, 54 mmol) in 
pCC* [ methanol (54 ml) was added methyl acetoacetate (20.9 g. 180 
iu0 [ "tmol) dropwise at 0 *C followed by 4-Auorfr-d-nitrostyrene19 (30.1 
blci | K. 180 mmol). After 15 min, a thick mash formed that was allowed 
an<) | toWand for 2 h at 0*C. The sdid was collected hy suction, washed 

with keloid methanol and dried over P^Om in vacuo to give 22.0 
C of colorless solid: mp 139-141 "C; 7.0 g of product were obtained 
from the mother liquor; NMR i 2.25 (6 H. s). 3.32 (3 H, s). 3.50 
<3 H. s). 4.30 (2 H. dd). 5.40 t7H. d). 7.16 (8 H. d), 8.72 (1 H. s); 

Journal of M f ' ' :iol Chemistry, 1990, VoL 33, No. I 65' 

MS CscHaFjNOt FAB m/e - 502 (M + H*), 458. 235. Anal. 
(CMHSSFjNO?) C, H. F, N. 

l«Phenyl»2*met)iyl*3»(iDethoxycarbonyl)-4-(4'fluoro. 
phenyl)-l£r.pyrrole (18a). Aniline (5^9 g, 60 mmol) was added 
to a solution of hydroxy lam tno compound 17 (15 g, 30 mmol) in 
ethanol (600 mL). The mixture was refluxed for 24 h. Aniline 
(1.1 g) was added and the mixture was refluxed for 16 h. The 
solvent was removed in vacuo and the residue was distributed 
between dichloromethane and 1N hydrochloric add. The organic 
layer was washed with saturated sodium bicarbonate solution and 
then with brine, dried, and concentrated. Tbe residue was 
chromatographed with n-hexane/ether/dichloromethane 
(16&.5&5) over silica, giving 4.0 g of reddish, thick oil: NMR 
S 2.43 (3 H, s), 3.70 (3 H, s), 6.70 (i H, s), 6J7~7.66 (9 H. m); MS 
CuHuFNO, m/e « 309 (M+), 276,248. Anal (QJHJ^FNOJ) C. 
H. F. N. 

Msopropyl-2-niethyI-3-(n!ethoxycarbonylM*(4*fluoro» 
phenylH-ff-pyrrole (18d). Isopropylamine (3.6 g, 60 mmol) 
was added to a suspension of hydroxylamino compound 17 (15 
g. 30 mmol) in methanol (500 mL). 'Hie suspension was heated 
for 2 h at 40 CC and for 5 h at SO 0C, changing to a clear solution. 
The solvent was removed in vacuo and the residue was chro
matographed with n-hexane/ether (4:1) over silica to yield 7.3 
g of pale reddish crystals: mp 97-99 0C; NMR & 1.42 (6 H, d), 
2.53 (3 H. s). 3.65 (3 H. s). 4.37 (1H. sept). 6.60 (1H, s), 6.80-7.46 
(4 H. m); MS C,8H„FNO, m/e = 275 (M+), 244,202,201. Anal 
(C.jHJBFNO,) C. H.F, N. 

Ethyl l-Phenyl*2.5-dimcthy].4*(4'fluoropheDyl)*lJY-
pyrrole^.carboxylate (21c). A solution of 20 (23.1 g, 113 mmol) 
and 15 (20.5 g, 113 mmol) in ethanol (250 mL) was refluxed for 
30 h. The solvent was evaporated in vacuo and the residue was 
chromatographed over silica (1 kg) with cydohexane/ethyl acetate 
(95:5) to give 26.0 of a colorless oil: NMR 6 1.05 (3 H. t), 1.85 
(3 H. s). 13 {3 H. s). 4.1 (2 H, q), 6.9-7.6 (9 H, m); MS C,, H»FNOj 
m/e = 337 <M+). 308, 292. Anal. (CjtHjoFNOj) C, H. F, N. 

Preparation of Substituted liTPyrrole&carboxaldehydes 
4 from Substituted 3-(AlkoxycarboDyl)*l/f•pyrroles 18 or 
21. General Procedure. A solution of ester 18 or 21 (82 mmol) 
in ether (150 mL) was added dropwise at 0-5 *C to the stirred 
suspension of lithium aluminum hydride (7.8 g, 200 mmol) in ether 
(300 mL). The suspension was stirred for 1 h at 0 *C and then 
for 2 h at room temperature. At 0 *C. 35 mL of ethyl acetate and 
then 16 mL of water followed by 24 mL of 2 N aqueous sodium 
hydroxide were added dropwise. The suspension was stirred for 
30 min at room temperature and filtered. The filtrate was con
centrated in vacuo and the residue was chromatographed over 
1 kg of silica with cydohexane/ethyl acetate (2:1) containing 0.2% 
triethylamine (yield 85-95%). 

To a solution of the substituted 3-(hydroxyinethyl)pyrrole (70 
mmol) in ether (1.2 L) and triethylamine (12 mL) was added 
activated manganese dioxide (1823 g). The suspension was stirred 
at room temperature under nitrogen. After 24 h, the same amount 
of manganese dioxide was added. After 24 h the soUd was removed 
and washed with ether. The filtrates were concentrated in vacuo; 
the residue was chromatographed over silica with cyctohexane/ 
ethyl acetate (6:1) containing 0.1% triethylamine (yield 65-85%). 

l-Phenyl.2,5>dimethyl.3*(hydroxymethyl).4~(4-fluoro. 
phenylM/f-pyrrole: colorless oil. crystallizing on standing; 
NMR J 1.3 (1 H. br s). 2.0 (3 H, s). 2.1 (3 H. s), 4.55 (2 H. s). 
6.9-7.65 (9 H. m); MS C„H,$FNO m/e « 295 (M*), 278 (M* -
OH). Anal (CwH,eFN0) C, H, F, N. 

l'Phenyl>2>methyl.3-(bydroxyniethyl).4-(4>fluoro. 
phenylM/f-pyrroJe: pale yellow, resinous solid: NMR & 13 (1 
H, br s), 126 (3 H. s). 4.63 (2 H. s), 6.87 (1H, s). 6.93r7.70 (9 H. 
m); MS CuH,6FN0 m/e = 281 (M+). 264 (M" - OH). Anal. 

• (CwHwFNO) C, H. F, N. 
l-Isopropyl-2'methyl-3-(hydroxyraetbyl)-4-(fIuorO' 

phenylWtf-pyrrole: colorless oil; MS C^HuFNO m/e «= 247 
(M* - OH). 188. Anal. (C,sH,8FNO) C, H, F, N. 

l-Phenyl*2*methyl'4'(4.fluoropheny])*lff-pyrrole-3« 
carboxaldehyde (4a): yellow, resinous solid; NMR 6150 (3 H, 
s). 6.80 (1H, s), 6.85-7.70 (9 H. m). 10.03 (1 H, a); MS CUHMFNO 
m/e - 279 (M*), 278 (M* - H). Anal. (CwHwFNO) C. H, F, N. 

l*Pheayl*2,5'dimethyl*4-(4-nuorophenyl)*lif'pyrrole«3* 
carboxaldehyde (4c): yellow solid; NMR 6 1.94 (3 H, a), 2.35 
(3 H, J), 6.95-7.7 (9 H, m), 9.85 (1 H. s); MS CwHj.FNO m/e = 

2 

on : 
an 

ice 5 
yl) 1 
>up R 
ind f 

inttf' 
•.e. £• 
l A f f  
MiWi 

Hypocholeaterolemic activity in rabbiu was tested following 
. the protocol described in ref 1. 
U8) Hypocholeaterolemic activity in animal studies will be de-

scribed in detail in a future publication. 
(1°) Qatiernann.Wieland Die Praxis det Organischeri Chemikers, 

43rd ed.; W. de Gruyter. Berlin, 1982; P 361. 

146» 
mod1, 
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293 {M+). Anal. (C19H1SFNU C. H, F, N. . 
l-Isopropyl-2-mcthyl-4-(4-nuoropheDyl)-lH-pyrrole-3-

carboxaldehyde <4d): colorless oil; NMR S 1.43 (6 H. d), 2.60 
(3 H. s), 4.30 (1 H. sept). 6.68 (1 H, s). 6.9-7.56 (4 H. m). 9.92 (1 
H, s); MS C19H|(FNO m/e a 245 (M*), 202. Anal. (C,5Hl6FN0) 
C, H, F, N, 

3*Oxo>4*methylpeDtanoic Acid Aoilide (22). A solution of 
ethyl 3>ox>4»methyipenLanoate9 (47.4 g. 0.3 mol), aniline (27.93 
g, 27.3 mL, 0.3 mol), and acetic acid (0.6 mL) in toluene (360 mL) 
was refluxed for 4 h with a Dean-Stark trap. The cold mixture 
was washed twice with 0.5 N hydrochloric acid, twice with satu
rated sodium bicarbonate solution, once with brine, dried, con
centrated, and chromatographed with toluene/ethyl acetate (10:1) 
over 1 kg of silica, giving 40.5 g (66% yield) of a pale pink oil: 
NMR S 1.2 (6 H. d), 2.6 (1 H. sept), 3.65 (2 H. s), 7.0-7.75 (5 H. 
m), 9.1-9.4 (1H, br s); MS C^HJJNOJ m/e « 205 (M+). 93. Anal. 
(CJIHUNO,) C. H, F, N. 

3'(Phenylamino)<4-mothylpent*2(£)-«noic Acid Anilide 
(23b). A solution of ethyl 3-oxo^-methylpentanoate9 (31 mL, 
0.2 mol), aniline (37 mL, 0.41 mol), and acetic acid (1.0 mL) in 
toluene (50 mL) was refluxed for 6 h with a Dean-Stark trap. The 
solvent was removed in vacuo. On cooling the residue crvstallized. 
It was recrystailized from toluene/petroleum ether (80-110 aC) 
(2:1) to yield 38.7 g of colorless solid: mp 147-148 *C; a second 
crop of crystals can be obtained from the mother Hquor, NMR 
6 1.1 (7 H, d + m), 2.9 (I H. sept), 4.75 (1 H. s), 6.8-7.6 (10 H, 
m). 11.1 (1 H. br s). Anal. {CiaHwN,0) C, H. N. 

3-(IsopropylajD!oo)'4>mcthy)pent>2(£)-«noic Acid Anilide 
(23e). To a solution of anilide 22 (35.7 g, 174 mmol) and acetic 
acid (0.6 mmol) in toluene (GOO ml), refluxing under a Dean-Stark 
trap, was added isopropylamine (20.6 g, 348 mmol) dropwise over 
3 h. The mixture was refluxed for 16 h, concentrated in vacuo, 
and cooled, leading to crystallization. The solid was digerated 
with diisopropyi ether/petroleum ether (1:1), collected with suction 
nitration, and washed with petroleum ether, giving 28.9 g of 
colorless solid: mp 152-153 *C; NMR a 1.1 (6 H, d). 1.25 (6 H, 
d), 2.73 (1 H, sept). 3.8 (t H. m), 4.43 (1 H, s), 6.7 (1 H, s). 6.9-7.6 
(5 H. m), 9.1-9.6 (1 H. br s); MS CJJHMNJO CI m/e = 247 (M 
+ m. 154. Anal. (CjjHnNjO) C. H. N. 

3-(Cyclohcxylaimno)-4-mcthyipeDt-2(£)-«noie Acid Ani> 
Jide (230. A solution of anilide 22 (31.6 g, 154 mmol). acetic acid 
(1.5 mL), and cyclohexylamine (30.55 g, 308 mmol) in toluene (750 
mL) was refluxed for 20 h under a Dean-Stark trap. The solvent 
was removed in vacuo, the residue was swirled with 150 mL of 
diisopropyi ether, collected with suction filtration, and washed 
with petroleum ether to give 27.1 g of a colorless solid (an addition 
8.9 g came from the mother liquor): yield 82%: mp 123-132 CC; 
NMR a 1.15 (6 H. d). 1.0-2.1 (10 H. ro). 2.7 (1 H. sept). 3.45 (I 
H. m), 4.4 (I H. s). 6.55 (I H. m), 6.9-7.6 (5 H, m). 9.5 (1 H, br 
s) MS C,8HMN]0 m/e » 286 (M*), 194,93. Anal. (C,8HJ,N.O) 
C, H. N. * " 

Preparation of Substituted l.ff-Pyrrole-3'CarboxanUides 
24 from Enamino Anilidcs 23. General Procedure. A solution 
of the nitro olefin 15 (95 mmol) and enamino carboxanilide 23 
(100 mmol) in ethanol (300 mL) was refluxed for 12 h under 
nitrogen. Most of the solvent was removed in vacuo. Cooling 
of the residue in an ice bath gave crystals that were swirled in 
cyclohexane/ethyl acetate (200 mL), collected, and recrystailized. 

l-Phenyi*2-isopropyl-4-(4-nuorophenyl)-lif-pyrrole-3* 
carboxanilide (24b): yield 78%; mp 192-194 0C (from meth
anol); NMR a 1 JO (6 H. d), 3.14 (1H, sept), 6.73 (I H, s), 7.00-7.70 
(10 H, ro). Anal. (CMHJJFNJO) C, H, F, N. 

l^-Djisopropyl-4-(4-fluoropheDyl)-li?'pyrrole-3-carbox-
anilide (24e): yield 50%; mp 131-133 ®C (not recrytt); NMR 
6 1.45 (6 H. d), 1.35 (6 H. d). 3.75 (1 H. sept). 4.6 (1 H. sept), 6.7 
(1H. s), 6.7-7.6 (10 H. m); MS CaHjjFNjO m/e = 364 (M*), 272, 
230. Anal. (CjjHyFNjO) C, H, F, N. 

l-Cyclohexyl-2-is6propyl*4-(4>nuoropheDylMJ7>pyrrole-
3-carboxanilide (24f): yield 52%; mp 215-216 eC (not recrvst); 
NMR a 0.9-2.2 (16 H. d + m), 3.5-4.3 (2 H, m). 6.65 (1 H. s), 
6.8-7.6 (10 H,'m) MS CMH»FNjO CI m/e « 405 (M + H"). 312, 
230. Anal. (C„HnFNjO) C, H, F, N. 

!-Phenyl-2-isopropyM-(4-fluoropheDyl)-5-inethyMi/-
pyrrole-3-carboxanilide (24K)'. 80%; mp 190-192 0C (from 
cyclohexane/ethyl acetate); NMR a 1.3 (6 H, d), 1.83 (3 H. s). 3.2 
(1 H. sept), 6.8-7.6 (15 H, m); MS C^HaFNiO m/e = 412 (M*). 

Jendrolla et e 66 Journoi 

320 (M* - PhNH). Anal. (C^F^O) C. H. F, N. 
Preparation of Substituted lH-Pyrn>Ie-3-carboxaldehydc 

4 from Substituted I/f-Pyrrole-3-carboxanilides 24. Gencn 
Procedure, (a) N-Methylation. To a mechanically stirre 
solution of anilide 24 (55 mmol) in toluene (300 mL) was adde 
a 50% dispersion of NaH in mineral oil (5.5 g, 115 mmol) at 2 
0C under a nitrogen atmosphere. The suspension was warme 
for 30 min at 60 0C and for 10 min at 100 0C. The suspensio 
was cooled to 20 eC and methyl iodide (62.5 g, 440 mmol) we 
added. It was refluxed (bath at 75 eC) for 4-16 h, depending o-
steric hindrance (TLC control). With external cooling with dr 
ice/methanol, first water (80 mL) was added dropwise, follow* 
by ether (400 mL). The organic phase was separated, washed wit* 
brine, dried, and concentrated in vacuo. The residues ofte: 
crystallized when swirled with n-hexane or diisopropyi ether t 
a colorless to pale yellow solid. Oily products were purified b' 
chromatography with cyclohexane/ethyl acetate/ triethylamin 
(8:2:0.01) over silica. 

l>Phenyl>2>isopropyl-4>(4>fIuorophenyl)-N>methy]-lA> 

pyrrolC'S-carboxaoiiide: yield 94%; mp 126-127 °C (not re 
cryst); MS CAHJJFNJO m/e = 412 (M*), 306,262. Anal. (Cr 
HJJFNjO) C.'H, F, N. 

lt2-Dii$opropyl-4-(4-fiuorophenyl)-^-methyl-li/ 
pyrrole-3-carboxanilidc: yield 737o; oil; NMR S 1.40 (12 H, d) 
3.23 (4 H, s + sept), 4.40 (1 H. sept). 6.50 (1H, s), 6.5-7.5 (9 H 
m); MS Cj.H^FN^O m/e = 378 (M*), 272,91. Anal. (C„HnF 
NjO) C, H, F, N. * 

l-Cyclohexyl-2*isopropyl-4-(4-nuorophenyl)*A,-mcthyI 
l/f-pyrrole-S-carboxanilidc: visld 98%; mp 102-105 aC (no: 
recryst): NMR i 1.35 (3 H. d), 1.50 (3 H, d), 1.1-2.2 (11 H, m) .. 
3.25 (3 H, br s) 3.95 (1 H, m), 6.4-7.4 (10 H, m); MS CjrH^FN.C 
CI m/e = 419 (M + H+), 312. Anal. (Cn^FN,©) C, H, F, N 

l-Pheny]-2-isopropyi-4-(4.riuarophenyI)-5>mcthyI-W-
mcthyMf/-pyrrolc-3-carboxanilidc: yield 84%; mp 62-63 "C 
{not recryst); NMR a 1.2 (3 H. d). 1.3 (3 H. d), 1.8 (3 H, s), 2.E 
(1 H. sept). 3.17 (3 H, s), 6.fr-7.5 (14 H. m); MS CnHnFNjO m/e 
- 426 (M*), 320 (M* - PhNCHj). Anal. (CJJHTTFNJO) C, H, F. 
N. 

(b) Reduction. To a suspension of lithium aluminum hydride 
(60 mmol) in dry THF (120 mL) under nitrogen was added 
dropwise a solution of N-methylaniUdes (29 mmol) in THF (120 
mL). The mixture was refluxed for 20 h and then cooled to 0 "C. 
Ethyl acetate (15 mL) and then water (5 mL) followed by 2 N 
sodium hydroxide solution (10 mL) were added dropwise. The 
mixture was stirred for 30 min at 25 aC. The solids were removed 
and washed with ether. 

The filtrate was concentrated in vacuo. The residues often 
crystallized when swirled with n-pentane.. Oily products were 
purified by chromatography with toluene/ethyl acetate/tri-
ethylamine (20:1:0.01) over silica. 

l-Phenyl-2-isopropyl-3-(hydroxymethylM-(4-fIuoro-
phenyJHJJ.pyrroie: yield 92%; oil; NMR 6 1.28 (7 H. d + m), 
3.03 (1 H. sept), 4.70 (2 H. s), 6.73 (1 H. s), 6.90-7.70 (9 H, m); 
MS CWHRFNO m/e - 309 (M*), 294,276. Anal. (CRHJOFNQ) 
C.H.F.N. 

l^-Diisopropyl-3-(hydroxyniethyl)-4-(4-fluorophenyl)-
lif-pyrrole: yield 75%; pale yellow oil that slowly crystallized; 
NMR 6 1.2-1.6 (12 H, m), 2.35 (1 H, br s), 3.33 (1 H, sept), 4.40 
(2 H, s), 4.50 (1 H. sept), 6.70 (1 H, s), 6.8-7.65 (4 H, m); MS 
C,THBFNO CI m/e = 275 (M*), 258,242,200. Anal. (CL7HAFN0) 
C.H.F.N. 

l*Cyclohexyl*2-isopropyl-3-(hydroxymethyl)-4.{4*nuoro-
phenyl)-ltf-pyrrole: yield 67%; mp 114-116 'C (not recryst); 
NMR 41.37 (6 H, d), 1.2-2.1 (10 H, ro). 3.30 (1 H. sept), 3.96 (1 
H. ro). 4.38 (2 H, s). 6.70 (1 H. s), 6.95 (2 H, m), 7.47 (2 H, m); 
MS CMHMFNO m/e « 315 (M+), 300, 282, 200. Anal. (C»-
HMFNO) C, H, F, N. 

l-Phenyl-2-isopropyl-3-(hydroxymethyl)-4*(4Tfluoro-
phenyl)-5-njethyl-lH-pyrrole: yield 63%; colorless solid; NMR 
5 1.25 (6 H. d), 1.9 (3 H, s), 2.8 (1 H, m), 4.35 (1 H, s), 4.55 (2 H, • 
s), 6.85-7.75 (9 H, m); MS C-jH^FNO m/e = 323 (M+), 308 (M* 
- CHj), 290 (M* - CHj - H;0). Anal. (Cj.HnFNO) C.H, F. N. 

(c) Oxidation. Variant A. To a mechanically stirred sus
pension of Celite (50 g) and finely powdered CrOj (25 g, 250 mmol) 
in dry dichloromethane (250 mL) at 15 0C was added dropwise 
a solution of dry pyridine (39.5 g, 500 mmol) in CHjClj (250 mL). 
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After stirring Bt room temperature (20 min), a solution of the 
substituted (hydroxymethyOpyrrole (25 mmol) in CH3C13 (250 
(ot) was added dropwise but quickly. The reaction temperature 

^ept between 20 and 24 0C. After 15 min cyclohexane (500 
» mL) was added. The solid was suction filtered and washed with 
^ dichloromethane/cyclohexane (3.7) filtrate was concentrated 

ajid chromatoKTaphed with cydohexane/ethyl acetata/triethyl-
amine (4:1:0.01) over 500 g of silica. 

Variant B." To a solution of N-methyimorphoiine N-oxide 
(46.8 g, 400 mmol) in acetone (400 mL, dried over K3C03) was 
added tris(triphenylphosphine)rutheDium(ID dichloride (3.8 g, 
4.0 mmol). The mixture was stirred 20 min at 20 "C. A solution 

i of the substituted (hydroxymethyDpyrrole (100 mmol) in dry 
sceume (600 mL) was added dropwise. The mixture was stirred 

z for 10-20 h at room temperature. After complete reaction' (TLC, 
cydohexane/ethyl acetate/triethylamine 4:1:0.1), the mixture was 
filtered through a short, thick siiica pad. The pad was washed 
with ether (3 L); the filtrate was concentrated in vacuo. The 

< residue, pure 4, usually crystallized, when digerated with n-pentane 
at 0 BC. 

' ; i.pheoyl*2'isopropyl-4-(4-nuorophenyl)-lH-pyrrole-3-
s carboxaldehyde (4b): yield (variant A) 35%, (variant B) 87%; 
| pele yellow solid: mp 119-120 0C; NMR 6 1.36 (6 H, d), 3.16 (1 

• I H, sept), 6.65 (1 H, s), 7.0-7.7 (9 H, m), 10.1 (1 H, s); MS C„-
• 5 H.JFNOm/e = 307(M*),292. Anal. (CJOHUFNOC.H.F.N. 

1 U.Dil80propyl-4-(4-nuoropheDyl)-lH'pyrrole-3-carbox-
• aldehyde (4e): yield (variant B) 877o; yellow oil; NMR i 1.43 

' " (6 K, d), 1.47 (6 H, d). 3.80 (1 H. sept). 4.57 (1 H, sept). 6.62 (1 
1 i H.s)I7.06(2H,m).7.37{2H,m).9.89(lH,s);MSC,7HJoFNO 
• \ m/e - 273 (M*), 258, 244. Anal. (CpHjoFNO) C. H, F, N. 
| l-Cyclohexyl-2-isopropyM-(4.fluorophenyl)-lH-pyrrole-

' '  t  3*carboxaldehyde (4f): yield (variant B) 98%; colorless crystals; 
^ t mp 134-135 #C; NMR i 1.45 (6 H,d), 1.1-2.2 (10 H.m), 3.55-4.35 
' I (2H.m + sept),6.65(IH.s).6.9-7.6(4 H.m),9.95(lH,s);MS 
3 \ CHHMFNO m/e- 313 (M*), 298,231,216. Anal. (CJOHJ^FNO) 
E P C.H.F.N. 

l-PbeDyl«2«isopropyM*(4*nuorophenyl)-5-raethyl-ltf* 
B pyrrole-3-carboxaldehyde (4g): yield (variant A) 45%; pale 

] | yellqnv solid; NMR i 1.3 (6 H. d),2.1 (3H.s).3.1 (1H. sept). 6.9-7.6 
! e (9H.m).10.0(lH.s);MSC„HwFNOin/«*321(Ma Ana). 
? } (CnHjoFNO) C. H. F, N. 

I Synthesis of 1.2-Dit3opropyl-4-(4-nuorophenyl)-lff• 
e [ pyrrole-3-carboxaldehyde (4e) via Three>CompoDent Cou-
4 • piing Reaction According to Scheme VI. (a) Three-Corn-

• pooent Coupling. Ethyl l^!-Diisopropyl-4-(4-nuoro-
n i phenyl)'lH-pyrroie-3-carboxylate (21e). To a suspension of 

£ 4«nuoro-d>niirostyrene1' (209 g. 1.25 mol) in absolute methanol 
j. I (500 mL) was added ethyl S-oxo^-methylpentanoaU9 (214 g. US 

j mol) under ice cooling followed by isopropyUmine (128 mL. 1^0 
- [ mol). both in one portion. Absolute methanol (1L) was added. 
. [ the ice bath was removed, and the reaction mixture was stirred 
7. s 'or 48 h in a tightly stoppered flask. Volatile components 
'' ** removed in vacuo. The brown, viscous oil was filtered with 

toluene/0.1% triethylamine through 5 kg of silica ge! (70-200 fim) 
•g to give 197 g (49.7% yield) of a yellow solid: mp 72-74 *C; NMR 

'I g (CDjCl,) 6 1.07 (3 H. t), 1.36 (6 H. d), 1.42 (6 H. d). 3.73 (1 H. 
10 1 4-06 (2 H. q), 4.50 (1 H. sept). 6.60 (1 H. a). 6.80-7.40 (4 

«. m); MS (DC!, posit, isobutane) CnH^FNOj m/e = 318 (M 
+ «•). 317t 302. Anal. (C^H^FNOj) C. H. F, N. 

. — _ (b) Reduction. l^-Diisopropyl-3-(hydroxyiDethyl)-4-(4-
B "uorophenyD-lH-pyxroIe. A solution of the ethyl ester (197 
H t' 0£2 mol) in ether (750 mL) was added dropwise at 0 "C to a 

(1 6 ̂ Ptuion of lithium aluminum hydride (47.2 g, 1.24 mol) in ether 
• (1.5 L). The reaction mixture was stirred for 1 h at 0 0C and for 
m * h ®t 20 "C. At ChlO 'C ethyl acetate (150 mL) was added 

oropwise, and then water (38 mlj followed by 2 N sodium hy-
•0* R f x^e solution (75 mL) was added. The mixture was stirred 

R 15 min at room temperature. The inorganic solids were re
moved by suction filtration and washed thoroughly with ether. 

H Triethylamine (1 mL) was added to the combined filtrate and 
N- B "^'"gs.and the solvent was removed in vacuo to give a yellow 

JS; B ^ (131 g. 77%. yield) that had spectra identical with those of 
thc authentic material described above. 

•-fee • Oxidation was performed as described above to give 4e 
y. B ** a yellow solid in 92% yield. 
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Pyrrole-Substituted Acryionitriles 5. General Procedure. 
At 0 eC a solution of diisopropyl (eyanomethyDphosphonate (13.5 
g, 66.0 mmol) in dry THF (200 mL) was added dropwise to a 
suspension of sodium hydride (3,78 g of a 50% dispersion in 
mineral oil. 78.7 maol) in dry THF. (700 mL). After 40 min at 
0 0C, a solution of aldehyde 4 (44,0 mmol) in THF (100 mL) was 
added dropwise. The mixture was stirred for 2 h at room tem
perature. The reaction mixture was poured into 1L of brine. The 
organic phase was separated and the aqueous phase was extracted 
with ether. The combined organic phases were dried and con
centrated in vacuo. The residue was chromatographed over silica 
with cyclohexane/ethyl acetate (6:1), containing 0.1% triethyl
amine. -

£-[l'PheQyl-2-methy]-4-(4*fluorophenyl)«l/f-pyrrol-3-
ylj-(£)-acrylonitrile (5a): yield 78%; pale yellow solid; NMR 
1 2.30 (3 H, s), 5.23 (1 H, d). 6,73 (1 H. s), 7.0-7.6 (10 H. m); MS 
CwHjjFN; m/e « 302 (M*). Anal. (C»HwFNi) C, H, F, N. 

£-[l,2'DiisopropyM*(4*fluorophenyl)*lJ!f«pyrrol-3-y]]» 
(£)-acrylonitrile (5e): yield 91%; crystals; mp 121-123 °C (not 
recryst); NMR 5 1.43 (12 H, 2 X d), 3.30 (1 H, sept), 4.50 (1 H, 
sept), 4.93 (1 H. d), 6.60 (1 H. s), 6.9-7.4 (4 H, m), 7.53 (1 H. d); 
MS CwHjjFNj m/e = 296 (M*), 261,256,239. AnaL (C^FNj) 
C, H, F, N. 

£-[l-Cyc)ohexyl-2-isopropyl«4<(4<fluorophenyl)-lJir. 
pyrrol-3-yl]-{£)-acryionitrile (50: yield 96%; pale yellow solid; 
rap 130-132 •C (not recryst); NMR * 1.40 (6 H, d). 1.2-2.1 (10 
H. m). 3.30 (1 H. sept). 4.00 (1 H. m), 4.95 (1 H, d). 6.60 (1 H. 
s). 6.9-7.4 (4 H. m). 7.55 (1 H, d); MS CaHaFN, m/e « 336 (M*), 
321.239. Anal. (C„H„FN9) C, H, F, N. 

Preparation of Pyrrole-Substituted Acroleins 6 from 
Acrylcnitriles 5. General Procedure. To a solution of nitrile 
5 (24 mmol) in dry THF (200 mL) was added dropwise 60 mL 
(72 mmol) of a 1.2 M solution of diisobutylaluminum hydride in 
toluene at 0 eC. The mixture was stirred for 1 h at 0 0C and then 
for 1.5 h at room temperature. At 0 *C. saturated aqueous sodium 
dihydrogen phosphate solution (100 mL) and then water (200 mL) 
were added dropwise. The mixture was stirred for 1 h at room 
temperature and then saturated with sodium chloride and ex
tracted with ether. The combined organic phases were washed 
with saturated aqueous sodium bicarbonate and then dried and 
concentrated in vacuo. The residue was chromatographed over 
silica with cydohexane/ethyl acetate (5:1). containing 0.1% 
triethylamine. 

3-(l'Phenyl-2*roetbyl-4-(4-fluorophenyl)-lH-pyrrol-3-
yl]-(E)-propenal (6a): yield 70%; pale yellow solid; NMR i 246 
(3 H. $). 6.26 (1 H. dd). 6.97 (1 H. d). 7.15-7.70 (10 H. m). 9.54 
(d. 1 H): MS CwH|«FNO m/« = 305 (M"*), 290.276,264. Anal. 
(CjoHwFNO) C, H, F. N. 

3*(l,2.Diisopropyl-4-(4-fluoropheDyl)-l£r-pyrrol-3-yl}-
(D-propeoal (6e): yield 70%; crystals; mp 119-121 *C; NMR 
6 1.45 (12 H. 2 x d). 3.45 (1H. sept). 4.53 (1H. sept). 6.00 (1 H, 
d). 6.65 (1 H. s). 6.9-7.5 (4 H, m). 7.63 (1H. d). 9.45 (1 H. d); MS 
CuHjjFNO m/e « 299 (M*). 256.214. Anal. (C19HRFNO) C, 
H, F. N. 

3-Il'Cyclobexyl-2*isopropyl-4-(4-fluorophenyl)-lJ?. 
pym>|.3.ylH£)'propenal (60: yield 81%; pale yellow crystals; 
mp 124 *C (not recryst); NMR 6 1.46 (6 H. d). 1.3-2.2 (10 H. m). 
3.50 (1H. sept). 4.00 (1H, m). 6.05 (1H. dd), 6.65 (1H, s). 6.9-7.5 
(4 H. m). 7.65 (1 H. d). 9.50 (I H. d); MS CBH^FNO m/e - 339 
(M*). 296, 214. Anal. (CWKMFNO) C, H, F. N. 

Synthesis of Pyrrole-Substituted Acroleins 6 from Al
dehydes 4 with the Wollenberg Reagent. General Procedure. 
To a solution of l-ethoxy-2-(tri-n»butylstannyl)ethylenev (3.46 
g, 9.6 mmol) in dry THF (110 mL) was added a solution of 
n-butyllithium in n-hexane (6.25 mL of a 1.6 M solution, 10 mmol) 
at -70 *C under nitrogen. After 2 h at -73 0C, a solution of the 
aldehyde 4 (8 mmol) in THF (12 mL) was added dropwise. During 
this operation, the reaction temperature rose to --66 *C. After 
2 h at -73 "C and 10 min at -50 *Ct a saturated aqueous am
monium chloride solution (18.6 mL) was added dropwise at -40 
"C. The mixture was allowed to warm to room temperature. The 
organic layer was separated: the aqueous layer was extracted twice 

was 

were 

IS 
0) 

.ik 

H. 

10I) 
(20) Leusink. A. J.; Budding. H. A.; Drenth, W. J. Organomtt. 

Chem. 1967,9,285. 

430 

Sawai Ex 1005 
Page 2393 of 4322



68 Journal of Medicinal Chemist - 990. Vol. 33, A o. i Jendralla et al. 

4.59 (1 H. m). 5.32 (1 H. dd). 6.62 (1 H, d), 7.00 (2 H. m). 7.30 
(2 H. m); MS C^Hj^FNO, m/c = 415 (M*), 397,300.256. Anal. 
(C2,HmFNO<) C, H. F, N. 

Methyl o{RS )-hydroxy-3-oxO'7-(l.cycJqhe3cyl-2-iso-
propvl-4-(4-nuoropheDyn-t^-pyrrol-3-yljhept-6<£')-<noate 
(7f): * NMR (CDXU) 5 1.35 (6 H. d), 1.3-2.3 (10 H, m). 2.35 (1 
H. d), 2.65 (2 H. d), 3.30 (1 H, sept), 3.50 (2 H,»), 3.70 (3 H. s). 
4.00 (1 H, m). 4.60 (1 H, m), 5.35 (1 H. dd). 6.65 (1 H. s). 6.65 
(1 H. d), 6.85-7.50 (4 H. in); MS C^H^FNO* m/c » 455 (M-). 
437.340,296.214. Anal. (CJTHMFNO*) C, H. F, N. 

Methyl 5(/?S)-hydroxy-3-oxo-7*[l-phenyl»2-isopropyl«4-
(4-nuorophenyl)-5*rnethyM//'-pyrrol-3-yl]hept-6{£)-€QO«e 
(7g): MS CMHJQFNO^ m/e •» 463 (M*)f 446. AnaL (CaHjoFNOJ 
C. H. F. N. " ' 

^,5-Dihydroxy Esters 1 (Rl = CH3). Geoeral Procedure. 
To a solution of ^-keto-i-hydroxy ester 7 (5 nimol) in dpr THF 
(70 mL) was added dropwise a solution of txiethylborane in THF 
(6 mL of a 1 M solution. 6 mmol) during 5 min. After 20 znin 
at 20 0C, 14 mL of dry air was bubbled through the solution with 
a syringe. After 2 h at 20 6C, the reaction mixture was cooled 
to -75 0C. Sodium borohydride (246 mg, 6.5 mmol) was added 
at once. After 12 h at -75 0C under nitrogen, the mixture was ' 
allowed to warm to -10 aC and saturated sodium dihydrogen 
phosphate solution (35 mL) was added dropwise. The reaction 
mixture was partitioned between ether and brine. The organic 
layer was washed with brine, dried, and concentrated. The residue 
was stirred for 3 h with dry methanol (300 mL). The solvent was 
evaporated and the residue was chromatographed with cyclo* 
hexane/ethyl ai-eLate/trjeihylamine (1:1:0.1) through silica to yield 
6(H>5% of a thick, pale yellow oil. 

Methyl 3(i?£'),5(5'/?)'dihydroxy-7'(l'Phcnyl-2-methyl-4-
(4-nuorophcnvl)*lH-pyrrol.3-yl]hcpt-G(E)-cnoatc (la): NMR 
6 2.12 (2 H. m). 2.24 (3 H, s), 2.37 {2 H, s). 2.54 (1 H. dd). 2.75 
(1 H. dd). 3.72 (3 H. s). 4.26 (1 H. m), 5.32 (1 H. m). 5.75-5.85 
(2 H. m). 6.78 (1 H. s), 7.00-7.10 (2 H. m). 7.28-7.50 (7 H. m); 
MS C^HsFNO* m/e = 423 (M*), 306,264. Anal (CaHaFNO,) 
C, H, F, N. 

Methyl 3(/?5),5(5i?)>dihydroxy*7-(l-phcnyl'2'isopropyl' 
4.(4-fluorophenyIM.ff-pyrro!-.1-y}]hepi-6(£')-cnoate (lb): 
NMR (C5D6) S 1.30 (7 H. d + m), 1.57 (1 H. dt). 2.03 (I H. dd). 
2.13 (1 H. dd). 2.70 (1 H. br s). 3.09 (1 H. sept). 3.27 (3 H. s). 3.45 
(1 H.brs), 4.03(1 H, m). 4.34 (1 H. m), 5.67 (1 H,dd).6.50 (1 
H. s), 6.87-7.15 (8 H. m), 7.45 (2 H. dd); MS CnHjoFNO, m/e 
= 451 (M*), 433.334. 292. 290. 27S. Anal. (C„HMFNO<) C, H, 
F. N. ' 

with ether. The combined organic layers were washed with brine 
and then dried and concentrated in vacuo. The residue was taken 
up in THF (93 mL) and water containing p-toiuenesulfonic acid 
(18 mL) and stirred for 1 h at room temperature. The organic 
layer was separated and the aqueous layer was extracted with 

- ether. The combined organic layers were washed with brine and 
then dried and concentrated. The residue was chromatographed 
with cydohexane/ethyl acetate/triethylamine (3:1:0.1) over 450 
g of silica. 

3-[l-PhenyI-2-methyM-(4.fIuorophenylH/f-pyrr0l-3-
yl]-(£)-propenal (6a): yield 98%; spectra, see above. 

3-[l-Phenyl-2-isopropyl-4-(4-nuorophenyl)-liZ-pyrrol-3-
yl3-(E)-propenal (6b): yield 50% (4674 recovered starting 
material); NMR & 1.35 (6 H, d). 3.16 (1 H. sept). 6.05 (1 H, dd). 
6.63 (1 H. s), 7.0-7.5 (9 H, m). 7.75 (1 H, d). 9.50 (1 H. d); MS. 
COHJOFNO DCI m/e » 334 (M + H*). 290. Anal. (C-HwFNO) 
C. H.F.N. 

3-[l-Phenyl-2,5-dimethyM-(4-nuorophenyIMJif-pyrroI-
3-yl]-(E)-propenal (6c): yield 887«; amorphous solid; NMR i 
1.9 (3 H. s), 2.2 (3 H. s), 6.07 (1 H, dd), 6.9-7.7 (10 H, m). 9.45 
(1 H. d); MS CHHUFNO m/e » 319 (M*). 290 (M* - CHO). AnaL 
(CJ,H,8FNO) C. H, F, N. 

3-[I-IsopropyI-2-methyM-(4-fluorophenyI)-l.J?-pyrrol-3-
yl]*(E)*propenal (6d): yield 94%; colorless solid; NMR 6 1.47 
(6 H. d), 2.43 (3 H. s), 4.42 (1 H. sept). 6.20 (1 H. dd). 6.72 (1 H. 
s), 6.9-7.5 (4 H. m). 7.50 (1 H. d). 9.48 (1 H. d); MS Cj7Hl8FNO 
m/e = 271 (M*), 256.242.200. Anal. (CpHjjFNO) C. H. F. N. 

3'[l*Pheayl'2-isopropyl-4'(4-fluorophcny])-5-mcthy]-lif> 
pyrrol-3'yl]-(E)*propenal (6g): yield 91%; yellow solid; NMR 
6 1.3 (6 H. d). 2.0 (3 H. s). 3.1 (1 H. sept). 6.1 (1 H. dd). 7.0-7.8 
(10 H. m). 9.5 (1 H. d); MS CoH^FN'O DC! m/c = 343 (M + H*). 
Anal. (CMH.«FNO) C. H. F, 

l-Keto-^hydroxy Esters 7. General Procedure. To a 
suspension of sodium hydride (12.7 mmol) in THF (86 mL) was 
added dropwise a solution of methyl acetoacetate (1.43 g. 12.33 
mmol) in THF (10 mL) at -15 eC during 5 min. The solution 
was stirred for 50 min at -15 0C. A solution of n-butyllithium 
in hexane (7.68 mL of a 1.6 M solution. 12.26 mmol) was added 
during 10 min. The reaction mixture was stirred for 20 min at 
-15 *C. A solution of aldehyde 6 (7.0 mmol) in THF (25 mL) 
was added during 10 min. The reaction mixture was stirred for 
45 min at -15 "C. At -10 eC, a saturated sodium dihydrogen 
phosphate solution (13 mL) was added dropwise. After 5 min 
at 0 "C, the mixture was distributed between ether and brine. 
The organic layer was separated and the aqueous layer was ex» 
tracted wiih ether. The combined organic layers were washed 
with brine, dried, concentrated, and chromatographed with cy-
dohexane/ethyl acetate/triethylamine (2:1:0.1) over silicb, giving 
a pale yellow oil (76-85 % yield). 

Methyl 3(i?5),5(Si?)-dihydroxy.7-(l-phcnyI-2.5-di-
mcthyl-4-(4.nuorophcnyl)-lK-pyrrol-3-yl]hept-6(£)-enoatc 
(1c): NMR (C6D6) i 1.37 (1 H, dt). 1.67 (1 H. dt). 1.90 (3 H. s). 
2.0$ (3 H. s). 2.05-2.12 (1 H, dd). 2.26 (1 H, dd), 2.40 (1 H, d), 
3.26 (3 H. s). 3.48 (I H. d). 4.11 (I H. ra), 4.30 (1 H. m), 5.72 (1 
H; dd). 6.72 (1 H. d). 6.85-6.91 (2 H. m), 6.95-7.17 (5 H. m). 
7.32-7.40 (2 H, m); MS C-<HMFN04 m/e = 437 (M+). 419, 320, ' 
302, 278. Anal. (C,6H;sFN04) C, H, F, N. 

Methyl 3(i?S),5(5i?)-dihydroxy-7-[l-isopropyl-2-methyl- ' 
4-(4-nuorophenylM//-pyrrol-3-yl]hept-6(£)-enoate (Id): ' 
NMR (CsDg) i 0.98 (6 H. d), 1.40 (1 H, dt). 1.66 (1 H. dt). 2.05 ; 
(3 H, s), 2.09 (1 H. dd). 2.27 (1 H, dd). 3.27 (3 H, s), 3.73 (1 H. 
sept). 4.14 (1 H. m). 4.34 (1 H. m). 5.72 (1 H, dd). 6.50 (1 H. s), f 
6.73 (1 H. d). 6.98 (2 H. ra). 7.43 (2 H. m); MS CaHaFNO, m/e 'j 
= 389 (M*). 272. 230. Anal. (CRHMFNO,) C. H, F. N. 

Methyl 3(J?S),5(S,R)-dihydroxy-7-[l,2-diisopropyl-4-(4- j 
nuorophenyl)-lfi,-pyrrol-3-yl]hept-6(E)-<noate (le): NMR i 
(CDjCl,) 5 1.35 (6 H. d), 1.42 (S H. d). 1.50-1.70 (2 H. m), 2.45 f 
(2 H, d), 2.62 (1 H. br s), 3.31 (1 H. sept), 3.54 (1 H. d). 3.68 (3 !. 
H. s), 4.22 (1 H. m). 4.33-4.52 (2 H, sept + ra). 5.32 '{I H, d), 6.58 * 
(1H. d), 6.62 (1H. s). 7.00 (2 H, m). 7.31 (2 H, m); MS C^HBFNO* *• 
m/e = 417 (M*), 399 (M* - HjO). 300, 258, 212. Anal. (C«- £ 
HjjFNO*) C. H. F, N. f 

Methyl 3(J?S),5(.S.R)-dihydroxy«7»[l'cyclohexyl-2-iso>'] 
propyl-4-(4-fluorophenyl)-li/-pyrrol-3-ylJbept-6(E)-eDOate t 
(If): NMR (CDjClj) 5 1.25-2.05 (12 H, m). 1.34 (6 H, d), 2.45 1 
(2 H, d), 2.62 (1 H. d), 3.30 (1 H. sept), 3.55 (1 H, d). 3.69 (3 H, i 
s). 3.95 (1 H. tt), 4.20 (1 H. m), 4.38 (1H, m), 5.33 (I H, dd). 6.58 f 
(1H. d). 6.62 (1 H. s), 7.00 (2 H. in), 7.30 (2 H, m); MS C^HjeFNC^ 
m/e » 457 (M+), 439 (M* - H20). 421 (NT - 2H3O), 366.340,298, S 
212. Anal. (CnHjgFNOO C, H, F. N. \ 

Methyl 5(BS).hydroxy-3-oxO'7-I l.phenyl-2-methyl-4-(4-
nuorophenyl)'lH-pyrrol*3-yl]hcpt*6(£)>enoate (7a): NMR 
5 2.27 (3 H. s). 2.55 (1 H. br). 2.80 (2 H, m). 3.50 (2 H, s). 3.74 
(3 H. s). 4.69 (1 H, q). 5.65 (1 H, dd). 6.60 (1 H. d), 6.76 (1 H. s). 
7.00-7.12 (4 H. m). 7.30-7.52 (5 H. m); MS C*HMFN04 m/e = 
421 (M*), 403, 345. 302. Anal. (C5JH24FNO4) C. H. F. N. 

Methyl 5(A5)>hydroxy-3<oxo>7>{l*phenyl-2*isopropyl<4-
(4.nuorophenyli.ljy.pyrrol-3-yi]hept-6(£')"enoate (7b): MS 
CnHjeFNO* m/e = 449 (M*). 432. 373, 334. 290. Anal. (C*r 
HMFNO() C. H. F, N. 

Methyl 5(iZS)>hydroxy-3'OXO-7'(l>phenyl-2,5-dimethyl> 

4'(4-fluorophenyl)>lH<pyrroW3*yl]hept-6(£)-enoate (7c): 
NMR i 1.6 (1 H, s). 1.9 (3 H. s). 2.33 (3 H, s), 2.36 (2 H. s). 3.57 
(2 H. AB). 3.73 (3 H. s). 5.99 (1 H. d). 6.16 (1 H. dd). 6.94 (1 H, 
d), 7.08-7.33 (5 H. m), 7.44-7.58 (4 H, m); MS CwHMFN04 *i/e 
« 435 (M*), 417,320.319,316, 290. Anal. (CjjHnFNO*) C. H. 
F, N. 

Methyl 5(i?S)-hydrt»y-3-oxo-7-[l-isopropyl-2-raethyM-
(4-nuorophenyl)-lH-pyrrol-3-yl)hept-6(fr)*enoate (7d): 
NMR i 1.44 (8 H, d + m). 1.58 (1 H. br s), 2.37 (3 H. s), 3.58 (2 
H, s). 3.75 (3 H. s). 4.35 (1 H. sept). S.02 (1 H. d), 6.27 (1 H. dd), 
6.67 (1 H. s). 7.06 (2 H. m), 7.23 (2 H. m); MS C-HJJFNO, m/e 
= 387 (M*). 369. 272. Anal. (CnH^FNOO C. H. F, N. 

Methyl 5(J?5)-hydroxy-3-oxo.7-(l,2-diisopropyl-4-(4-
nuorophenyl)*lH*pyrrol'3-yl}hcpt'6(£)-eQoate (7e): NMR 
(CDjCl,) A 1.36 (6 H. d). 1.42 (C H. d), 2.37 fl H. d), 2.68 (2 H. 
m), 3.30 (1 H. sept), 3.48 (2 H, s). 3.70 (3 H. s). 4.44 (1 H. sept), 

i. 

431 

• - vi 

Sawai Ex 1005 
Page 2394 of 4322



Journal of A4 ':cmel Chemistry, 1990. Vol. 33. No. J 69 

lution of dibopropyiaminc (97 mL. <0.0 f. 692 nunol) in diy THF 
(500 xnL). cooled with dry ice. was added a 1.6 M solution of 
n-buwllithium in hexane (430 mL. 688 mmol) via a Fiex-needle.2' 
The mixture was stirred for SO min at 0 °C under nitrogen. 
Another 4-L-fouMiecked Hask, equipped with a mechanical stiner,. 
iow-temperature thermometer, dropping funnel with cooling 
finger, and nitrogen inlet/mercury bubbler, was charged with 
(SM-)-phenyi 2-hydroxy-2^2-diphenylacetate1 (104.7 g, 315 mmol) . 
and dry THF (1 L). The suspension was cooled with dry ice. 

A LDA-soiution (vide supra) was transferred via a Fleroeedle 
through a septum into the dropping funnel and added to the 
stirred suspension at such a rate that the reaction temperature 
stayed below -20 *C. The mixture was stirred for 30 min at 0 
•C and became a reddish-browm, clear solution. A precooled 
solution of aldehyde 6 (300 mmol) in dry THF (300 mL) was added 
to this solution of dianion 8 at -90 *C. The reaction mixture was 
stirred for 1-2 h (TLC control) at this temperature. The cold 
mixture was poured into the mechanically stirred saturated 
aqueous solution of ammonium chloride (2 L) and stirred for 20 
min (pH 8, 0 °C). The organic layer was separated and the 
aqueous layer was extracted with ether. The combined organic 
layers were washed with brine, dried, and filtered, and the solvent -
was evaporated in vacuo to give a pale yellow solid that according 
to TLC consisted mostly of aldol product 9 with small amounts 
of unreacted chiral acetate and traces of unreacted aldehyde 6. 
For purification, the crude solid was shaken with hot toluene/ethyl 
acetate (2 L. 6:4 + 0.1 % triethylamine). After the suspension 
had come to room temperature it was filtered, and the solid after 
washing with toluene was discarded. Combined filtrate and 
washings were evaporated in vacuo, and the remaining solid 
residue was stirred with ft*pentane (2X1 L). The resulting 
suspension was suction Altered. Colorless solid 9, obtained in 
95-98% yield, was pure by TLC. The pentane solution contained 
unreacted aldehyde 6. 

The diastereomeric excess (de) of the desired 35 isomer of 9 
was 95-96% according to HPLC analysis (LiChrosorb SI 60 Merck 
506467,40 *C, 1.2 mL/min n-hexane/methyl tcrt-butyl ether 3:1). 

(S)-(-)-2-Hydroxy-l,2,2-triphcnylcthyI (3S)-hydroxy-5-
(l<phenyl-2-isopropyl-4-(4-nuorophenyl)-lff-pyrrol*3>yl)> 
peot-4(£)*eooate (9b): mp 168-190 *C; NMR (CD,CI}) 11.22 
(6 H, 2 x d), 1.53 (1 H. s). 1.57 (1 H. d). 238 (2 H. d), 3.00 (1 H. 
hept). 4.37 (1 H. m), 5.28 (1 H, dd, J « 16 and 7 Hx). 6.59 (1 H. 
s). 6.67 (1 H. dd. J * 16 and l.S Hz), 6.69 (1 H, s), 6.93-7.58 (24 • 
K. m); MS (DCI. posit, isobutane) C^H^NO, m/e = 665 (M*), 
648 (M* - OH), 376, 334. Anal. (C^oFNO,) C, H. F, N. 

(SM-)-2-Hydroxy-l»2,2-triphenylethyl (35)>hydroxy-5> 
(l,2'diisopropyM'(4-nuoropheny)MJf*pyrrol-3-yl]pent«4' 
(E)-eDoaie (9e): mp 194 "C; NMR fCDjCJ*) i 1.32 (6 H. d), 1.43 
(6 H. d), 2.10 (1 H, d), 2.38 (2 H, d), 2.98 (1 H. s). 3.27 (1 H, sept), 
4.37 (1 H. m). 4.43 (1 H, sept), 5.23 (1 H, dd, J = 16 arid 7 Hz), 
6.53 (1 H, dd. J » 16 and 1.5 Hz), 6.62 (1 H. s). 6.68 (1 H, s), 
6.93-7.01 (2 H. m), 7.05-7.37 (15 H, m), 7.50-7.60 (2 H. m); MS 
(FAB. NBA/Lil) C«,H„FN04 m/e • 638 (M + Li*), 631 (M*), 
614 (M4, - OH), 358, 342,300. Anal. (C^H^FNO*) C, H, 7, N. 

(b) Traasesteriflcation of 9 to Optically Active Methyl 
Esters 10. General Procedure. To a suspension of ester 9 (178 
mmol) in absolute methanol (1.4 L) was added dropwise a solution 
of sodium (2.0 g, 89 mmol) in absolute methanol (200 mL) at 20 
•C.. The mixture was stirred for 3 h at room temperature. At 
<10 eC, the mixture was neutralised by dropwise addition of the 
solution of acetic acid (5.1 mL, 89 mmol) in methanol (15 mL). 
Triethylamine (0.5 mL) was added, and the solvent was evaporated 

HSIG-COA Reductase Inhibitors. Aw 

Methyl 3(HS)^(Si2)-dihydroxy-/"-[I-phenyl-2-isopropyl-
4.(4-fluorophenyl)«5-raethyMtf-pym>l-3-vl}hept-6(£Wnoaie 
(IB): NMR (C6DE) 6 1.3 (7 H, d + m), 1.6 (1 H, m), 1.95 (3 H. 
s), 2.0-2.3 (2 H, m), 2.5 (1 H, br s), 3.1 (1 H. sept), 3.3 (3 H, s). 
3.5 (I H. s). 4.1 (1 H, m). 4.3 (1 H, ra). 5.7 (1 H, dd). 6.8-7.5 (10 
H, m); MS CMHJJFNO, m/e - 465 (M+). 447 (M* - HjO). Anal. 
(CMHJJFNO,) C, H. F. N. 

Hydrogeoated 0,3-Dihydroxy Esters 2 (Rl • CHg). General 
Procedure. Ten percent palladium on charcoal IZ2 g) was added 
under nitrogen to a solution of the olefinic fl.Wihydroxy ester 
I (R1 s CHj) (70 mmol) in methanol (1.3 L) and triethylamine 
(13 mL). The mixture was shaken for 20 min in a hydrogen 
atmosphere et atmospheric pressure and room temperature. H] 
(1240 mL) was taken up (theoretical 1570 mL). The catalyst was 
filtered off and washed with methanol. The filtrate was con
centrated in vacuo. The residue was chromatographed with 
cyelohexane/ethyl acetate (5:3), containing 0.1% triethylamine, 
through 1.3 kg of silica. The first compound eluted was the pure 
product 2 (yield 75-80%, pale yellow thick oil). Shortly thereafter 
a diastereomer of 2 (yield 8%) was eluted that stemmed either 
from incomplete stereoselectivity during the borane'Catalyzed 
reduction of keto ester 6 (steps i, j) or from some isomerization 
during the catalytic hydrogenation. As a last fraction, the lac-
tonized form of 2 (yield 4-5%) was obtained, containing some 
diastereomers. TLC (cydohexane/ethyl acetate 1:1, silica) R/ 
values: 1 (starting material), 0.26; 2.0.29: diastereomer of 2,0.25; 
Mhctone of 2.0.19. 

Methyl 3( A5)^(A5)*dihydroxy<7>( l-pheoyl-2*isopropyl-
4.(4.nuorophcnyl)-lfl-pyrrol-3-y1}heptanoate (2b): NMR 

- (C(D|) 11.03 (1 H. dt). 1.28-1.43 (1 H, m). 1.32 (3 H. d). 1.33 (3 
H. d). 1.60-1.85 (2 H. m). 1.94 (1H, dd). 2.12 (1 H. dd). 2.90-3.02 
(1 H. m). 3.03-3.22 (3 H. m). 3.24 (3 H. s), 3.43 (1 H. br s). 3.75 
(1H. m). 3.88 (1 H, m). 6.58 (1 H, s), 6.94 (2 H. m). 7.03-7.15 (5 
H. m). 7.42 (2 H, m); MS C^HJJFNO* FAB m/e « 454 (M + H*), 
292. Anal. (C^H^FNOJ C. H. F, N. 

Methyl 3(J?S),5(J?S)-dihydroxy-7-[l-pheoyl-2,5-di-
raethyM*(4-nuorophenyl)-ll/,-pyrrol-3-ylJheptaooate (2c): 
NMR (C«Dt) i 1.10 (1 H. dt). 1.38 (1 H, dt), 1.50-1.76 (2 H. m). 
I.97 (3 H. s). 2.01 (1 H. dd). 2.08 (3 H. s). 2.17 (1 H. dd). 2.77 (2 
H. m). 2.66 (1 H. d), 3.27 (3 H, s), 3.50 (1 H. d). 3.72 (1 H. m). 
3.95 (1 H, m), 6.90-7.13 (7 H. m). 7.28-7.36 (2 H, m); MS C:6-
HJOFNO, m/e - 439 (M*). 407,279. Anal. (C^HjoFN) C, H, F, 
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Methyl 3(i?5).5(^S)-dihydroxy-7-[l-isopropyl-2'methyl-
• i» 4-(4.nuoropheQyl)-lW-pyrrol*3-yl]heptanoate (2d): NMR 

.-di- & (W) a 1.02 (6 H. 2 x d), 1.38 (2 H. dt). 1.50-1.75 (2 H, m), 1.97 
oate I (1 H. dd), 2.10 (3 H. s). 2.15 (1 H. dd), 2.82 (2 H. m), 3.27 (3 H. 
{ s), 1 3.70 (1 H. m), 3.78 (1 H. sept). 3.93 (1 €.58 (1 H, s), 6.98 

* (2 H, m), 7.39 (2 H, ro); MS CwH3oFNO« DCI m/e = 392 (M + 
H*), 391, 360, 331, 230. Anal. (CRHJOFN04) C, H. F, N. 

; Methyl 3(i?5)^(i25)*dihydroxy>7*Ut2-diisopropyl*4*(4* 
390, • | nuorophenyl)-lH-pyrrol-3-yllheptaiioate (2e): NMR (CDgClj) 

1 * 1.36 (6 H. d). 1.42 (6 H, d), 1.4-1.55 (4 H, m). 2.40 (2 H, d), 
• hyl- J 2.50-2.76 (2 H, m). 2.87 (1 H, br s), 3.22 (1 H, sept). 3.60 (1 H, 

B br d). 3.68 (3 H, s), 3.76 (1H, qui). 4.12 (1 H. qui), 4.43 (1H. sept), 
s 6.62 (1 H. s), 7.03 (2 H. m). 7.32 (2 H, m); MS C^H^FNO, DCI 
A m B 420 (M + H+). 419 (M+), 239. Anal. (Cj^FNO^ C, H, 

d), 
72 (1 
. m),' 

(Id): 
.2.05 
(1 H,. 
K.s), r 
(fn/e; 

.4.(4.: 
NMR 

m/e • 
F, N. 

Methyl 3(J?S),5(.ffS)-dihydroxy-7-[l-cyclohexyl-2-iso' 
Propy|.4*(4>nuorophenyl)-lif*pyrrol-3*yl]hept4aoate (20: 
NMR (CD,CI,) * 1*36 (6 H. d), 1.3-1.8 (10 H. m), 1.32-2.05 (4 H. 
ffl). 2^9 (2 H, d), 2.50-2.72 (2 H, m), 2.88 (1 H, br s), 3.22 (1 H, 
sept). 3.61 (1 H, br d), 3.67 (3 H, s), 3.76 (1 H, qui). 3.94 (1 H, 
U), 4.12 (1 H. qui), 6.61 (1 H, s), 7.02 (2 H. m), 7.31 (2 H, m); MS 
CrHaFNO, m/e - 459 (M*), 427 (M* - CH,0H), 299,298. ̂ 6. 
Anal. (CJTHSJFNO*) C, H, F, N. 

Methyl 3(JJS)^(i?S)-dihydroxy7-[l-phenyl-2.isopropyl' 
4'(4>nuorophenyl)'5-methyl*lif-pyrrol-3-yl]hepunoate (2g): 
NMR (CsDt) 6 1.1-1.5 (2 H, m), 1.3 (6 H. d). 1.6-2.2 (7 H, m + 
s>. 2.9-3.2 (4 H. m). 3.3 (3 H, s), 3.45 (1 H. br s), 3.8-4.1 (2 H, 
w), 6.8-7.5 (9 H, m); MS CaHMFNO< FAB m/e « 468 (M + H*). 
Anal. (CwHwFNO«) C, H, F, N. 

2.45 
.68(3 B 
), 6.53 | 
,FNO/| 
' (CM-J 

(21) Cororaereiaily available from Aldrich Chemical Co., Milwau
kee. Wl. 

(22) The oral activity in the rat is an acute experiment, in which 
the hepatic cholesterol biosynthesis inhibition is measured 
within 3 h after po administration. Oral activities in the rabbit 
and dog are chronic experiments, in which decrease of serum 
cholesterol is measured. The decrease of serum cholesterol 
should be coupled to the hepatic cholesterol biosynthesis in* 
hibition, but only vis a long, complex chain of biochemical 
reactions. 'It seems possible that pronounced differences of the 
two compounds in metabolic stability and pharmacokinetics 
axe responsible for the lack of oral activity of the unsaturated 
compound lb in the rabbit model. 

2»iso-. 
noate 
), 2.45 
1(3 H. 
i).6.5S 
fiFNO* 
;0.293,jg. 

C B. 

Optically Active HMG«CoA Reductase Inhibitors of 
Cenertl Formula 13 via Asymmetric Synthesis Aeeording 

Scheme 11. (a) Diastereoselective Aldol Reaetioo of 
Eaolate 8' with Aldehydes 6. General Procedure. To a so-
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3.63 (1 H, br s), 4.16 (I H, m). 4.39 (1 H. m). 5.37 (1 H, dd), 6.6C 
{1 H. s). 6.71 (1H. dd). 7.03 {2 H, m), 7.30-7.52 (7 H. m); MS (DCI. 
posit, isobutane) CjoHjjFNO* m/e = 493 (M*), 476 (M+ - OH) 
458 (M* - OH - H20). Anal. (C^FNO,) C. H. F, N. 

fert-Butyi 3(J?)15(5)-dihydroxy-7-[l,2-diisopropyl-4-(4. 
nuorophcnyl)-lJ?-pyrrol-3-yi]hept-6(E)'enoate (12c): MS 
(DCI, posit, isobutane) 0371-1^^4 m/e - 459 (M<,,). Anal. 
(C^HMFNO,) C. H, F. N. 

(e) Catalytic hydrogenations of rert-butyl esters 12 were 
performed in analogy to that of the corresponding methyl ester: 
2 (vide supra), yield 75-82%. 

tert-Butyl 3(J?),5(J?)-dihydroxy-7-[l-phenyl-2-iso. 
propyl-4-(4-fluorophenyl)-lff-p.vrrol-3-yl)hepUnoate: rap 
108-110 0C; NMR (CDjCK) 31.25 (6 H. d). 1.46 (9 H. s), 1.40-1.57 
(4 H, m). 2.33 (2 H. m), 2.63-2.91 (2 H. m). 3.02 (1H, hept), 3.U 
(1 H, br s). 3.67 (1 H. br s). 3.79 (I H, qui). 4.11 (1 H, br qui) 
6.62 (1 H, s), 7.05 (2 H. m). 7.30-7.50 (7 H. m); MS (DCI. posit, 
isobutane) CJOHMFN04 496 (M + H+). 495 <M+), 440 (M + H* 
- isobutene). 293. Anal. (C3QHUFNO<) C, H, F, N. . 

tert-Butyl 3(i?)4(i?)-dihydroxy-7.[1.2-diisopropyl-4.(4-
nuoropheny))*IH*pyrrol-3-yl]heptanoate: mp 128-130 *C 
MS (DCI, posit, isobutane) CJTH^FNO* M/e = 452 (M + H+) 
461 {M+), 406 (M + H+-isobutene), 259. Anal. (CNH40FNO« 
C. H, F. N. ' 

0,J-Dihydroxy Sodium Carboxylates 1 or 2 (Rl « Na) 
General Procedure. To a solution of methyl ester 1 or 2 (E 
= CH3,48 mmol) in methanol (500 mL) was added dropwise i 
N aqueous sodium hydroxide solution (50 mL, 50 mmol) during 
1 h at 0-10 eC. The mixture was stirred for 1 h at 0 "C and fo: 
1 h at room temperature. The mixture was filtered and the filtrau, 
was evaporated in vacuo. The residue was taken up in ethano 
(100 mL), evaporated in vacuo, and dried in high vacuo. Th( 
residue was stirred with ether (300 mL). The solid was collectec 
by suction filtration, washed with pentane, and dried for 4 h ir 
vacuo in a desiccator over phosphorous pentoxide and potaisiuxr. 
hydroxide; pale yellow solid, yield 64%. The ethereal mothe: 
liquor was evaporated in vacuo and treated as described abovi 
to give a solid with the same melting point and 'H NMR; yielc 
31%, combined yield 95%. 

Sodium Z(RS),5{SR)-dihydroxy-7-[l-phenyl.2-i90-
propy!-4-(4*nuorophcnyl)-lif-pyrrol-3-yl)hept-6(£)-enoatc 
(lb); mp 232-234 "C dec; NMR (DMSO-d6) 4 1.20 (6 H. d) 
1.25-1.62 (2 H, m), 1.80-2.11 (2 H, m), 2.98 (1 H, sept), 3.72 ( 
H. m). 4.20 (1 H, m), 4.83 (1 H, br s), 5.37 (1 H, dd). 6.52 (1 H 
d). 6.80 (1 H, s), 7.14 (2 H, t), 7.30 (1 H, br s), 7.40-7.60 (8 H 
m). Anal. (C58HrFNO<Na) C, H. N. 

Sodium 3(i75),5(i?5)-dihydroxy-7-[l-phenyI-2'iso 
propyl-4-(4-nuoropheDyl)'lH<pyrroU3>yljheptanoate (2b) 
mp 231-233 0C dec. Anal. (CwHsFNO^Na) C, H. N. 

Sodium 3(i?)^(i2)''Dihydroxy'7-[l-phenyl>2>isopropyl 
4-(4*nuorophenyl)-lH-pyrrol-3-yl]heptaDoate (13b). Th-. 
corresponding feri-butyl ester (48 g, 97 mmol) was suspended ii 
ethanol (250 mL) at 5 0C. Sodium hydroxide (1 N, 98.8 mL) wa' 
added dropwise. The suspension was stirred for 20 h at rooc 
temperature, becoming a clear solution. Solvents were remove< 
in vacuo. The residue was washed with ether and then with 
pentane to give 44.6 g (yield 99.8%) of a colorless solid: m; 
252-254 ^C dec. NMR (DMSO-rfj) 6 1.22 (6 H, d), 1.20-1.50 (• 
H, m), 1.83 (1 H, dd, J = 15 and 8 Hz). 2.04 (1 H. dd. J « 15 an< 
4 Hz), 2.50-2.67 (1 H, m), 2.71-2.87 (1 H, m), 2.96 (1 H, hept 
3.61 (1 H, br s), 3.74 (1 H. m), 4.70 (1 H, br s),6.77 (1 H, s 
7.10-7.21 (2 H, m), 7.32-7.57 (7 H, m). Anal. .(CxH})FNO<Na 
C, H, N. 

Sodium 3(i?)t5(i2)*dihydroxy-7-[l,2''diisopropy]-4-(4 
nuorophenyi)-lff*pyrrol-3-yl]heptanoate (13e) wasobtaine< 
from the corresponding terc-butyl ester in analogy to the metho1 

for 13b (vide supra) to give a colorless solid: mp 255 eC dec; NMI 
(DMS0'd6) a 1.30 (6 H, d), 1.37 (6 H, d), 1.82 (1 H. dd, J « 1-
and 8 Hz). 2.03 (1 H, dd, J » 15 and 4 Hz), 2.32-2.48 (1 H, m 
2.52-2.67 (1 H, m), 3.18 (1 H, hept), 3.57 (1 H, br s), 3.76 (1 H 
hept), 4.41 (1 H. hept), 4.57 (1 H, br s), 6.80 (1 H, s), 7.12 (2 K 
m), 7.33 (2 H, m). Anal. (CjjHjjFNO.Na) C, H, N. 

Biological assays: see the preceding paper in this issue 

at <20 eC in vacuo. The solid residue was taken up in ether and 
half-concentrated brine. The ether phase was washed with sodium 
bicarbonate and then with brine. The solvent was removed in 
vacuo. The liberated diol was removed from methyl ester 10 by 
filtration with diisopropyl ether/cydohexane (1:1) through 2 kg 
of silica: yield 94-100% 10; pale-yellow oil. 

Methyl esters 10 decomposed quickly in solution at room 
temperature, especially on air contact. 

Methyl (35)*hydroxyo>(l>pheiiyl-2-isopropyM-(4-
nuorophenyl)*lH-pyrrol*3-yl]pent-4(£')-enoate (10b): NMR 
(CD,CM i 1.26 (6 H, d), 2.48 (2 H, AB of AB X), 3.03 (1 H. hept). 
3.60-3.71 (1 H, m), 3.67 (3 H. s), 4.53 (1 H, br s), 5.37 (1 H, dd), 
6.58 (1 H, s). 6.72 (1 H, dd). 7.00 (2 H, m), 7.27-7.49 (7 H, m). 

• Anal. (CMHMFNOJ) C, H, F, N. 
Methyl (35)-hydroxy'5>[l<2*diisopropyl-4-(4-fluoro-

phenyl)-ltf-pyrro]-3-yl]pent-4(£)>enoatc (lOe): MS (DCI. 
posit, isobutane) CJJHMFNOJ m/e = 373 (M*), 356 (M* - OH). 
Anal. (CJJHMFNO,) C, H, F, N. 

(c) Transformation of {-Hydroxy Methyl Esters 10 to 
£-Keto-{-hydroxy rert-Butyl Esters 11. General Procedure. 
tert-Butyl acetate (81.3 g, 94 mL, 700 mmol) was added dropwise 
at -75 8C under N5 to a solution of LDA (730 mmol) in THF/ 
hexane (1:1,1 L). After 40 min at -70 eC, the solution of methyl 
ester 10 (178 mmol) in THF (IX mL) was added dropwise. The 
mixture was stirred for 10 min at -70 0C and then for 1 h at -30 
"C. The cold solution was poured into mechanically stirred, 
half*5aturated ammonium chloride solution (2 L). After 10 min, 
the organic phases were washed twice with sodium bicarbonate 
solution and then with brine, dried, filtered, and evaporated. 
Toluene (100 mL) was added and then evaporated at 20 aC (to 
remove the excess tert-butyl acetate). Residual volatile compo
nents were removed in high vacuo (24 h). tert-Butyl esters 11 
were obtained as yellow, very viscous oils in 95-100% yield. 

tcrt-Butyl (55)*hydroxy-3-oxo-7-[l.phenyl-2-isopropyl* 
4-(4-nuorophenyl)-ljf-pyrrol-3-yl]hept-6(E)-enoate (lib): 
NMR (CDiClj) 6 1.25 (6 H, d), 1.46 (9 H, s), 2.68 (2 H, d), 3.03 
(1 H, hept). 3.37 (2 H. s), 3.68 (1 H, m), 4.60 (1 H, m), 5.37 (1 H, 
dd), 6.60 (1 H. s). 6.74 (1 H, dd), 7.03 (2 H. m), 7.30-7.52 (7 H, 
m); MS (DCI, posit, isobutane) C^H^FNOt m/e = 491 (M*), 474 
(M* - OH), 418 (M* - isobutene), 390 (M* - CO,tBu). 334. Anal 
(CjoH^FNOJ C. H. F. N. . 

tert-Butyl (55)-hydroxy-3*oxo>7-[l,2-diisopropyl-4-(4-
nuorophenyl)-iH-pyrrol>3-yi]hept-6(£)*eDoate (lie): NMR 
(00,01,) 5 1.36 (6 H, d), 1.40-1.48 (15 H, s + 2 X d). 1.57 (1 H. 
d). 2.67 (2 H. d). 3.32 (1 H, hept), 3.36 (2 H. s), 4.45 (1 H. hept), 
4.57 (1 H, tn). 5.32 (1 H, dd, J = 16 and 7 Hz). 6.62 (1 H. dd, J 
» 16 and 1.5 Hz), 6.63 (1 H. s). 7.00 (2 H. m), 7.30 (2 H. m); MS 
(DCI, posit, isobutane) CnHjgFNO, m/e = 457 (M*), 440 (M* 
-OH), 397. Anal. (CnH^FNOJ C. H, F, N. 

(d) Diastereoselective Reduction of 0*Keto-4-hydroxy 
Cert-Butyl Esters 11 to 5^-Dihydroxy tert-Butyl Esters 12. 
General Procedure. Triethylborane (185 mL of a 1 M solution 
in THF) was added dropwise at 20 *0 to a solution of 130 mL 
of absolute methanol in 510 mL of dry THF. A solution of crude 
terf-butyl ester 11 (177 mmol) in THF (150 mL) was added 
dropwise. The mixture was stirred for 1 h at -70 °C. Sodium 
borohydride (8.73 g, 231 mmol) was added at once. The mixture 
was stirred for 1.5 h at -70 *C and then poured into half-con
centrated ammonium chloride solution (2 L). The mixture was 
stirred for 15 min and the organic phase was separated. The 
aqueous phase was extracted twice with ether. The combined 
organic layers were washed with brine, and the solvent was 
evaporated in vacuo. The residue was taken up several times in 
wet methanol and this solvent was evaporated in vacuo at <20 
aC. TLC (100% diisopropyl ether) indicated the successful 
conversion of the uhpolar boron ester of the diol (7?/ --O.S?) to 
free diol 12 (fy Pure 12 was obtained after chromatog
raphy through silica (2 kg, 70-200 jim) with diisopropyl ether as 
a colorless solid (yield 70-80%). 

tert-Butyl 3(K),5(5)-dihydroxy-7-(l-phenyI-2-iso-
propyl-4-(4-fluoropheny!Mif-pyrrol-3-yl]hept-6(E)-enoate 
(12b): mp 107-110 9C: NMR (CD,CI,) 5 1.26 (6 H. d), 1.48 (9 
H, s), 1.55 (2 H, m), 2.38 (2 H, d), 2.87 (1 H, t), 3.03 (1 H, hept), 
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H]-5-HT acd 10 rog oi human corticsl homogenate in the presence 
of 100 nM S-carboiamidouypiamine to block any 5-HT^, 5-HTttl 

and 5-HTID sites and 100 nM mesulerstne was used to block 
5-HTjc &-HTi sites. o-HTj binding studies were conducted ai 
previously reported.1 

Eleven concentrauons of nonradioaetiv* competing drugs wen 
made fresh daily in assay buffer, and assays were perfonned in 
(at least) triplicate. Following incubation with membranes and 
radioligand at 37 eC foe 30 mis, samples were rapidly filtered over 
glass-fiber filters (Schieieher and Schuell) and wen washed with 
10 mL of ice-cold 50 mM Tris-HCj buffer. Indhridual filters wen 
inserted into vials and equilibrated with 5 mL of sdntiUation fluid 
{Sdnti-Vene. Fisher) for 6 h before counting at 50% efficiency 
in a Beckman 3801 counter. Results were analyzed with an 
updated version of the program EBDA2* in order to determine ICj^ 
Kj, and Hili values. 

Acknowledgment. This work was supported in part 
by US PHS Grant NS 23523. 

Registry No. 2,304-52-9; 3.76263-90-6; 4,6260-79-3; 5-HC1, 
1453-99-2; 6. 18658-09-8; 7. 124224-49-3; 5-{benzyloxy)-3-(2-
nitropropenyDindole, 101731-72-0; oxalyl chloride, 79-37-6; 5-
{benzyioxy)-2-methy]indole, 124224-50*6; 5-methoxy-2*methy!-
indole. 1076-74-0. 

were prepared and frozen at '30 *C untu used Bovine and human 
tissues were used in sorae assays'(Me below). Freshly dissected 
(or frozen) tissue was homogenized (Polytron setting 6 for 20 s) 
in 30 volumes of ice-coid buffer containing SO mM Tris-HCl (pH 
7.4 at 37 *C; pH 6.0 at 4 #C), 0.5 mM NajEDTA, and 10 mM 
MgS04, and centrifuged at 30000; for 15 min. The supernatant 

. was discarded; the pellet was reauspended and preineubated for 
U min at 37 GC. The hoaogenate membranes were washed twice 
by centrifugation and res us pension. The final assay buffer con
tained 10 ttM parglyine, and 0.1% ascorbate was added last to 
the incubation medium. Protein deteraisations were made by 
the Lowry method. 

S-KTJA sites were labeled with 0.1 nM [JH]-8-hydroxy-2-(di-
n*propylamino)tetralin ([3H]OH-DPAT) (157 Ci/mmol;'New 
England Nuclear) and 4 mg wet weight of rat hippocampal tissue. 
S-OH-DPAT (1 fiM) was used to determine nonspecific binding. 
The 5-HTJB receptor was labeled with 2.0 nM ('HJ-S-HT (28.3 
Ci/mmol; New England Nuclear) and 8 mg of rat striatal mem
brane homogenate. 5-HT (10"* M) was used to define nonspecific 
binding, and 10"* M 8-OH-DPAT and mesulergine were included 
to block 5-HTIA and 5-HT,c receptors, respectively. 5-HTtc sites 
were labeled with 1 nM (3H]-5-HT and 10 mg of rat frontal cortical 
tissue homogenate; 20 nM spiperone was used to mask 5-HT] sites. 
5-HTID sites were labeled with 10 nM (3H]-5-HT and 10 mg of 
bovine caudate homogenate; 1 MM pindolol was used to block 
5-HT]A and 5-HTJB istes. and 100 nM mesulergine was used to 
block 5-HTic sites. 5- HT5E sites were labeled with 2 nM (3- (21) Mecpherson, G. A. Compui. Programs Biomed. 1983.17,107. 

3'Hydroxy'3-methylglutaryl-coenzyme A Reductase Inhibitors. 6.1 

trans-6-[2-(Substituted-l-naphthyl)ethyI (or 
etheiiyl)]-3,4,5,6-tetrahydro-4-hydroxy-2fl"-pyran-2-ones 

John D. Prugh,* Alfred W. Alberts,? Albert A. Deana. James L. Giinilian/ Jesse W. Huff,1 Robert L. Smith, 
and J. Mark Wiggins 
Merck Sharp & Dohme Research Laboratories, West Point, Pennsylvania 19486, end Rohway, New Jersey 0706$. 
Received July 10, 1989 

A variety of traru-6-l2-(substitut£d-l*naphthyl)ethyl(or ethenyl))'3>4.5.6-tetrahydro-4-hydroxy>2/f-pyran-2-ones 
were prepared and, upon conversion to their 3.5-dihydroxy carboxylates, were found to have good inhibitory activity 
against the enzyme 3-hydroxy*3-methylgluUryl'Coenzyme A reductase, the rate-determining enzyme in choUat-
erogenesis. The most active compounds are 2.4,6- and 2,4,7-trichloro derivatives and would be expected to display 
about the same potency as the standard compactin (la) upon resolution. 

The enzyme S-hydroxy-S-methylglutaryl-coenzyme A 
reductase catalyzes the rate-determining step and point 
of natural regulation of cholesterogenesis. Potent inhib
itors of this enzyme (e.g. la) have been shown to lower 

cholesterol blood levels in animals and man by about 30%.* 
The results of the Lipid Research Clinics Coronary Pri* 
mary Prevention Trial showed that reduction in blood 
cholesterol by even a modest 10% results in significantly 
diminished risk of coronary heart disease.3 lluis chole
sterol blood level lowering by a la and similar inhibitors 
can be expected to signiiicantly reduce the risk of coronary 
heart disease. In pursuit of this goal, we wanted to prepare 
wholly synthetic analogues of la and lb without the COD* 
plex stereochemistry. We began with some simple probes 
with modest activity.4 Nonetheless these probes pointed 
the way to classes of compounds which after further ex-

Xf x 
\ 

-Cq-
I 

bcr 6 ft. R • 
1* 

(1) Part S: Stokker, G. E; Alberts. A. W.i GtifiUiaa. J. U Huff, 
J. W.; Smith, K.L.J. Med. Chem. 1986.2$, 852. 

(2) (a)Tobert, J. A.; Hittenberger, G.; Kukovetx, W.R.; Holmes. 
2. B.; Jones, K. H. Atherosclerosis {Shannon, /re/.) 1982,41, 
61. (b) Tobert, J. A.; Bell, G. D.; Birtwell, J.; James, I.; Ku-
kovetz, W, R.; Pryor, J. S.; Buntinx, A.; Holmes. 1. B.; Chao, 
Y.'S.i Bolognese, J. A. J. Clin, invest. 1982.69,913. 

(3) (a) LRC-CPPT, JAMA, J. Am. Med, Assoc. 1984,251,351. (b) 
LRC'CPPT. JAMA, J. Am. Mtd. Assoc. 1984,251, 365. 

(4) Stokker. G. E.; Hoffman, W. F.; Alberts. A. W.; Cragoe, E. J« 
Jr.; Detina, A. A.; GilfiUaB, J. L; Huff. J. W.; Novello, F. C.;' 
Prugh, J. D.; Smith, R. L; WUlard, A. K. J. Med. Chem. 1985. 
28,347. . 
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Tabic I. Physical Properties of l*Naphthylpropenab* ence 
O-JB. 

2 ^ 
->lock 
id as 

CO' were 
;d in 
and 

Y X Z recryst solvent % yield mp. 'C formula anal. no. over 
CuHfClO 
CnH^BrO 
CpHtBrO 

with CI H EtOH/H-O H 14 8*44 
134-137 
96-98 

C.H 44 
H Br H 29 15 C.H were H H 25 16 Br hexane fluid 

jncy 
i an Scheme II Scheme I 
ICJO. 
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R .» o »• o HO X: 

R 

"V^COOCH, l.OH-
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' R 

ici. COOCHj NaSH« 
3-(2. OH 
3:5-
hyl-

HO HO 

R 

COOH « 
OH 

107. R R 
» 0 SI 

ploration gave benzyl ethers Id, which display an inter
esting order of activity,5 and biphenyls le, which are highly 
active.6 Initial results4 with the probe compound 1c (x 
= Y = Z = H) showed sufficient activity to merit more 
extensive investigation. We report herein the results of 
further study in the 1c series which afforded substituted 
naphthalene derivatives, some of which display activity 
similar to that of lb. 

Chemistry 
The known aldehydes 2-chloro-l-naphthaldehyde7 and 

4-bromo-l'naphthaIdehydes were converted to propenai 
intermediates 14 and 15 by the method of Baker9 (Table 
1), and the lactone ring was introduced with the known 
chemistry4 of Scheme I to give, respectively, 2-chioro de
rivative 5 and 4'bromo derivative 3. The synthesis of 
8*bromo propenai intermediate 16 (Table I) was accom
plished by using the general method of Newman10 and the 
lactone ring was introduced by using Scheme I technology. 
The double bond of 3 was hydrogenated with rhodium* 
on-carbon catalyst11 to give 4. 

Applying Parham methodology13 produced the inter
mediate 2,4,6- and 2,4,7-trichloronaphthaJene methyl ester 
derivatives 26 as outlined in Scheme II. Attempts to 
substitute the triflate of 18 with basic nucleophiles such 

OjCCftO*! ••OM* 

• ^cor-a-JCO* 
as o 

« v.a JUM 
M V-K *.0 

« © 

COOCM, cax :;.;r —:C3~ it ee. 

IT « >• 0 

as cyanide in DMF13 were unsuccessful and gave only black 
tar. However, in a novel step the neutral nucleophile 
iodide ion smoothly displaced the triflate in DMF solvent. 
The remaining chemistry proceeded in a straightforward 
fashion to give esters 27, which were separated by HPLC 
and assigned structures on the basis of W NMR NOE 
experiments (the Experimental Section). Esters 27 were 
converted to the intermediate propanals 31 as outlined in 
Scheme III. Thus treatment of chloromethyl compounds 
29 with imine earbanion 3014 followed by hydrolysis gave 
the desired aldehydes 31a and 31b. Introduction of the 
lactone ring via Scheme I technology gave final products 
7 and 8. 

In the chromatographic purification of 31 b, an impurity 
(33) was isolated. Loss of the chlorine in the 2-position 
must have occurred during LiAlH4 reduction, probably via 
intramolecular hydride delivery from an oxyaluminuxn 
hydride intermediate to give 32 after workup, which was 
then carried through the sequence undetected iintil the 
aldehyde stage. Compound 33 was then converted to 9 by 
using the method of Scheme I. Friedel-Crafts chemistry 

70.3 

3ri-
)od 
;tly 
ile-
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ary 
are 
•m-
bes ts) Hoffman, W. F.; Aiberu, A. W.; Cragoe, E. J., Jr.; Deana, A. 

A.: Evans, B. E.; GiUJUan, J. L; Gould, N. P.; Huff. J. W.; 
Novello, F. C.; Prugh, J. D.; Rittle, K. Rj Smith, R. L.; Stokker, 
G. E.; Willard, A. K. J. Med. Chen. 1986.29.159. 

(6) Stokker, G. E.; Alberts. A. W.; Anderson, P. S.; Cragoe. E. J., 
Jr.; Deana, A. A.: Giinilan, J. L.; Hirshfield, J.; Holtx, W. J.; 
Hoffman, W. F.; Huff, J. W.; Lee, T. J.; Novello. F. C.; Prvgh, 
J. Rooney, C. S.'^Smith, FL L; WiUard, A. K. J. Med. Chem, 
1986,29,170. 

(7) Shoesmith, J. B.; Maekie, A. J. Chem. Soe. 1930.1584. 
(8) Moyer, F.; Siejlitz, A. Ber. Dtseh. Chem. Gtt. 1922.55.1835. 
(9) Baker, B. R.; Janson, E. E.; Vermeulea, M. J. J. Med. Chem. 

1969,12,898. 
(10) Newman. H. J. Org. Chem. 1973.38,2254. 
(U) Breitner, E.; Ropnski. E.: Rylander, P. N. J. Org. Chem. 1959, 

24,185S. 
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Chem. 1979, 44, 4060. 
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mediate aldehyde 44 is outlined in Scheme IV, Friedel-
Crafts acylation of benzoate 35 with anhydride 36 gave 37 
with high regioselectivity."' The remainder of the syn
thesis was straightforward, giving the naphthalene aldeh
yde 44, which, when carried through the lactone elabora
tion steps of Scheme I, gave final product 10. 

Synthesis of intermediate 49, wherein the 7-methyl 
group has been replaced with chlorine, is outlined in 
Scheme V, The novel part of this scheme, the unam
biguous introduction of the 7-chloro substituent to form 
48 and 55 (Scheme VI) beginning with tetralones, has been 
reported16 and briefly involved gem dichiormation o to the 
ketone using sulfuryl chloride, reduction of the ketone to 
the alcohol with NaBH*. followed by conversion of the 
alcohol to chloride with thionyl chloride. After adjacent 
chlorines were removed with activated En to give a vinyl 
chloride, aromatization was completed with DDQ. 

OK' 

OS* oe 

*5. H»C. Zfifi. 

« CM, 43 «*S 

ft. 
was used to construct the methyl-substituted naphthalene 
ring via tetralones.14 The synthesis of the-needed inter-

(25) (•} Pew, A, C.; Rttttxions of Ajihydrides, Friedel-Cra/is and 
ReUted Ructions: OUh. C. A.. EtU CoU. Vol UI, Ptn I, p S50, 
(b) Sethtu.S. Cydiscyl&iion. /bid. Part 2. p 931. (16) Pnigh, J. D.; Desna, A. A.; Wiggins, J. M, Synthesis 1969.554. 
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Table II. Physical Properties and in Vitro HMG-CoA Reductase Inhibitory Activities 

Tr 

relative' 
ICi» ym potency B X Y Z bridge recryst solvent mp, *C formuli A no. 

glass C17HI,0,-VIHJ0 81 
177-179 CnHijBrOj' 
141-143 Cl7H„BrO, 

butyl chloride 88-91 CnHuCIOj 
128-139 CnHuBrO, 
111—115 CnH^CIjOj 
123-125 CnHuCljO, 
glass CpHnCljOj 
118-120 CJOH^OJ 
glass CuHuClO, 
111-114 C„H„Cl,Oj-

126-128 CnHuClA 

2 H H H 
H H 

4 H H H 
5 H H CI 
6 H Br H 
7 CI H CI 

H CI 
H H 

0.043 H H sat. none 
0.96 3 H 4 Br H' ene 

sat. 23.3 0.15 Br H 
1.51 2.3 H H ene 
4.12 0.72 H H ene 
0.032 CI b 47 H sau 

C! CI b 0.033 8 H 
9 H 

10 CH, H CH, CHj • H 
11 CI H CHj CH, H 
12 CI H CH, CI 
13 CI H CI CH, H 

46 sat. 
7.0 CI C! 0.3 sat. none 

b 0.36 5 sat. 
0.2 7 sat. none 

H 0.06 30 sat. 
b 0.13 15 sat. 

' Acetone/hezane. 'Ether/hexanc. '0.05C«HI4. 40.25 EtjO. 'Relative to compactin a 100. 

We next prepared the isomeric dichloro compounds 12 
and 13. Synthesis of the intermediate aldehydes required 
for the straightforward elaboration of both compounds is 
outlined in Scheme VI. Aldehydes 56 were then trans
formed into target structures 12 and 13 by the chemistry 
shown in Scheme 1. 

Biological Results and Discussion 
The target compounds presented in Table il as the 

lactones were tested as the corresponding ring-opened 
dihydroxy carboxylate sodium salts, the active form, in 
aqueous solution by using the in vitro procedure reported 
earlier.4 Our investigation was limited to halogen and 
methyl substituents on the naphthalene ring and a brief 
study of the saturated or unsaturated two-carbon bridge. 
When comparing the bridge enc in 3 versus the saturated 
ethyl bridge in 4, the activities show strong enhancement 
with the double bond as in the biphenyl series.6 We re
ported previously4 that the two-carbon bridge between the 
naphthalene ring and the lactone is optimal in a series 
where zero, two. and three methylene units were prepared 
with the naphthalene ring unsubstituted. 

Halogens in the 2* and 4'positions were activity en
hancing as they were in the beiuyi ether9 and the biphenyl6 

series. A halogen in the 8-po$ition also was usefuL The 
combination of 2,4,8*trihaio substitution is an obvious 
objective; however, this pattern was not readily accessible 
synthetically. We opted rather for the more accessible 
2,4,&- and 2.4,7-trichloro compounds 7 and 8, whose activity 
turned out to be outstanding and of a useful order of 
magnitude since they are racemates and, if resolved, would 
have activity comparable to compactin (lb). The impor
tance of the 2-substituent was reemphasized with the 
nearly total loss of activity of compound 9 when compared 
to 8. The synthesis of these compounds was however long • 
and inefficient. Therefore, we next prepared all-methyl 
compound 10, where the more readily executed Friedel-
Crafts chemistry could be used. To our dismay it had very 
little activity. This result is contrary to the biphenyl se* 
ries,6 where replacement of chlorines with methyls was 
permissible. We concluded that at least one of the chlo
rines was needed. Accordingly, wc replaced the 7-methyl 
substituent with chlorine, which gave only a small increase 
in activity. Clearly replacement of another chlorine was 
necessary, so we prepared both of the remaining chlorine 

substitutions at the 2- and 4-positions, leaving the chlorine 
in the 7-posilion (compounds 12 and 13). Although most 
of the activity was restored, the activity of 12 and 13 is not 
high enough to warrant further biological evaluation. 
Conclusions 

A useful order of activity has been achieved in the two 
trichlorinated naphthalene derivatives 7 and 8. All the 
permutations of a methyl substituent were not made, but 
those that were prepared indicate that all three chlorines 
are needed for a useful order of activity. The protracted 
and tedious chemistry of the trichlorinated compounds 
coupled with tbe inability to use Friedel-Crafts chemistry 
in the presence of two inactivating chlorine substituents 
led us to terminate this work. 
Experimental Section 

Melting points were determined on « Thomas-Hoover capillary 
melting point apparatus and are uncorrected. 'H NMR spectra 
were recorded in CDCIj (unless otherwise noted) oh e Vaiian T-60. 
EM-390, XL-300, or NT 360 spectrometer. Chemical shift* are 
reported in parts per million relative to Me4Si as the internal 
standard. Elemental analysis for carbon, hydrogen, and nitrogen 
were determined with a Perkin:Elmer Model 240 elemental an
alyzer and are within ±0.4 % of the theoretical values unless noted 
otherwise. All starting materials were commercially available and 
used as received unless so indicated. 

4,&-Dichloro-7-[[(trifluorometbyl)sulfonyl]oxy]indan-l-
one (18). 4t6-Dichloro-7-hydroxyindan-l-oneIT (21.71 g, 0.1 mol) 
was dissolved in DMF (80 mL) in a dry apparatus under nitrogen. 
Trifluoromethanesulfonyl chloride (21.60 g. 0.128 mofy was added 
with stining. slowly, dropwise over a 2Ctaun period with occasional 
cooling to keep the internal temperature below 30 *C. After the 
addition was complete, the reaction mixture was stirred at room 
temperature for 30 min and then poured into ice-water with 
swirling. The green crystals were collected, washed with water, 
sucked dry, and then dried in a vacuum oven at 50 eC to give 32.7 
g of product, mp: 96-100 0C. Recrystaliization from hexahes 
gave 22.4 g. mp: 96-98 0C. A sublimed sample had the following, 
mp: 90-96 *C. Anal. (C^JCIJFJO^S): C, H. 

4,6-Dichioro-7-iodoindan-l-one (19). 4,6-Dichloro-7-[[(tri-
fluoromethyl)sulfonyi)oxy]indan*l*one (56.0 g, 0.160 mol), sodium 
iodide (133.1 g, 0.8 mol), and DMF (320 mL) in a dry apparatus 
were stirred under nitrogen at a bath temperature of 130 eC for 
4 days, cooled to room temperature, and poured into 1 L of 
ice-water. The crystals were collected, washed with water, dried 

7 

i 

n 
n 
e 
o 
e 
i t  

A 

(17) Hokema. T.; Trailer. J. T. U.S. 4,322,414,1982. 
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filtered, and the solvent was evaporated to leave 4.0 g of the 
product mixture, mp: 182-200 0C. Anal. (CUHJCIJOJ): C. H. 

Methyl 2,4,6-Tricfaloro-UDaphthoate aod Methyl 2,4,7-
Trichloro-l-naphthoate (27): Preparation and Separation. 
The mixture of 2,4,6-trichloro-l-naphthoic acid and 2,4,7-tri-
chloro-l'naphthoie acid (3.63 g, 13.2 mmol) was dissolved in ether 
and cooled to 5 "C, Diazomethane. in ether (generated from 3.40 
g of A'-nitroso-N-methylurea and base in 30 mL of ether at 5 0C), 
was added dropwise to maintain the in tern ai temperature below 
5 0C. An excess was noted by the persistence of a yellow color. 
The reaction mixture was stirred a few minutes and the excess 
diazomethane was blown off with nitrogen, and the solvent was 
evaporated in vacuo to leave 3.7 g of the product mixture. 

The two isomers were separated oy preperative HPLC (Waters 
500) using 5% methylene chloride in hexane. The solvent from 
the fust isomer to emerge from the column was evaporated in 
vacuo to leave 1.4 g of methyl 2,4,7-tnchloro-l-naphthoate (27a).u 

mp: 113-115 "C. 'H NMR: 5 4.09 (3 H, s), 7.25-8.25 (4 H, m). 
AnaL (Cu^ClA)- C, H. 

The solvent containing the second isomer from the column was 
evaporated in vacuo to leave 1.1 g of methyl 2,4,6-trichioro-l-
naphthoate (27b).18 mp: 110-112 0C. 'H NMR: 4 4.07 (3 H. 
s), 7.25-8.3 (4 H. m). Anal. (0,^,0,0,): C, H. 

(2,4,7'Trichloronaphthalen>l>yl)methanol (28a). A solution 
of methyl 2,4.7-trichloro-l-naphthoate (1.3 g, 4.5 mmol) in ether 
(50 mL) was added dropwise (15 min) to a well-stirred suspension 
of lithium aluminum hydride (0.25 g, 6 mmol) in ether (25 mL). 
After stirring at room temperature for 17 h, the reaction mixture 
was treated with an additional 0.25 g of lithium aluminum hydride. 
The mixture was stirred for 3 h. cooled in an ice bath, and treated 
dropwise with 0.5 mL of water, 1.5 mL of 20% (w/v) of aqueous 
NaOH solution, and 0.5 mL of water. After fjltration, the solid 
was extracted with ether. The combined ether solutions were dried 
(MgSOJ, Altered, and concentrated in vacuo to give 1.0 g of the 
product, mp: 107-112 0C. lH NMR: 6 5.23 (2 H, d). 7.55-8.28 
(4 H, m). 

l-(Chlororoethyl)-2,4,7.trichloronaphthalene (29a). 
(2,4,7-Trichloronaphthalen'l-yl)methanol (1.0 g, 3.8 mmol) was 
added portionwise to thionyl chloride (10 mL) with cooling (ice 
bath). The reaction mixture was stirred at room temperature for 
30 min at a reflux for 2 h and then concentrated to dryness in 
vacuo. The oily residue was taken up in methylene chloride and 
the solution was dried over MgS04. The solution was filtered and 
concentrated in vacuo to give 1.0 g of the product. 'H NMR; 6 
5.12 (2 H. s). 7.58-8.27 (4 H, m). 

3-(2,4,7-Trichioronaphthalen-l-yl)propanal (31a). A so
lution of n-butyUithium in hexane (3.2 mL, 4.3 mmol) was added 
dropwise (3 min) to a solution of diisopropylamine (0.45 g, 4.5 
mmol) in dry tetrahydrofuran (10 mL) with cooling (ice Ijath). 
After stirring under nitrogen for 15 min, ethylidenecyclohexyl* 
amine (0.55 g, 4.3 mmol) was added dropwise (5 min) at 0 0C. 
The mixture was stirred for 15 min and then the ice bath was 
replaced by a dry ice-acetone bath. A solution of l-(chloro-
methyl)-2,417-trichloronaphthalene (1.0 g, 3.8 mmol) in tetra
hydrofuran (15 mL) was added (5 min) at -75 eC. The reaction 
mixture was stirred at --70 "C for 30 min and at room temperature 
overnight (20 h) and then concentrated to dryness in vacuo. The 
residual oil was taken up in ether (100 mL) and 57e aqueous oxalic 
acid (100 mL) and the mixture was stirred at room temperature 
for 3.5 h. The layers were separated, and the aqueous phase was 
extracted (2x) with ether. The ether extracts were combined, 
washed with cold water and brine, and dried over MgSO*. The 
solution was filtered and concentrated in vacuo to give a red-brown 
oil (1.1 g). This materia) was chromatographed with a SO-mm 
flash column containing 150 g of silica gel (230-400 mesh) eluting 
with 307# methylene chloride in hexane (v/v) to give 0.21 g of 
the product as a pale yellow solid. 'H NMR: 3 2.81 (2 H, m). 

overnight in a vacuum oven at 50 0C. and then sublimed at 
170-190 "C at 0.05 mm to give 38.3 g of crude product, which was 
recrys tall tied from toluene to give 31.8 g of product mp 170-172 
aC; 'H NMR.- i 2.7-3.2 (4 H, m), 7.6 (1 H. s). Anal. (CjHjCljIO): 
C. H. 
- 4(6-Dich)oro-7-iodoindao-l-ol (20). 4,G-Dichloro-7-iodo-
indan-l-one (14.71 g, 45 mraoles) was suspended and partially 
dissolved in ethanol (140 mL). Sodium borohydride (1.70 g, 45 
mmol) was added and the mixture was stirred for 50 min. Aqueous 
sodium hydroxide 20% (w/v) (40 mL) was added and stirred for 
10 min. 'Hie reaction mixture was poured into 700 mL of ice-water 
with vigorous stirring. The crystals were collected, washed with 
water, sucked dry, and dried in a vacuum oven at 50 aC overnight 
to give 14.08 g of the title compound, mp 95-100 aC. Recrys-
tallization from acetonitriie gave material with the following data, 
mp: 9&-l02#C. 'H NMR: 6 2.1-3.3 (4 H, m), 5.2 (1 H, m), 7.3 
(1 H, s). Anal. (C9H7Cl1rO): C, H. 

4,6-Dichloro-7-iodo-l-indene and 4,6-Dichloro-7-iodo-2-
indene (21 and 22). 4,6-Dichloro-7-iodo-l-indanol (13J38 g, 42.50 
mmol) was dissolved in ether (350 mL) and the solution was stirred 
mechanically. Phosphorus pentoxide (6.03 g 42.50 mmol) was 
added and the sealed reaction mixture was stirred vigorously 
overnight. The addition of phosphorus pentoxide (6.03 g, 42.5 
mmol) and stirring overnight was repeated three times. The ether 
containing the product was decanted, washed with aqueous 
NaHGOs solution, dried (MgSO*), and filtered, and the solvent 
was evaporated to leave 10.76 g of a mixture of the title com
pounds. mp: 89-96 CC. Recrystallization from hexane gave 
material with the following data, mp: 95-97 eC. lH NMR: 6 
3.5 (2 H, m), 6.5-6.9 (2 H, m), 7.25 (1 H. s). Anal. (C9HJC1,I): 
C, H. 

l,l>3,5-Tetrachloro-!a,6a-dihydro-2-iodocycloprop{a ]-
indene and 1,1,2,3-Tetrachloro.la,6a-dihydro-5-iodocyclo-
prop[a Jindene (23 and 24), To a solution of a mixture of 
4,&dichloro-7-iodo-l-indene and 4,6-dichloro-7-iodo-2-mdene (3.11 
g, 10 mmol) and ethyl trichloroacetate (17.2 g, 12.5 mL, 90 mmol) 
in dry toluene (20 mL) cooled in an ice bath and stirred under 
nitrogen was added, in divided portions, fresh sodium methoxide 
(5.4 g, 100 mmol). After the addition was complete, the reaction 
was stirred for 2,5 h in an ice bath. When the reaction was 
complete, the mixture was diluted with ether and extracted with 
water. The ether layer was dried (MgSOJ end Altered, and the 
solvent was evaporated in vacuo to leave 8.1 g of crude product 
The product was triturated with hexanes and Altered, and the 
solvent was evaporated in vacuo from the hexane-soluble product. 
This crude product was chromatographed on silica gel (500 g) 
eluting with hexanes to give, after evaporation of the solvent, in 
vacuo, 1.4 g of the mixture of compounds as an oil. lH NMR: 
6 2.2-2.55 (1 H, m), 3.15-3.6 (3 H, ro), 7.2 (1 H, s). 

2.4,7-Tnehloro-l-iodonaphthalene and 2,4,6-Trichloro-l-
iodonaphthalene (25). A mixture of 1,1,3,5-CetrachJoro-la,6fl-
dihydro-2-iodocycloprop(o]indene and l,l,2,4-tetrachloro-la,6a-
dihydro-5-iodocycioprop(a jindene (4.54 g, 11.5 zamol) was refluxed 
in 10% (w/v) KOH in ethanol (100 mL) for 1.5 h and cooled and 
approximately 80% of the ethanol was evaporated in vacuo. The 
remainder was dissolved in ether and extracted with water, dried 
(MgS04), and Altered, and the solvent was evaporated in vacuo 
to leave 3.4 g of crude product, which was flash chromatographed 
on a silica gel column (€0 X 150 mm) by elution with hexane to 
give, after evaporation of the solvent in vacuo. 2.85 g of the product 
mixture, mp: 45-50 #C. Ratio of the two naphthalenes is 4:5 
or 5:4. lH NMR: 6 7.0-7.9 (4 H, m). 

2,4,6-Trichloro-l-naphthoic Acid and 2,4,7-Trichloro-l-
naphthoic Acid (Ratio 5:4 or 4:5) (26). The mixture of 2,4,7-
trichloro-l-iodonaphthaiene and 2,4.6-trichloro-l-iodonaphthalene . 
(7.79 g, 21.8 mmol) was dissolved in dry ether (200 mL) and cooled 
under nitrogen to an intem&Hemperature of-50 eC with stirring. 
Butyl lithium (17.7 mL of a 1.48 M solution in hexane, 26.2 mmol) 
was added dropwise over about 5 min. The reaction was stirred 
for 30 min at -78 0C. The -78 0C reaction mixture was poured 
onto powdered dry ice (excess) covered with ether. The excess 
CO; was allowed to evaporate and the ether warmed to room 
temperature. The ether was extracted with water once and four 
times with dilute aqueous NaHCOj solution. The combined 
aqueous extracts were acidified with concentrated HC1, the 
product was extracted with ether four times, dried (MgSOJ, and 

(18) One of the compounds gave a 3% NOE of the proton in the 
^position when the methyl protons of the ester was irradiated. 
This compound was assigned structure 27a because it has no 
adjacent hydrogen for relaxation of the NOE. The other com
pound did not show an NOE. Further, when ester 27a is re
duced to hydroxy methylene, thf proton in the &-position ex
hibits a 10% NOE when the methylene hydrogens are irradi
ated. 
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3.48 (2 H, ID), 7.53-8.27 (4 H. re), 9.92 (1 H. b s). 
3-(2,4,6-TrichlorooaphtbaleQ-l-yl)pn)paaol (31b). With 

essentially the same chemistry with the other isomeric methyl 
2,4.S-trichioro*l*naphthoate, there was obtained via essentially 
the same three steps the isomeric propanol (31b). lH NMR: 5 
2.81 (2 H, t), 3.50 (2 H. t). 7.57 (1 H, dd), 7.63 (1 H, s). 7.93 (1 
H, d), 8.28 (1 H, d), 9.91 (1 H, s). Anal. (CjjHjClaO): C, H. 

3-(4,6-DichlorooapbthaleD-l-yl)propaoal (33). A small 
amount of a second product isolated by the chromatographic 
purification of 3-(2,4,6-tiichloronaphthalen-l-yl)propanal was 
identified as 3-(4.&-dichIoronaphthalen-l-yl)propanal by its lH 
NMR and by its conversion to 9. lH NMR: 6 2.78 (2 H, t), 3.34 
(2 H. t), 7.14-8.2 (5 H, m), 9.5 (1 H, s). This reduction probably 
took place at the reduction of the ester methyl 2.4,&-trich)oro-
1-naphthoate via a six-membered intramolecular hydride transfer 
from an intermediate oxyaluminura hydride complex and was 

' carried through the reaction sequence. 
3-(2,4<Dimethylphenyl)propyl Benzoate (35). Benzoyl 

chloride (21.0 g, 0.15 mol) dissolved in dry pyridine (10 mL) was 
added slowly dropwise (15 min) to a weil-stirred solution of 3* 
(2.4*dimethylphenyl)propanol (21.7 g, 0.132 mol) in dry pyridine 
(40 mL) with cooling in an ice-water bath. The reaction was then 
stirred overnight and then poured into ice-water (300 mL) end 
the excess pyridine was removed by azeotropic evaporation of 
solvent in vacuo. The remainder was partitioned between ether 
and water. The ether layer was washed successively with water, 
aqueous NaHCOj, and brine, and then dried (MgSO*) and filtered, 
and the solvent was evaporated in vacuo to leave 39 g of crude 
product, which was distilled in vacuo to give 35.1 g of pure product 
bpl.5 mm: 176-182 "C. Anal. (C,BHJOO,V. C, H. 

4-[2,4-Dimethyl-5-(3*(beszoyioxy)propyl]phenyl]-4-oxo-
2-methylbutyric Acid (37). Aluminum chloride (4.6 g, 34 mmol) 
was added in divided portions (5 min) to a well-stirred solution 
of 3>(2,4>dimethylphenyl)propyl benzoate (2.7 g, 10 mmol) and 
methylsuccinic anhydride (1.2 g, 10.5 mmol) in anhydrous ni* 
troethane (15 mL), which was cooled in an ice-water bath. After 
the addition was complete, the ice bath was removed and the 
reaction stirred at ambient temperature for 2 h and then poured 
into ice-water (150 mL) containing 2 mL of concentrated HC1. 
The product was extracted (2*) with ether, and the combined 
ether extracts were washed with cold water and then brine, dried 
(MgS04), and filtered, and the solvent was evaporated in vacuo 
to leave 3.8 g of crude product, which is pure enough for the next 2.7 g of the product, 
step but may be purified with silica gel Hash chromatography (60 
x ISO mm), eluting with methylene chloride and then a mixture 
of acetic acid (0.57o), acetone (4.57o), and methylene chloride 
(95%). After evaporation of the fractions containing the product, 
there remained 3.1 g of product as an oil. Anal. (CaH^Os): C, 

3-(5,6,7,S-Tetrahydro*2,4,7-trimethyl*8-oxonaphthalen-I* 
yDpropyi Benzoate (39). A solution of 4-[2,4-dimethyl-5-[3-
(benzoyloxy)propyl|phenyl]-2*methylbut>Tjc acid (7.4 g, 20 mmol) 
in methylene chloride (20 mL) was added dropwise in 10 min to 
oxalyl chloride (20 mL) with stirring and cooling in an ice^water 
bath. After the addition, the reaction was stirred at room tem
perature for 30 min and then warmed slowly to a bath temperature 
of €5 eC when the reaction refluxed. The refluxing was continued 

. with stining for 2 h. The reaction was then cooled, and the excess 
oxalyl chloride and solvent were evaporated in vacuo to leave 
4-[2,4>dimethyl>5-{3-(benzoyloxy)propyl]phenyl]-2-methylbutyryl 
chloride as an oil which was dissolved in dry methylene chloride 
(20 mL) and cooled in an ice*«ater bath. To this was added a 
solution of stannic chloride (20 mL) in dry methylene chloride 
(20 mL) at a rapid drip (10 min). The reaction was stirred at room 
temperature for 30 min and poured into ice-water (300 mL), 
containing concentrated HCt (20 mL). The mixture was extracted 
with ether (3X). The combined ether extracts were washed 
successively with water twice, aqueous sodium bicarbonate, water, 
and brine, dried (MgSO^, and filtered and the solvent was 
evaporated to leave 7.2 g of crude product, which was purified -
by silica gel flash chromatography using an 80 x 160 mm Still 
column eluting with methylene chloride for 35 x 125 mL fractions 
and then 2% acetone in methylene chloride for 20 x 125 mL 
fractions. The fractions containing the product were combined, 
and the solvent was evaporated in vacuo to leave 3.3 g of oil 
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product. 'H NMR: 6 1.22 (3 H. d), 1.82 (1 H, m), 2.00 (1 H. m) 
2.1-2.3 (2 H. m), 2.23 (3 H, s), 2.34 (3 H, s), 2.66 (1 H, m). 2.80 
(1 H, m). 2.90 (1 H, m), 3.04 (2 H. t). 4.47 (2 H, t). 7.14 (1 H, s), 
7.45 (2 H. t), 7.56 (1 H, t), 8.10 (2 H, d). Anal. (CaH„0,): C, d 
H. IS 

cis• and traDS-3-(5,G,7,8-Tetrahydro-8-hydroxy-2,4,7-tri-
methylnaphthalenyDpropyl Benzoate (40). Sodium boro-
hydride (0.50 g, 13 mmol) was added in divided portions to a 
stirred solution of 3-{5,6,7,S-tetra]iydro-2,4,7-triniethyl-&-oxo-
naphthalen-l-yl)propyl benzoate (2.65 g, 7.5 mmol) in ethanol 
(40 mL) and then stirred at room temperature for 7 h (reaction 
complete by TLC; 1% acetone in methylene chloride-silica gel). 
The clear reaction was poured into ice water, acidified with dilute 
HC1, and extracted with ether (3X). The combined ether extracts 
were washed successively with cold water and brine, dried (Mg-
SO,), filtered, and the solvent was evaporated in vacuo to leave 
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3-(5,6-Dihydro-2,4,7-trimethylnaphthalen-l-yl)propyl 
Benzoate (41). cis* and traru-3-(&l6,7,8>letrahydro-8-hydroxy* 
2.4,7"trimethylnaphthaien-l-yl)propyl benzoate (2.7 g, 7.7 mmol) 
were dissolved in dry ether (200 mL), to this was added powdered 
phosphorus pentoxide (5 g), and the sealed reaction mixture was 
stirred overnight. The addition of phosphorus pentoxide and 
stirring overnight was repeated once. When TLC (1 % acetone 
in methylene chloride/silica gel) showed the reaction to be com* 
plete. The ether was decanted and the residue was washed with 
ether by decantation. The phosphorus residue was treated with 
ice-water, and extracted with ether. The combined ether de-
cantations and washings were washed successively with water, 
aqueous sodium bicarbonate, and brine, dried (MgS04), and 
filtered, andi the solvent was evaporated to leave 2.8 g of crude 
product This product was purified by flash chromatography on 
a 50 x 160 mm StUI column eluting with 50% hexane in methylene 
chloride. The fractions containing the product were combined, 
and the solvent was evaporated in vacuo to give 1.6 g of oil product 
lH NMR: 6 1.66-2.2 (2 H. m), 1.9 (3 H, s), 2.2 (3 H, s). 2.25 (3 
H. s), 2.6-3.0 (6 H, m), 4.2 (2 H, s). 6.45 (1 H, s), 6.8 (1 (H, s), 
7.2-7.6 (3 H, m), 7.9-8.1 (2 H. m). 

3-(2,4,7-TrimethylDaphthalen-l-yl)propyl Benzoate (42). 
2.3-Dichloro-5,&-dicyano-l,4-benzoquinone (DDQ); 0.95 g, 42 
mmol) was added to a solution of 3-(5,6-dihydro-2,4,7-tri-
methylnaphthalen-l-yDpropyl benzoate (1.25 g, 37 mmol) in 
toluene (60 mL) and stirred at room temperature for 1 h. The 
reaction mixture was filtered and the solvent was evaporated in 
vacuo to leave crude product This product was purified by flash 
chromatography on a 50 x 150 mm StUI silica column eluting with 
50% hexane in methylene chloride. The fractions containing the -
product were combined, and the solvent was evaporated in vacuo 
to leave 0.78 g of oil product 'H NMR: S 2.12 (2 H, m), 2.47 (3 
H, s). 2.49 (3 H, s), 2.62 (3 H, s). 3.22 (2 H, t), 4.52 (2 H, 5), 7.19 

i 

d 
5 

H. 
Activated Zinc Dust. Zinc dust (24 g) was stirred with 2% 

aqueous HC1 (150 mL) for 5 min. filtered by suction, and washed 
with water until the washings were neutral. The zinc was then 
washed successively with ethanol (75 mL). acetone (150 mL), and 
ether and then dried in a vacuum oven at 90 0C for 15 min and 
then used promptly in the following reaction. 

4-[2,4-Dimetbyl-5-[3-(benzoyloxy)propyl]pheDyl]-2-
methylbutyric Acid (38). Dry gaseous HC1 was bubbled vig
orously into a solution of 4-[2,4-dimethyl-S-{3-(benzoyloxy)-
propyl)phenyl]-4-oxo-2-methylbutyTic acid (8.0 g, 20 mmol) in 
dry ether (360 mL) for 15 min while being cooled in an ice-water 
cooling bath. Activated zinc dust was added in small portions 
with cooling in an ice-water bath so as to keep the internal tem
perature below 80 *C. After the addition, the reaction was cooled 
with an ice-water bath and stirred for 1 h. The reaction mixture 
was diluted with ether and then passed onto ice-water (350 mL) • 
containing a little HCI (2 mL) and extracted with ether (2X). The 
combined ether extracts wece washed with water and brine, dried 
(MgS04), and filtered, and the solvent was evaporated to leave 
7.3 g of crude oily product, which was pure enough for the next 
step. A 0.2-g sample was purified by silica gel flash chromatog
raphy on a 20 X ISO mm Still column after eluting with methylene 
chloride and then with a mixture of 0.5% acetic acid, 4.5% 
acetone, and 95% methylene chloride. The fractions containing 
the product were combined, and the solvent was evaporated in 
vacuo to give 0.11 g of pure product as an oil. Anal (CsHaO*): 
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bp: 126-131 0C. Anal. (C^H^ClO,): C, H. 
4-{2'*Cbloro-4'-methyl-5'*[2-(ethoxycarbonyl)ethyl]. 

pbeDyl]-4-oiobutyric Acid (52b). Aluminum chloride (5.87 g, 
0.044 mol) was added portionwise (5 nun) to a mixiure of succinic 
anhydride (1.1 g, 0.011 mol) and ethyl 3-{4-chloro-2-methyl.. 
phenyDpropionate (2.27 g, 0.01 mol) in CH3C1I (20 mL) with 
cooling (ice bath). The reaction mixture was stirred at room 
temperature for 24 h, poured into tee and 10 mL of concentrated 
HC1, and extracted with ether. The ether solution was dried and 
evaporated to give a yellow brown oil. which was purified by flash 
column chromatography (silica gel and 27a HOAc-107« ace* 
tone-90% CHjClJtogive the productas a yellow oil (3.0 g, 92% 
yield). Anal. (CKH^CIOS): C, H. 

4-i2'-Chloro-4'-methyI*5T-[2-(ethoxycarbonyI)etbyl]. 
phenyl]butyric Acid (53h). Gaseous HC1 was bubbled into a 
well-stirred solution of 4-{2'-chioro-4/-methyl-5'-[(ethoxy-
carbonyl)ethyl]phenyl]-4-oxobutyTic acid (3.27 g, 0.01 mol) in 
acetic anhydride (60 znL) for 20 znin with cooling (ice-acetone 
bath). Activated zinc dust (13.11 g 6.2 mol) was added portionwise 
(15 min) to keep the temperature below 0 #C. The reaction 
mixture was stirred at about 0 "C for 7 h, filtered (glass wool) „ 
into ice and water and extracted with ether. Tbe ether solution 
was dried and evaporated to give a brown oil, which was purified 
by flash column chromatography (silica gel and 0.5% HOAc-4.5% 
acetone-95% CHJCJJ) to yield the product as a viscous yellow 
oil (2.17 g. 69%). 

Etbyl 3.(4*Cfaloro-2-methyl-8-oxo-5,$,7,8-tetrabydro' 
naphthalen-l-yDpropanoate (54b). Oxalyl chloride (23.5 mL) 
was added dropwise to a well-stirred solution of 4-[2'*ch)oro-4'-
methyl'5'-((ethoxycarbonyl)ethyl]phenyl]butyTic acid (10.38 g, . 
0.033 mol) in toluene (50 mL). The reaction mixture was stirred 
at room temperature for 16 h, heated at reflux for 4 h, cooled, 
and concentrated to dryness, and the residual oil was taken up 
in CHjClj (50 mL). After addition of stannic chloride (31.5 mL) 
with cooling (ice bath), the reaction mixture was stirred at room 
temperature for 5 days and then poured into ice and concentrated 
HC1 (20 mL) and extracted with ether. The ether solution was 
dried and evaporated to give a viscous brown oil. which after silica 
gel chromatography eluting with 157a ethyl acetate in hexane gave 
the product as a gum. Exact mass calcd for Cj^H^ClOa: 2S4.1021. 
Found: 294.1019. 'H NMR: 5 1.27 (3 H, t, CHjCHj), 2.10 (2 H, 
p, CH]), 2.34 (3 H, s. ArCH,). 2.57 (2 H. t, CHj), 2.65 (2 H. t, CHj). 
2.99 (2 H. t, CH2). 3.21 (2 H, t. CHj), 4.16 (2 H, q. CtfjCHj), 7.36 
(1 H. s, Ar). 

3*(4,7-Dichloro-2-methylDaphthalea-l*yl)propaDal (56b). 
Ethyl j-(4,7>dichloro-2-methylnaphthaJen-l-yl)propanoate (1.5S3 
g, 5.087 mmol) was dissolved in dry toluene (25 mL) under ni> 
trogen with syringe cap attached to ftask. The solution was cooled 
to -78 0C in dry ice-acetone bath and diisobutylaluminum hydride 
(3.62 mL of a 1.5 M solution in toluene, 5.443 mmol) was added 
dropwise slowly by syringe. Stirring was continued at -76 *C for 
1 h. Then while still at -76 0C, the reaction was poured quickly 
into an aqueous NH4C1 solution with stirring. This mixture was 
extracted two times with ether. The combined ether extracts were 
extracted successively with NH4CI solution, water, and brine, and 
then dried (MgSOJ, and filtered, and the solvent was evaporated 
to leave a solid. This solid was triturated with a little ether in 
hexane to give 0.701 g of pure solid product (mp: 104-106 *C). 
The solvent was stripped from the mother Jiquor to give 0.631 
g of impure product. This impure product was flash chromato-
graphed oh a 20 X 200 mm ailical column eluting with 70% CHjClj 
in hexane to give 0.45 g of pure solid product, mp: 103-105 0C. 
Combining the two samples of pure solid product gave 1.15 g of 
pure product (mp: 104-106 0C) after drying. lH NMR: 4 2.47 
(3 H, s, CH3), 2.76 (2 H, t, CH,), 3.28 (2 H, t, CH,). 7.42 (1 H, 
s, Ar), 7.49 (1 H, dd, Ar), 7.90 (1 H, d, Ar), 8.22 (1 H, d, Ar), 9.92 
(1 H, s, CHO). Anal. (CHHHCIJO) C, H. 

With the above experimental procedures but substituting 3-
(2-chloro-4-methylphenyl)propionic acid for 3-(4-chJoro-2-
methylphenyDpropionic acid there was-obtained in succession 
the following. 

Ecbyl 3-(2-Ciiioro-4-methylphenyl)propanoate (51a). Bp* 
104-107 0C. Anal. (CKH^CIO,): C, H. 

4-{4-Chloro-2-methyl-5-[2-(ethoxycarbonyl)etbyl]-
phenyi]-4-oxobutyric Acid (52a). Mp: 72-74 0C. Anal-
(C^HuCKty: C.H. 

(1 H, s). 7.29 (1 H, d), 7.48 (2 H, t), 7.59 (1 H, t). 7.83 (1 H. s). 
7.87 (1 H.d). 8.12 (2 H.d). Anal. (CtjHjA): C. H. 

3-(2,4,7-Trimethylnapbthalen-l-yl)propanol (43). A solu
tion of 3-(2,4.7-trimethylnaphthalen-l*yl)propyl benzoate (0.75 
g. 2.3 mmol) was added to a solution of potassium hydroxide (0.5 

. g, 7 mmol) in ethanol (50 mL) and stirred at room temperature 
for 4 h. Most of the ethanol was evaporated in vacuo and the 
residue was partitioned between ether and water. The ether was 
washed with water twice, dried (MgSOJ, and filtered, and the 
solvent was evaporated in vacuo to leave 0.53 g of product. 

3-(2,4,7-Trimethylnaphthalen-l-yl)propanol (44). 3-
(2,4,7-Trimethylnaphthalen-l-yOpropanol (0.68 g, 3 mmol) was 
added to a suspension of pyridinium chlorochromate (1.28 g, 6 
mmol) in methylene chloride (20 mL). The reaction mixture was 
stirred at room temperature for 2 h and then diluted with ether 
(10 mL) and the solvent was decanted. The black solids were 
washed with ether by decantation twice. The combined organic 
extracts were Altered through a pad of Florisil, and the solvent 
was evaporated in acid to leave 0.53 g of product Recrystallization 
from petroleum ether gave a white crystalline solid, mp: 79-83 
eC. 'H NMR: 5 2.44 (3 H, s), 2.54 (3 H, s), 2.62 (3 H, s), 2,77 
(2 H, t), 3.36 (2 H. t), 7.09 (1 H, s), 7.31 (1 H, d), 7.69 (1 H, s), 
7.88 (1 H, d), 9.93 (1 H, t). Anal. (CwH180): C, H. 

3-(5,S,7,8-Tetrahydro-2,4-dimethyl-8-oxonaphthalen-l-
yi)propyl Benzoate. Following the experimental method of the 
2,4,7-trimethyl analogue but substituting succinic anhydride for 
3-methyl succinic anhydride, there was obtained in succession 
the following. 

•i-(2,^.Dimethyl-5-[3-(bcn2oy}oxy)propyl]phcnyl]-4-oxo-
butyric acid (45) as an oil (3.68 g, 78%). Anal. (C^HJSOJ): C, 
H. 

4-(2,4-Dimcthyl-5*(3-(bcnzoyloxy)propyl]pheDyl]butyric 
Acid (46). 

3-(5,C,7,8-Tetrahydro-2,4-dimethyl-8'Oxonaphthalen-l' 
yDpropyl Benzoate (47). TLC: Rts 0.33,17o acetone/CHjClj. 
"H NMR: a 1.75-2.42 (4 H, m), 2.42 (3 H, s), 2.50 (3 H, s), 2.50-2.95 
(4 H, m), 2.95-3.32 (2 H, m), 4.72 (2 H, t). 7.15 (1 H. s), 7.3-7.55 
(3 H.tn). 7.92-8.15 (2 H. m). 

7-Chloro-2,4-diraethyM-(3-hydroxypropyi)naphthalene. 
l-{3>(Benzoyioxy)propyl]>7-chlorO'2l4-dimethylnaphthalene (48) 
(2.60 g. 7.37 mmol) was suspended in ethanol (30 mL) and po
tassium hydroxide (1.65 g, 29.5 mmol) added and stirred at room 
temperature for 2 h then at 60-65 aC bath temperature for 1 h. 
The reaction mixture was cooled in an ice bath, filtered from 

. sodium benzoate. and washed thoroughly with ethanol. The 
combined filiraies were dissolved in ether and extracted with 

' water. The water was extracted with ether three times. The 
combined ether extracts were washed with water three times and 
then with brine, dried (MgSO*) and filtered, and the solvent was 
evaporated to leave 1.60 g (98%) of the product. A sublimed 
sample [100 eC bath temp (0.1 mm)] had mp 104-105 aC. Exact 
mass calcd for Ct^HjfClO: 246.0966. Found: 248.0968. 'H NMR 
6 1.60-2.20 (4 H, m), 2.44 (3 H. s), 2.56 (3 H, s), 3.05 (2 H, q). 3.74 
(2 H, t). 7.0-7.95 (4 H, m). 

3-(?.Chloro-2,4-dimcthylnaphthalen-l-yl)propaDal (49), 
Pyridinium chlorochromate (3.12 g, 14.47 mmol) and powdered 
3-A molecular sieves (3.6 g) were suspended in methylene chloride 
(25 raL), and 7-chloro-2>4-dimethyl-M3-hydroxypropyl)-
naphthalene (1.70 g, 6.63 mmol) dissolved in methylene chloride 
(25 mL) was added all at once and stirred for 2 h. The reaction 
mixture was worked up by diluting with ether (50 mL) and fil
tering through a silica gel pad. The pad was washed with ether 
and the solvent was evaporated in vacuo to give 1.24 g (73%) of 
product Exact mass calcd for CuHuClO: 246.0611. fovjid: 
246.0613. 'H NMR: 6 2.3-2.95 (2 H. m). 2.40 (3 H, s), 2-55 (3 
H, s), 3.25 (2 H. t), 7.02-8.0 (4 H, m). TLC: ft, - 0.36 (50% 
CHjClj-hexane/silica gel). 

Ethyl 3-(4-Chloro-2-mclhylphenyl)propiooate (51b). Boron 
trifluoride etherate (1.5 mL, 0.012 mol) was added dropwise to 
a solution of 3-(4-chloro-2-methylphenyl)propionic acid (1.99 g, 
0.01 mol) in absolute ethanol (14 mL). The reaction mixture was 
heated at reflux for 6.S h, cooled, and concentrated in vacuo to 
remove the solvent, and the residual oil was taken up in ether. 
The ether solution was washed with aqueous NajCOj and cold 
water, dried, and evaporated to give an orange oil, which was 

' distilled at about IJj mm to give the product as an oil (1.5 g, 6670). 
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4-[4-CblorO'2-niethyl-5-[2-(etho*ycBrbonyl)ethyl]-
phenyl]butync Add (33a). Mp: 50-52 "C. AziaL (CuHaClOJ: 
C. H. 

Ethyl 3'(2-Chloro-4-methyl-8-o*o-5,6,7,S-tetrabydro-
oaphth*len*l-yl) (54a). Mp: 63-fi5 "C. AnaL (CuH^ClOg): • 
Ct H. 

3-(2,7'Dichloro-4-methylnapbthalen-l-yl)propanal (56a). 
mp: 103-105 *C. lH NME: < 2.66 (3 M. s). 2.82 (2 H. t). 3.49 
(2 H, t). 7^4 (I H, s), 7.52 (1H. d). 7.95 (2 H, m), 9.95 (1 H. s). 
Anal. (CMHHCIJO): C.H. 

Registry No. 2,12424&-8&-3; 2-Na. 124244-18-4; 3.124243-87-4; 
3'Na. 124244-19-5; 4.124243-88-5; 4«Na, 124244-20-8:5.124243-
89-6; 5-N«. 124244-21-9; 6, 124243-90-9; 6-Na, 124244-22-0; 7, 
124243-91-0; 7-Na. 124244-23-1; 8.124243-92-1:8-Na. 124244-24-2; 
% 124243-93-2; 9-Na, 124244-25-3; 10, 124243-94-3; 10-Na, 
124244-26-4; 11.124243-95^; U-Na, 124244-27-5; 12.108579-28-6; 
12-Na, 124244-28^; 13, 108579-36-8; 13-Na. 124244-29-7; 14. 
124243*96-5; 15.124243-97-6; 16.124243-98-7; 17.8194S-1M; 18, 
108578-92-3; 19.108578-93-4; 20.10578-94-5; 21.108578-95-6; 22. 

108578-96-7; 23.108578-97-8:24.108578-98-9; 25a. 108578-99-0; 
25b. 108579-00-6; 26a. 108579-02-8; 26b, 108579-01-7; 27o. 
108579-04-0; 27b, 108579-03-9:2Sa. 108579-05-1; 26b. 124244-13-9; 
29a. 108579-06-2; 29b, 124244-14-0; 31a, 108S'79-07-3: 31b, 
108579-11-9; 33,124243-99-8; 34,27650-80-2; 35,124244-00-4; 37, 
124244-01-5; 38,124244-02-6; 39,124244-03-7; cis-40.124244^4-8; 
traiu-40. 124244-17-3; 41. 124244-05-9; 42, 124244-06-0: 43. 
124244-07-1; 44.124244-08-2; 45.124266-48-2; 46,124244-09-3; 
47,124244-10-6; 48.124244-11-7; 49,124244-12-8:50a. 615-65-6; 
50b, 9549-2; 51a. 108579-27-7; 51b. 108579.13-1; 52a. 106S79-284; 
52b. 108579-14-2; 53a. 108579-29-9; 53b, 108579-15-3; 54B. 
108579-30-2; 54b, 108579-16-4; 55a. 105579-34-6:55b. 108579-22-2: 
56a. 108579-35-7; 56b. 108519-23-3; CIjCCOjEt. 515-84-4; H," 
CCOC"HCOjMe. 30568-00-4; S-hydroxy-S-methylslutaryl-co-
enzyoie A, 1553-55-5; N-ethyUdenecyclohexylftinine, 1193-93-1; 
methylsucdnic anhydride. 4100-80-5; succinic anhydride, 108-30-5; 
7-chloro-2,4^iiniethyl-l-(3-hydrozypropyi)naphUialene. 124244-
15-1; 3-(4-chloro-2-inethylphenyl)propiomc add, 879-75-4; 3-(2-
chloro^-methylphenyDpropiontc add, 124244-18-2. 
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Lipophilic l^-Xylyl-21-crown-6 Macrocyclic Polyether 2-Carboxylic Acids as 
Biological Mimics of the lonophore Antibiotics 

;.5% 
•Alow 

dro-
mL) Frank J. Urban,* Larry R. Chappel, Arthur E. Girard, Banavara L. Mylari, and Ian J. Pimblett' 

Pfizer Centra/ Research, Eastern Point Road, Groton, Connecticut 06340, and Ramsgate Rood, Sandwich, Kent CT9 13NJ. 
United Kingdom, deceived June IS, 1989 

Twelve lipophilic l,3-xylyi-21-crown-6 macrocyclic polyether 2-carboxylic acids (9a-91). two lariat ether 1.3-xy-
lyl-2l-crown«6 macrocydic polyether 2-car boxy lie acids (21 and 22), and two 1.3-xyIyI-28-crown-8 macrocyclic polyether 
2-carboxyUc adds (IQa end 10b) were synthesized and tasted (or in vitro antibacterial activity, in vitro stimulation 
of rumen propionic add production, and in vivo anticocddial activity in chickens. These are biological screens relevant 
to animal health areas where the ionophore antibiotics such as monensin have found application. While the parent 
structure 1 without lipophilic substituenu was biologically inactive, the lipophilic macrocydea were active in the 
two in vitro tests but not against chicken cocddiosis. One compound (9f) was tested in cattle and was found to 
increase levels of propionic add in the rumen fermentation. This effect is considered an important factor for increasing 
the efficiency of feed utilization in cattle exhibited by the ionophore antibiotic monensin. The alkali ion salts of 
these lipophilic macrocyclic polyether carboxyttc acids are very soluble in organic solvents and insoluble in water. 
These compounds are proposed to act as ion-transport agents and functional mimics of the ionophore antibiotics 
in the biological systems described above. 

The ionophore antibiotics with their fascinating array 
of complex structures have provided a continuing challenge 
to organic chemists.1 These compounds exhibit unique 
activity in many biological systems via a mechanism of 
action which is deceptively simple: the exchange of alkali 
ions for protons across biological membranes.3 Synthetic 
molecules which try to mimic the physical properties of 
the natural antibiotics have been described,3 but only 
marginal success was achieved in demonstrating biological 
activity and no in vivo activity in either animal health area 
where the ionophores have made a major impact, cocci-
diosis control in chickens or cattle performance enhance
ment, has been reported. In this paper, we describe our 
efforts in the synthesis of polyether mimics of natural 
ionophores with in vivo activity in cattle and in vitro an
tibacterial activity. 

In 1367, monensin was the first polyether antibiotic to 
have its structure4 and potent biological activities,1 such, 
as inhibition of alkali metal cation transport in mito
chondria and broad-spectrum anticoccidial activity, dis-

o-4'-
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closed. It was approved for commercial use as a poultry 
anticocddial in 1971 and as a cattle performance enhancer 
in 1975. The structure of the silver salt of monensin,4 

which is typical for the entire class, has a lipophilic exterior 
and a hydrophilic central cavity lined with oxygen atoms 
which serve as ligands for encapsulated alkali ions; the 
molecule as a whole is therefore neutral and lipophilic. 
When the car boxy late is protonated, at an interface, either 
biological or in solvent, the complexation of the ion, while 
still possible in dry, organic solvents, is weaker by several 
orders of magnitude6 and the alkali ion is readily given up 
to the addic aqueous layer. It is this large difference in 
complexation constant for alkali ions between the car-
boxylic add and the carboxylate forms of the ionophore 
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Chem. Soc. 1988, J JO, 2506 and reference therein.' 
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New York. 1982; Vol 1, Chapter 5. 
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The solution was washed with utunwd NaHCOj and evaporated 
to dryness. The residue wu purified by ehroreatognphy on silica 
gel (CHClj-MeOH) to give the title compound (387 mg. 24%) 
after crystallfeaiion from petroleum ether: lH NMR (CDC)3) i 
0.06 (s, 6 H, Me^Si). 0.89 (s, 9 H. MeaC). 3.66, 3.77 (A^, 4 H, 
SiOCHjCHjO). 5.25 (s. 2 H, NCH,©). 5.27 (dd, J - 10.9,1.1 Hz. 

. 1 H, CH-CW2)H(E)1, 5.98 (dd, J - 17.6,1.1 Hz, 1 H, CH— 
CH(2)W(D), 6.42 (dd. J » 17.6,10.9 Hi, 1 H, Ctf—CH,), 7.41 
(s.lH, 6.H). 9.59 (br, 1 H, NH). 

W[2'[Ue«-ButyIdimethyl«iIyl)6xy]ethaxy]iiiethyl]«6-
(pheoyltbio)<5-viayluraci]. Following the general procedure 
for the preparation of 17-19, the title compound was prepared 
from the above compound with diphenyl disulfide as an eiec* 
uophile: yield 46%; lH NMR (CDO,) S 0.01 (3.6 H, Me^Si), 0.84 
(s, 9 H, MejC), 3.63 (s. 4 H, SiOCHjCH^O). 5.33 (dd, J « U.S. 
2.0 Hz, 1 H, CH-CW(Z)H(£)], 5.61 <s, 2 H, NCHsO). 6.33 (dd. 
J a 16.8.2.0 Ht, 1H. CH—6.71 (dd. J = 16.8.11.8 
Hz, 1 H, Ctf-CHj), 7.16-7.30 (m. 5 H, SPW.'lO.lS (br.'l H. NH). 

FoUowing method A, 55 was prepared from the above com* 
pound. 

l-[(2-Hydr,oxyethoxy)raethyl]-&-(phenylthio)-5-vinyluraciI 
(55): yield 41%; mp 100-103 0C (EtOAc-pewoleum ether); UV 
(MeOH) 306 (< 7600), 243 nm (< 14000); MS m/z 320 (M+); 
lH NMR (McjSO-rfe) J 3.35-3.52 (m. 4 H. HOCHjCHjO), 4.62 
(t, J = 5.4 Hz. 1 H. OH), 5.22 (dd, J = 11.3,2.2 Hz. I H, CH— 

C//{Z)H(£)). 5.4^ 2 H. NCH;0), 6^1 fdd. J a 16.4.2J> Hz. 
1 H. CH—CH(2)H(£», 6.63 (dd. J = 16.4.1U Hz. 1 H. CH— 
CHO. 7.23-7.40 (m. 5 H. SPh). 11.75 (br, 1 H. NH). Anal. 
(C.sHwNjO.S-V^O) C. H. N. 

Antiviral Assay Procedures. The ami-HIV assays were 
based on the inhibition of the virus-induced cytopathic effect in 
MT >4 cells as previously described." Briefly, MT-4 cells were 
suspended in culture medium at 2.5 X 10* cells/mL and infected 
with 1000 CCIDSQ (5070 eel! culture infective dose) of HIV. Im
mediately after virus infection. 100 uL of the cell suspension was 
brought into each well of a flat-bottomed microtiter tray con
taining various concentrations of the test compounds. After a 
4 (Table II) or 5 (Table I) day incubation at 37 'C, the number 
of viable cells was determinecUw the 3-(4,5-dimeehy]thiazol'2* 
yl)'2,5-diphenyltetiaioUum bromide (MTT) method.15 Cyto
toxicity of the compounds was assessed in parslle! with their 
antiviral activity. It was based on the viability of mock-infected 
host cells as determined by theMTT method." 

(32) Paiiwels. R.; De Clercq. £.; Desmyter, J.; Baizarini, J.; Goubeu. 
P.; Herdewijn. P.; Vanderhaeghe. H.; Vandeputte, M. J. Virol. 
Methods 19S7.16,171-185. 

(33) Pauwels, R.; B&lurini, J.; Baba. M.; Snoeck. R.; Schols, D.; 
Herdewijn. P.; Desmyter. J.; De Clercq. E. J. Virol, Methods 
19S8. 20. 309-322. 

Inhibitors of Cholesterol Biosynthesis. 3. 
Tetrahydro-4-hydroxy-6-[2-(lJir-pyrrol-l-yl)ethyl]-2H-pyran-2-one Inhibitors of 
HMG-CoA Reductase. 2. Effects of Introducing Substituents at Positions Three 
and Four of the Pyrrole Nucleus 

B. D. Roth.*^ C. J. Blankley,1 A. W. Chucholowski^ £. Ferguson,1 M. L. Hoefle,T D. F. Ortwine,' R. S. Newton,1 

C. S. Sekerke,1 D. R. Sliskovic,1 C. D. Stratton,1 and M. W. Wilson' 

Porkt'Daois Phormactuiicol Research Division, Warner-Lambert Company. 2800 Plymouth Road, Ann Arbor, Afichigon 48105. 
Received June 26. J 950 

A series of £njns-tetrahydro-4-hydroxy»6-(2-(213.4.5-substituted-l//-pyrroM-yl)ethyl!-2tf-pyran*2-on<s end their 
dihydroxy acids were prepared and tested for their ability to inhibit the enzyme HMG-CoA reductase in vitro. 
Inhibitory potency was found to increase substantially when substituents were introduced into positions three and 
four of the pyrrole ring. A systematic exploration of structure-activity relationships at these two positions led to 
the identificauon of a compound U+)-33. (+M4/ft-trans->2-(4*nuorophenyl)*5-(l*methylethyl)-M3*diphenyM* 
[(tetrahydro-4-hydroxy-6-oxo-2//-pyran-2-yl)ethyl)-l//-pyTToIe-4-carboxainide) with Ave times the inhibitory potency 
of the fungal metabolite compactin. 

Inhibition of HMG-CoA reductase (HMGR), the rate-
limiting enzyme in cholesterol biosynthesis, has proven to 
be an effective means for lowering total and low-density 
lipoprotein (LDL) cholesterol In animal models and man.1*2 

The early reports describing the activity of the fungal 
metabolites compactin (mevastatin)3 and mevinolin (lo
ves tatin)' have been followed by a host of publications 
describing a large variety of natural9 and synthetic inhib
itors.* 
uisubstituted-pyrroM-yJethylmevalonolactones which 
were found to be moderately potent inhibitors of HMGR 
in vitro.7 By systematically altering the 2 and 5 sub
stituents, maximal potency was obtained with the 2-(4-
fluorophenyl)-5-isopropyl analogue (1). On the basis of 
those results, a molecular-modeling analysis led to the 
description of a pharmacophore model which characterized 

the size of the substituents at positions 2 and 5 and the 
conformation of the side chain. We have now discovered 

(1) Roth.'B. D.; Sliskovic, D- R.; Trivedi, B. K. Ann. Rep. Mtd. 
Chem. 1989. 24.147-56. 

(2) Grundy. S. M. S. Engl. J. Med. 1988.319.24-32. 
(3) (a) Endo. A.; Kuroda. M.; Tsujita. Y. J. Antibiotic 197$, 

1346-8. (b) Endo, A.; Kuroda. V.; Tanzawa. K.. F£BS Lett. 
1976. 72.323-6. (c) Brown. A. C.; Smale. T. C; King. T. J.; 
Hasenkunp. R.; Thompson, R. H. J. Chem. Sot., Ptrkin 
Troru. 1 1976.1165-9. 

(4) (a) Endo, A. J. Antibiot. 1979.32,852. (b) Alberts. A.; Chen. 
J.; Kuron. C.; Hunt, V.; Huff. J.; Hoffman. C.; Rothrock, J.; 
Lopez, M.; Joshua, Harris. E.; Patchett. A.; Monaghan. R.; 
Cunie. S.; Stapley. E.; Alben-Schonberg, C.; Hensens, O.; 
Hirshfield. J.; Hoogsteeo. K.: Liesch. J.; Springer. J. Proe. 
Natl. Acad. Set. 1960. 77.3957-61. 

(5) Tsujita, Y.; Kuroda, M.; Shtmada. Y.; Tanzawa, K.; Arai. M.; 
Kaneka I.; Taneka, Masuda. H.; Tarumi. C.; Watanabe. 
Y.; Fujii. S. Bioemm. Biephy*. ^cto. 198$. 877, 50-80. 

0022-2623/91/1834-0357S02.50/0 O 1991 American Chemical Society 

Previously, we disclosed a series of 1.2,5-

t Depanmem of Chemistry. 
1 Department of Pharmacology. 
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Scheme II!- Mev..w<4 B" Scheme I1 

n-\ HO ry h 7 ' . c.d 

F CHO a 
N 

JY8' X i.a x 6l f NH 

O I 65* e*d 3«* 
Rs Rj COjH 0 CO,H CO,CK, 

\J fl to a * 

Ri" R| *2 o 0 
CHO 

2 3 (so. F F I 
•(i) CHIC05HCO,ET, THF, -7S -C; (b) n-BusB/NaBH,. -78 

*C; (c) KsOi. NaOH; (d) toluene, reflux. 

Scheme 11. Method A* 

O N 

V 
R.' Rj 

1 1  1 2  

0 

-v 
KN a lia. B^fVCOjCH,. 69% 

110, 70% 
lie, Rt*Pn. R]>COiEL30% 
110.nfCO1E1.RfPn 

12a. B.-BJ-COTCH,. 10% 
12b. RffVCOfELd 
i2c. flt-fn. RfCOtB. fO% "S 

pn B% * Ph 

OH COjEl 

4t. R.CHj 
4b. R-El 
4C, R*iPr 

0̂"> S 

'(a) CHjOH.DCC. OMAR; (b) KjN 
(c) 4.p-Ph-COCI. EljN; (d) NaOH: («) B,— = — Rj. Ac,©. 90 •C; 
(I) p-TSA. aceione-water. rellux. 

EljN.CHjCN, rdluz; 

r-\ 

7 
N R 

CHO 

ixR 
pn'^^COjEi 

7a, R-CH3. 77% 
76. R«6I.86% 
7e. R«iPf. 100% 

Scheme IV. Method C* 

'N* v" \X 
Ph COjEt 

pn r-\ ph b 

'^r- -ir W ̂  X Sa. R-CHj. 75% 
eo. R-EI. 36% 
fie. R.iPr. 4% 

* (a) ZnClj. EtOH, reflux; (b) p-TSA, acetone-water, reflux. 

that the introduction of substituents into the 3 and 4 
positions of the pyrrole ring results in significant im~ 

CO,! 00,(1 CO^lO 

u 14 II 

r-\ 
CHO 

"-r§LXx 
(6) (a) Lee, T.-J,; Holts, W. J.; Smith, ft. L. J. Org. Chem. 1982. 

47.4T50-7. (b) Stakker. G- E.. Hoffman. W. F.; AJberu. A. W.; 
Cragoe, E. J.: Deans. A. A.; CUfiUan. J. L; Huff. J. W.; Novello, 
F. C.; Prujh. J. D.: Smith. R. U WiUard. A.K.J. Med. Chem. 
1985.28.347-58. (e) Hoffman. W. F.: Alberts. A. W.; Cragoe. 
E. J.; Deans. A. A.; Evans. B. E.; Gilfillan. J. U; Gould, N. P.; 
Huff, J. W.; NoxeUo. F. C.: Prugh. J. D.; Rittle. K. E.: Smith. 
R. L.; Siokker. G. E.; WiUard. A. K. J. Med. Chem. 1986.29. 
159-69. (d) Siokker. G. E.; Alberta. A. W.; Anderson. P. S.; 
Craguc, E J.; Deana. A. A.; GQfUlan. J. Lj HinhTield. J.; Holtx, 
W. J.; Hoffman. W. F4 Huff. J- W.; Lee, T. J.; Novello. F. C.; 
Prugh. J. Rooney. C. S.; Smith. R. L.; WiUard. A. K. J. 
Med. Chem. 1986.29.170-81. (e) Hoffman. W. F.; Alberts. A. 
W.: Anderson. P. S.; Chen. J. S.; Smith. R. L.: WiUard. A. K. 
J. Med. Chem. 1986.29.849-62. (0 Prugh. J. D.: Alberts. A. 
W4 Desna. A. A.: GUfiUan. J. L; Huff. J. W.: Smith. R. L.; 
Wiggins. M. J. Med. Chem. 1990.33,758-65. (g) Balasu-
bramanian. N.; Brown. P. J.; Catt. J. D.; Han. W. T.; Parker. 
R. Sit, S. V.; Wright. J. J. J. Med. Chem. 1989,32.2036-41. 
(h) Banmann. W.; Beck. G.; Cramer. Jendralla, H,: Ker-
ekjarto, B. v.; Weu. G. Tetrahedron Lett. 1986,4709-12. fO 
Sliskovic. D. R^ Roth. B. D.; Wilson, M. W.; Hoefle, M. U; 
Newton. R.S.J. Med. Chem. 1990, J3. 31-8. 0) Beck. G,; 
Kesseler. K.; Baader, £4 Banmann. W4 Beck. G^ Bergmann, 
A.; Granzer. E^ Jendrslta. H.; Kerekjarto, B. v.; Kesseler, K.; 
Krause. R^ Paulus. Schubert. W.; Wess. G. J. Med. Chem. 
1990, 33. 52-^0. (k) Baader. E4 Bartmann. W.; Beck. 
Bergmann. A.; Granzer. Jendralla. H.; Kerekjarto, B. 
Kesseler. K.; Krause. R; Schubert. W.; Wess. G. J. Med. 
Chem. 1990. JJ. 61-70. 

(7) Roth. B. D.; Onwine, D. F.: Hoefle. M. L; Stratton. C. 
Sliskovic. D. R^ Wilson. M. W.; Newton. R. S. J. Med. Chem. 
1990,33.21-31. 

Utf; B|»COtO: «1% 
1t« n.wo. Rj-CO^CHrKt: SIX 
1M: R,.pfl. n, CONIIPlI; 0% 
I«c: nrcolCtW% 

irrn,^)v«rcol(t 
m: R.^n. 
ir«:R,*»n A^COMMM 

IVCO|il 

EljN. CHjCN. 25 *C: (b) (CHJ,CHOCI. £l,N. '(*) KJN 
CH,Cti. 0 *C; (c) NaOH; (d) Ac^O, R,— = — R,. 90 *C: 
(«) HC1. EtOH. teHux; (1) p-TSA. acetone-waier, rellux. 

provements in potency at inhibiting HMGR in vitro. The 
results of these studies are described in this report. 

xy HO 

F. ar 
1 

Chemistry 
The general synthetic strategy employed was identical 

with that employed previously.7 Thus, the pyrrole-3-
propionaldehydes 2 were converted to the racemic, trans 
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Scheme VI. Meu E* Scheme V. Method D* 

4f 0 

r~\ r-\ 
0 O 0 0 

7  - ^ 7  1 i ».B TOI r | 
N X —— N. JL 

F. a 39 

3ib. 
aie.*->e|W|i 
tit. Atm I fjllCft 

n^^ant, 30% 
a». IM 
Ss. Af^prnn^ s% 
aw. <w. i w»wn at* 

«e% •4% 

MeOiC' CM,' COjU% CH, 

19 l i e  

I.'^K 
co CHO CHO 

Si / 
r 

CH# CH, »«•. ***K U« 
a4k itn> 
a4c.*o»i»W)t.w» 
aw.*^«|W|iW% 

33a. 7t% 
2a». *^W6K. Ms 
a»c. «»a >rW|». *4* 
aKw-*«fldK«e» 

19 

•{a) LiAlHt, ether^ichloromethane. reflux; (b) EtfSiH. TFA-
CHjClj, 0 *C; (e) p*TSA, ecetone-weter. 

lactone stereoisomers 3 by (1) Weiler dianion condensation 
with ethyl acetoaeetete, (2) stereoselective reduction to the 
sy*-l,3-diol with tributylborane and sodium borohydride, 
(3) base hydrolysis, and (4) lactonization by refluxing in 
toluene with azeotropic removal of water (Scheme I). The 
requisite propionaldehydes 2 were prepared by several 
different synthetic routes. The less sterically hindered 
pentasubstituted pyrroie-3-propionaldehydes (7a, R = 
CH3; 7b. R = Et, Scheme 11) could be prepared by 
ZnClrcatalyxed condensation of enamines 4a and 4b 
(prepared from 2-(2-aminoethyl)-l,3-dioxolane8 and the 
requisite 0-keto ester) with benzoin 5 (method A).* This 
reaction proved ineffective for the more sterically hindered 
pyrrole 7c, containing the preferred S-isopropyl substitu* 
ent. The SWsopropylpyrroles could be prepared in good 
yields, however, by the regioselective (3 + 2] cydoaddition 
of acetylenes with the amido acids 10 or 15 (Schemes III 
and IV).10 Thus, reaction of ethyl phenylpropiolate with 
amido acid 10 in hot acetic anhydride afforded a 4:1 
mixture of 11c and lid (Scheme III, method B) from 
which He crystallized in 30% yield. The reaction of 15 
under identical conditions was regiospedfic, producing 11 d 
as the sole product (Scheme IV, method C). The regio* 
chemistry of compounds 11c and 1 Id were determined by 
comparison of their proton NMRs with that of the closely 
related 6c ((CHj):CH, occurs at h 3.50 ppm in both 6c and 
1 Id, but at h 3.00 ppm in 11c). As expected, the yield in 
this cydoaddition reaction was improved when more 
electron-deficient acetylenes were employed (compare Ua, 
lib, and 16c vs lid Scheme IV). The 3,4*dimethylpyrrole 
analogue 19 was prepared by reduction of diester lla to 
the corresponding diol with lithium aluminum hydride, 
followed by deoxygenation with triethylailane and tri-
fluoroacetic acid (Scheme V, method D).u The regioi-
someric 3> and 4*arylpyrrole-3-propionaldehyde isomers 
24a"-d and 28 were prepared by a Stetter reaction12 of the 
appropriate aldehydes with the complementary a-benzy* 

xr . JSAT -

•Sr 
Pti 

10% 

as CHO 

At 

n 0 

3T aa 

•(a) ArCHO, p-TSA, toluene, reflux; <b) 4-F-Ph-CHO, EtaN. 2-
{2-hydroxyethyi)-3-methyM>benzylthift2olium chloride; (c) NaOH, 
CHjOH, 25 *C; (d) H,NCH^HjCH(OEt)„ p-TSA. toluene, reflux; 
(e) HjO*, (0 NaH, (CH30),C0; (CH,)jCHCHO. Et,N. 2.(2. 
hydroxyethyl).3>methyl.4.ben2ylthjazolium chloride. 

Scheme VII* 

"xy HO^YO 

F. F. a r  r a N • 
100% V J  V J  

H H 
29 1 

mxy° 
F ,  

SL-X bi 
39 

orfl,6 i 
Rt R, 

Wa. R,-R,-a,35% 
30b. Ri-Rj-Br. 24% 
aoe, RI-COCF9, S6% 

• (e) (-BuMe^iCl, imidazole. DMF, 25 •C, 18 h; <b) 2 equiv A'-
hsJoiuceinimide, DMF. 0 'C; (e> /J-BU4NF, HOAC, THF, 25 *C; (d) 
(CFJCOJJO, DMF, 0 'C. 

lidene-/3-keto esters (4>fluorobenz8ldehyde with 21 and 
isobutyraldehyde with 26, Scheme VI), followed • by 
Pasl-Knorr cyclization13 with 3,3-diethoxy-i-amino-

(8) Crumble, R. L; Nimitz, J. S.; Mother, H. S. J. Org. Chem. 
1982, 47, 4WO-5. " 

(9) McKinnon. D. M. Can. J. Chem. 1965. 43, 2628-31. 
(10) (a) An extensive review of mesoionic heterocydea has ap

peared: Newton, C. G.; Ramaden. C. A. Tetrahedron 1982,38, 
2965-3011. (b) An analogous avntheeia can be found: Ander
son, W. K.; Halat. M. J. J. Med. Chem. 1979.22.977-80. 

(11) Doyle. M. P.: DeBruyn. D. J.; Kooittra. D. A. J. Am. Chem. 
5oc. 1972. 94. 3659-61. 

(12) Stetter. H. Ang. Chtm„ Int. Ed. Engl. 1976, IS, 63»>47. 
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T»bl« 1 
FUO^OR. 

X n N Rj 
A !] 

mp,*-* »C % yield (method) R. K X R> Rj no. 
oif H Ph CO^Et 

COsEt 
CO,Et 
COjCHa 

. COgEt 

CO,Et 
COjCH^Ph 
CONHPh 
CO^t 

-CH^CHj-
-CHjCH,-
-CH,CH,-
-CHJCHJ-
-CHJCHJ-

-CHXH,-
-CHJCHJ-
-CHJCHJ-
-CHJCHJ-
-CHJCHJ-

75(A) 
36(A) 

CH, 6a 
oil* H Ph 6b Et 
oil* H Ph 4(A) i-Pr 

4«Pr 
i-Pr 
».Pr 
«.Pr 
i-Pr 
/•Pr 
i-Pr 
i-Pr 
i-Pr 

6c 
143-6 65 (B) 

70(B) 
30(B) 
45(C) 
51(C) 
43(C) 
88 (C) 
64(D) 
71 (E) 

. 76(E) 
64(E) 
46 (E) 

F CO]CH) 
COjEt 
CO,Et 

1U 
oil* F lib 
146-8 F Ph He 
158-9 F Ph . 16a 
oil' F Ph 16b 

F Ph 161*3 16c 
on* F 4-CNPh 16d 

CH, oil' F CH, 18 
Et 84-7 F Ph H 23a 

2-pyridyl 
3>py»dyl 
4«pytidyl 

Ee F H 84-6 i-Pr 23b 
Et 96-8 H i-Pr F 23c 
Et 123-5 F H i-Pr 23d 

' All compounds possess 'H NMR spectra consistent with assigned structure. 'Combustion analyses within *0.4% of theoretical unless 
otherwise noted. 'This compound was purified, but not analyzed before use in the next step. 

Scheme VIII' Tabic 11 

-"•cô A 
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'tiA 'tiA 
Pfl CONHPh Ph CONM 

OH n ».e N Rj 

v\ II 
H, Rl 

R3 % yield mp.*-* *C no. X R| Rs t T e  31 
COjEt CH, 
CO,Et Et 
CO,Et 
CO,CK, 
CO,Et 
. J 

CO.Et 
COjCH-Ph 
CONHPh 
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100-1 H Ph 
H Ph 
H Ph 

12a F C02CH, 
12b F CO,Et 
12c F CO,El 
17a F Ph 
17b F Ph 
17c F Ph 
17d F -J-CNPh 

F CH, 
24a F Ph 
24b F 2'pyridyl H 
24c F 3-pyridyl H 
24 d F •t-pyridyl H 

F H 

77 7a 
oil* 88 7b 

"Xf oil* f»Pr 
i-Pr 
i-Pr 
i-Pr 
i-Pr 
i-Pr 
i-Pr 
i-Pr 
i-Pr 
i-Pr 
i-Pr 
i-Pr 
i-Pr 
i-Pr 

100 7c 
oil' 90 HO. 
oil' 95 'COjlBu 

I oil' Ph 90 o F. a r  n fl.g 81 127-8 
60 oil' 
86 164-5 
75 oil' pn Pn' COtwPn CONHPh 

CH, 66 oil' 19 
, 2  85 oil' (*)» '3 H 

70 120-2 
O 93 oil' OH 

'(a) CHj^O^^Ph, 2LDA. MgBr,.-7a 'C; (b) NaOCH,: 95 oil' 
90 oil' Ph Ph 28 

Ph 
*A!1 compounds possessed lH NMR and iR ipectrc coiuisunt 

with assigned structure. * Combustion anaiyes within ±0.4% of 
theoretical unless otherwise noted. 'This compound was purified 
by chromatography, but not analyzed befort use in the next step. 

OU 

OiBu <d) EIJS, NaBH; (•) H,©,. CHjOH: (I) NaOH: (e) PhCH,, rellus. 

propane14 and deproteetion (Scheme VI, method E). Fi
nally, the 3,4-dichloro, 3,4-dibromo, and S-triHuoroacetyl 
analogues (30a-c) were prepared from 1 by protection of 
the 4'-hydroxyl as the ttrt'butyldimethyfsilyl ether, fol
lowed by electrophilie substitution on the pyrrole ring15 

and deproteetion with n-Bu^NF buffered with acetic acid 
(Scheme VII). The assignment of the regiochemistry of . 
30c was made in a manner analogous to lie and lid. 

Chiral lactone (+)-33 was prepared by application of the 
asymmetric aldol procedure developed by Braun (Scheme 

(«} 

VIII).16 Thus, reaction of aldehyde 17c with the mag* 
nesium enolate of (5)*(+)-2-flcetoxy-lrl,2-triphenyJethanol 
afforded alcohol 31 in 60% yield and 9779 ee. Trans-
esterification (NaOCH,, CHjOH) followed by Claisen 
condensation with excess lithio tert-butylacetate produced 
6-hydroxy-^-keto ester 32 in 75% yield. After reduction 
with EtgB and NaBH<, base hydrolysis, and lactonization, 
{+)-33 was isoJated as a 98:2 mixture of stereoisomers. 
Fortuitously, the d,l pair selectively crystallized from ethyl 
acetate-hexanes and pure (+)-33 ([W^D ~ +24.53®, 0.53% 
in CHClg) could then be isolated from the mother liquors 
as a foamy solid.17 

(13) Broadbent/H. S.; Burnham, W. S.; Olsen. R. K.; Sheeiey, R. 
M. J. Htterneyei Chem. 1968,5, 757-67. 

(14) Suzuki, E.; Inone, S.; Goto, T. Chem. Pharm. Bull. 1968, 16, 
933-8. 

(15) AieDn, E.: Datcolo. G.: Ctrrincione, G.; Almerico. A. W.; D'As-
dia, 1. J. Hetcrncycl. Chem. 1982, 19.977-9. (16) Braun. M.; Devant. R. Tetrahedron Lett. 1984,5031-4. 
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Table II! 

HO 

XJ0 
X r n N R, 

& /i 

«« 

relative 
ICMK'MM powncy* Rj mp, *C formula* X R. R. DO. 

F t-Pr 
CH, oil 
Et 65*8 

I $7-9 
169-170 
121-3 
158-9 
159-160 

I'-Pr 174-5 
«.Pr 104-110 
i'-Pr oil 
i«Pr oil 
i'?r 
»-Pr 
i-Pr 70-4 
i-Pr 
i-Pr 
i-Pr 
.•Pr 
i f t  oil 
i-Pt 
i'Pr 

C^HuFNO, 
C^HBNO, 
CaHj|NOj 
C-HsNO, 
CwHaFNO, 
C^HaFNO, 
Cj.HaPNOj . 
CaHnFNO, 
CUHMFNOS 
CSJHJJFNJO, 
CJOHJIFNJOJ 
CwHaFNO, 
CaH-FNO, 
CaHjjFNtOj 
CaHrFNsO, 
CJJHCTFN.O, 
CaHaFNOj 
C^HaCUFNO, 
CaHaBfjFNO, 
CaHjjF^NO* 
CBHMFNA 
CMHJJFNA 

: l H H 105-6 0.23 10.9 
H 3a Ph COtEt 

COwEt 
CO)EL 
CO^CH, 
COjEt 
Ph 
CO,Et 
CO^CHjPh". 
CONHPh 
CO<Et 

4.0 0.6 
H 3b Ph 039 6.3 
H i-Pr 

i-Pr 
i-Pr 
i-Pr 
i-Pr 

3c Ph 23.5 0.17 
F 3d CO,CH, 

CO,Et 
COjEt 

0.180 144 
F 3e 045 2.8 

3f F 0.050 100 
F 3g Ph 0.20 354 
F 3h Ph 0.040 24.0 
F Ph 0.025 (*I-3I 81.4 
F 4-CN-Ph 0.280 3i 16.2 
F CH, CH, 0.140 3k 16.0 

oil Ph H 0.347 F li5 31 
2-pyridy) 
3«pyridyl 
4-pyridyI 

H 186-7 0.046 F 76 3m 
H 0.071 F 9.4 3n 

F 0.310 
0.120 
0.028 
0.028 
0.800 

H 174-6 
135-6 
129-131 

2.1 3o 
F H Ph 36.3 30 
F CI 78.6 30a CI 

30b F Br Br 141.2 78.6 
COCFj H 84 30c 

0.007 F CONHPh 
CONHPh 

foam 
foam 

500 (+)-33 Ph 
0.440 
0.030 

m F l-)-33 Ph 
100 - compactin 

'Analytical rcsuiu are within ±0.4% of theoretical values except where otherwise noted. *CoA reducuuc inhibition (COR) screen; a 
measure of the direct' convenion of DX-P*C)HMG-CoA to mevalonic acid. Asuys of each inhibitor were performed at four concentratiom 
in triplicate. The precision for compactin w«s 37%. See ref 7 for experimenul details. 'Calculated as follows: (ICjo of campectin/ICjo of 
test compound determined simultaneously) x 100. Compactin arbtcrariiy assigned a value of 100. 

nificantly by increasing the size of the 4-substituent 
(compare 3h, 3i, end 3g with 31). Potency was also in
creased when the 3-pheny) was replaced with a 3-(2-
p>Tidy]) moiety (compound 3m). The 3-(3- and 4>pyridyl) 
isomers (3n and 3o) were equipotent to phenyl (31). In
troduction of the electron-withdrawing cyano group into 
the 4-posiiion of the 3-phenyI (3j) led to a slight reduction 
in potency. Finally, as others have reported, in the case 
of 3i essentially ail of the biological activity was contained 
in the dextrorotatory stereoisomer ((+)-33 vs 3i).eb We 
speculate that the activity found in (-)-33 (97.8% pure) 
is derived from the 2% contamination with (+)-33. 

An attempt was made to confirm these observations with 
a quantitative structure-reactivity relationship (QSAR) 
analysis. In the early stages of the development of the 
series, there was an indication that size, as parameterized 
by ME of the combined 3- and 4-substituents, as well as 
electronic-withdrawing character might be possible con* 
tributors to activity and this preliminary analysis partially 
guided further syathesis. Synthetic constraints precluded 
the preparation of an optimally designed set, however, and 
the set of compounds described in this paper did not ul
timately support the derivation of a significant Hanseh 
equation including these parameters. Furthermore, 
available parameters for electronic and lipophilic effects 
of these highly hindered functional groups are likely to be 
seriously inaccurate. Nevertheless, the trends observed 
from plots and single parameter correlations supported the 
observation that a size benefit exists, but derives mainly 
from the 4-substituent, as opposed to the 3-substituent 
Polar functionality can be tolerated in this region, although 
there is a suggestion that lipophilicity may ultimately play 

Alternatively, relatively pure (+)- and (-)-33 could be 
obtained by preparation of the corresponding diastereo-
meric (ft)-or-methylbenzylamides, separation by prepara
tive HPLC, hydrolysis, and reiactonization.6b This process 
afforded 9-1.6% pure (+)-33 * +25.5°. 0.51% in 
CHCI3) and 97.8% pure (-)-33 (Iff)sD * 
CHClj). 
Biological Results and Discussion 

The compounds listed in Table 111 were all hydrolyzed 
to the corresponding dihydroxy acid sodium salts and 
evaluated for their ability to inhibit a partially purified 
preparation of rat liver HMG-CoA reductase.3 Two con
clusions were readily apparent. The first was the confir
mation of the 5-isopropyl as the preferred substituent 
(compare 3c with 3a and 3b). The second was the sig
nificant increase in in vitro potency found with the in
troduction of certain lipophilic electron-withdrawing 
groups into the 3 and 4 positions of the pyrrole ring (e.g., 
CI or Br, compare 1 with 30a and 30b), such that, these 
compounds displayed potency equivalent to compactin. 
This effect did not hold for the esters or ketones (C02Me. 
COjEt, COCFs, compounds 3d, 3e, 30c), except when 
combined with a phenyl (compounds 3f, 3h, and 3i). There 
also appeared to be tr positional effect, since the 3-carb-
ethoxy-4-phenyl analogue (3f) was 4 times more potent 
than the 3-phenyM-carbethoxy analogue (3g). In vitro 
activity for the 3-phenyl analogues were improved sig-

-24.8°, 0.51% in 

(17) A similar aequence was employed by Lynch et al~ Lynch. J. 
E.; Volante. R. P.; Wattley, R. V.; Shinkai, I. TelraAedron 
Lett. 1987. W85-8. 
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the dominant role among the simple parameterized.effects, 
since Pi^ has one of the best single parameter correlations 
with activity (r - 0.46). Clearly, other factors not readily 
parameterized have equal or larger influence on relative 
activity in this series. The activity of polar-substituted 
analogues is enhanced when the polar group is "insulated" 
from the enzyme as in 3ni vs 3n and 3o. Similarly, the 
better activity of 3f over 3g may derive from the better 
shielding of the polar ester group in the former compound 
by the flanking phenyl groups as opposed to a phenyl and 
isopropyl group in the latter. The activity of the halo-
genated analogues 30a and 30b is better accommodated 
by a iipophilicity effect, rather that a size or dispersion 
effect reflected in MR. Other QSAR analyses of synthetic . 
HMG-CoA reductase inhibitors have reached similar 
conclusions about structural variations in this region of 
related molecules.18,19 

In conclusion, although it is still roost critical in this type 
to have the optimal substituents flanking the dihydroxy-
glutarate side chain, i.e., 4-fluorophenyl and isopropyl,7 this 
work shows that further modulation and improvement in 
potency at inhibiting HMG-CoA reductase may be ob
tained with a variety of additional substituents capable 
of interacting with an apparently fairly spacious hydro
phobic region distal from the side-chain location. The 
importance of this interaction is further supported by the 
potent inhibition evidenced by other inhibitors which 
possess substituents in this region.1 Preparation of the 
optically pure A,A-isomer <(+)-33) of the most potent 
compound in this series (3i) resulted in a compound which 
was 5 times more potent than the fungal metabolite com-
pactin in vitro. Further in vivo studies with (+)-33 will 
be described in subsequent papers from this laboratory. 

Experimental Section 
Unless otherwise noted, materials were obtained from com

mercial suppliers and were used without further purification. THF 
was distilled from sodium and benzophenone. All organic extracts 
were dried over MgS04 except when otherwise noted. Melting 
points were determined on a Thomas Hoover melting point ap
paratus and are uncorrected. Infrared spectra were determined 
on a Nicolet MX-1 FT-IR spectrophotometer. NMR spectra were 
determined on either a Varian EM-390 spectrometer, or a Varian 
XL-200 or Bmker 250 MHz instrument. Chemical shifts are 
expressed as parts per million downfield from internal tetra-
methylsilane. Elemental analyses for carbon, hydrogen, and 
nitrogen were determined on a Perkin-Elmer Model 240C ele
mental analyzer and are within 0.4% of theory unless noted 
otherwise. Optical rotations were determined with use of a 
Perkin-Elmer 241 polarimeter. Routine HPLC analyses were 
performed with use of a Varian 5500 unit equipped with a Reodyne 
7126 loop injector, a Dupont variable wavelength detector, and 
an octadecylsilane {Alltech CIS 600RP, CHJCN-HJO eluant. 60:40, 
v/v) or silica gel column (Beckman Altex Ultrasphere 5 jim) 
interfaced to Varian 402 data system for computation of peak 
areas. Chiral HPLC analyses were performed with use of a 
Chiracel of 10-wm column (Diacel Chem. Ind., LTD). 

Method A. Ethyl 3-[2>(l^*Dioxolan-2-yl)ethyl]ainino-2-
pcDtenoate (4b). A solution of methyl propionylacetate (12.55 
mL. 100 mrool), 2•(2•aRunoethyl)•13*dsoxolBne, (12£ g, 105 mmol) 
and one drop of glacial acetic acid was stirred and heated :.n 
refluxing toluene (200 mL) for 2 h with azeotropic removal of . 
water. The cooled solution was concentrated to provide 24 g of 
pure 4b. which was used «dthout further purification. 

Ethyl 2-Ethyl-l-[2-(l,3-dioxoian-2-yl)ethyl]-4f5-diphenyl-
lH-pyrrole-3-carboxyiate (6b). A mixture of benzoin (4.25 g, 
20 mmol). 4b (5.44 g, 22 mmol), and ZnCl] (6 g, 44 mmol) in 50 

mL of absolute ethanol was stirred and heated at reflux for 4S 
h. The cooled solution was diluted with ether (500 mL). washed 
with water (50 mL), 2 M HC1 (2 x 50 mL). saturated aqueous 
bicarbonate (50 mL), and brine (50 mL), and dried.. Flash 
chromatography (silica gel, 10:1 v/v hexane-ethvl acetate) pro
vided 3 g (36%) of 6b: 90-MHz NMR (CDC13) 6 0.98 (t. 3 H. J 
- 7 Hz). 1.34 (t. 3 H. J = 7 Hz). 1.85 (ro, 2 H). 3.08 (q. 2 H, J 
« 7 Hz). 3.7-4.1 (m. 8 H), 4.60 (t, 1 H, J = 4 Hz), 7.1 (s, 5 H), 
7.22 (s. 5 H) ppm. 

Ethyl .2*Ethyl-l-{l-(3-oxopropyl)]-4,5-diphenyMJif-
pyrrole-3-carboxylate (7b). A solution of 6b (2.4 g, 5.7 mmol) 
in 100 mL of absolute ethanol containing 1 drop of concentrated 
HC1 was stirred and heated at reflux for 24 h. The cooled solution 
was concentrated and dissolved in 125 mL of 4:1 acetone-water, 
and 1 g of p-TSA-HsO was added. The resulting solution was 
stirred and heated at reflux for 24 h. The cooled solution was 
concentrated and partitioned between ether and water. The ether 
layer was then washed with saturated aqueous bicarbonate and 
brine and dried. Filtration and concentration afforded 1.9 g of 
7b (8S7o): 90-MHz NMR (CDClj) 11.0 (t, 3 H, J - 7 Hz). 1.28 
(t. 3 H. J = 7 Hz). 2.58 (m. 2 H), 3.10 (q 2 H. J = 7 Hz), 4.05 (q, 
2 H.J = 7 Hz), 4.2 (m. 2 H). 7.05 (s, 5 H), 7.1-7.4 (m, 5 H), 9.50 
(s. 1 H) ppm. 

Ethyl 3-([2-(l,3-D>oxolaD-2-yl)cthyl}aiaiDo]-4-raethyl-2-
peotanoate (4c). A solution of ethyl isobutyrylacetate (6 g, 42 
mmol) and 2-(2-aminoethyl)-l,3-dioxolane (5.4 g, 46.7 mmol) in 
toluene (50 mL) containing 2 drops of glacial acetic acid was stirred 
and heated at reflux with azeotropic removal of water for 2 h. 
Concentration provided crude 4c which was used without further 
purification. 

Ethyl l-(2-(l,3>Dioxo]an-2-yl)cthyl]-2-(t-methyiethyl)-
4.5*diphenyl-lH-pyrrole-3*carboxylate (6c). A mixture of 4c 
(17 g, 80 mmol), benzoin acetate (75 mmol. 19 g), and ZnCl] (20 
g, 147 mmol) in 100 mL of ethanol was stirred and heated at reflux 
for 2 days. The mixture was cooled to room temperature, poured 
into ether (1 L). washed with water (200 mL), 2 M HCI (100 mL), 
H;0 (100 mL). and brine, and dried. Flash chromatography (silica 
gel. 10:1 v/v hexane-ethyl acetate) provided 1.2 g of 6c: 90-MHz 
NMR (CDCIj) 5 0.90 (t, 3 H.J = 7 Hz); 1.45 (d, 6 H. J = 7 Hz). 
1.90 <m. 2 H). 3.45 (septet, 1 H. J = 7 Hz), 3.8-4.1 (m, 8 H), 4.60 
(t, 1 H. J - 4 Hz), 7.0 (s. 5 H), 7.0-7.3 (m. 5 H) ppm. 

Ethyl l>(3'Oxopropyl)-5-(l-methylethylM,5-diphcDyMJJ-
pyrroie-3-carboxylate (7c). A solution of 6c (1.3 g. 3 mmol) 
and p>TSA-H30 (0.6 g, 3 mmol) in 50 mL of 4:1 acetone-water 
was stirred and heated at reflux overnight. The cooled mixture 
was poured into ether (200 mL), washed with saturated aqueous 
bicarbonate (2 x 50 mL), water (50 mL), and brine (50 mL), and 
dried. Filtration and concentration provided 1.0 g (100%) of pure 
7c which was used without further purification: 90-MHz NMR 
(CDCIj) a 0.90 (t, 3 H. J * 7 Hz), 1.40 (d, 6 H. J = 7 Hz). 2.55 
(m. 2 H). 3.44 (septet, 1 H, J = 7 Hz), 3.95 (q, 2 H, J = 7 Hz). 
4.15 (m. 2 H), 7.0 (s, 5 H), 7-7.3 (m. 5 H), 9.43 (s, 1 H) ppm. 

Method B. N-[2-(l,3-Dioxolaa-2-yi)ethyl]-DL-valine, 
Methyl Ester (9). A solution of the methyl 2*bromo-3-
methylbutyrate (4.6 g, 23.6 mmol), 2-(2-ajninoethylM,3-dioxolane 
(2.9 g, 25 mmol), and triethylamine (3.5 mL, 25 mmol) in 25 mL 
of acetonitrile was stirred and heated at reflux for 20 h. The cooled 
solution was poured into ether (500 mL) and extracted with 2 M 
HCI (2 X 50 mL). The aqueous layer was made alkaline with 25% 
aqueous NaOH and extracted with ethyl acetate (2 X 100 mL). 
The combined ethyl acetate extracts were washed with brine and 
dried. Filtration and concentration provided 3 g (5$%) of 9 as 
a yellow oil: 90-MHz NMR (CDCIJ & 0.93 (d, J « 7 Hz. 6H), 1.70 
(br s. 1 H. 4NH), 1.86 (m. 2 H), 2.60 (m, 3 H), 2.94 (d, J = 6 Hz, 
1 H). 3.68 (s, 3 H), 3.85 (ra, 4 H). 4.89 (t, J = 4 Hz, 1 H) ppm. 

iV-[2-(l,3-Dioxolan-2-yl)ethyn*N-(4-nuorobenzoyl)-DL-
valine (10). To a stirred solution of 9 (3 g, 13 mmol) and tri
ethylamine (3.6 mL, 26 mmol) in 20 mL of CHjClj, cooled to 0 
eC, was added a solution of 4-fluorobenzoyl chloride (1.65 mL, 
14 mmol) in 10 mL of CHjCl]. The solution was stirred 50 min 
at 0 0C and 60 min at room temperature. It was then poured into 
ether (200 mL), washed with water (2 x 50 mL), saturated aqueous 
bicarbonate (50 mL), and brine (50 mL), and dried. Flash 
chromatography (silica gel, 1:1 v/v hexane-ethyl acetate) provided 
3 g (65%) of crude (±)-methyl N-(4»fluorobenzoyl)-N-{2-(2- ' 
ethyl).l,3.dioxolanyl)valinf: 90-MHz NMR (CDCIj) 6 0.90. (br 

t 

(18) Aggarwal. D.; Sahi. R. N.; Gupta. J. K.: Gupta. S. P. J-
PharmaeobtO'Dyn. 1988.11, 591. 

(19) Prabhakar. Y. S.; Saxena. A. K.; Doss, M. J. Drug Des. Deliv. 
1989, 4,97. . 
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d. J = 7 Hz. 6 H), 1.8-2.5 (m. 3 Hi, .5 (br id. J = 6, 8 Hz. 1 
H). 3.72 (s. 3 H). 3.80 (m, 6 H). 4.80 (m, 1 H). 6.9-7.5 (m. 4 H) 

isulting mixture was cooled to 0 "C under triethylamine. 1 
dry nitrogen. A solution of 11 mL (105 mmol) of isobutyryl . 
chloride in 50 mL of CHXlj was slowly added with stirhng. After 
addition was complete, the mixture was stirred for an additional 
1 h and then poured into 100 mL of ether. The ether solution 
was washed successively with water (25 mL), 2 M HC1 (25 mL), 
saturated aqueous bicarbonate (25 mL), and brine (25 mL), and 
dried. Filtration and evaporation of the solvents yielded 35 g of 
a>[[2'(l,3-dioxolan'2-yl)ethyl)(2>raethyH-oxoprapyl)aminbH-
fluorobenzeneacetic acid, ethyl ester. 90-MHz NMR (CDClj) & 
1.2 (m. 9 H), 1.7 (m, 2 H). 2.85 (m. 1 H). 3.35 (m, 2 H), 3.80 (m, 
4 H), 4.20 (q. 2 H, J = 7 Hz), 4.60 (t, 1 H. J » 4.5 Hz), 5.81 (s, 
1 H), 6.6-7.3 (m, 4 H) ppm. 

A solution of this ester (35 g) and 12 g (300 ramc)) of NaOH 
in 480 mL of 5:1 methanol-watfr was stirred and heated at reflux 
for 2 h. The solution was cooled to room temperature, concen
trated, and diluted with 500 mL of water. The resulting solution 
was extracted with ether. The aqueous layer was then acidified 
with ice-cold 6 M HC1 and extracted with ethyl acetate (2 X 300 

i 
ppm. 3 

A solution of this methyl ester (1 g. 2.83 mmol) and NaOH (0.4 
g, 10 mmol) in 10 mL of 4:1 methanol-water was stirred and 
heated at reflux for 3 h. The cooled solution was diluted with 
water and extracted with ether. The aqueous layer was acidifled 

' with 6 M HQ and extracted with ethyl acetate (2X). The com
bined ethyl acetate extracts were washed with brine and dried. 
Filtration and concentration provided 0.96 g (2.8 mmol) of 10 as 
a gum: 90-MHc NMR (CDClj) S 0.85 (m, 6 H), 1.8 (m, 2 H), 2.5 
(m. 1 H), 3.3-3.9 (ra, 7 H). 4.6 (a, 1 H), 6.8-7.4 (m, 4 H) ppm. 

Dimethyl l«[2-(l,3-Dioxolati-2-yl)ethyi]»2-(4-fluoro-
pheDyl)-5-(l-methyietiiyl)*i^-pyrro)e-3,4-dicarboxylate 
(Ua). Dimethyl acetylenedicarboxylate (1.3 mL, 10.6 mmol) was 
added to a solution of 10 (1.8 g, 5.28 mmol) in 10 mL of acetic 
anhydride at room temperature. Carbon dioxide evolution began 
immediately. The solution was stirred a further 2 h, concentrated 
to remove excess dimethyl acetylenedicarboxylate and solvent, 
and then Altered through silica geL This provided 2 g (89%) of 
11a as a colorless solid. Recrystallization from isopropyl ether-
hexane afforded colorless crystals: mp 143-146 ®C; IR (Kfir) 1719, 
1449,1241,1209,1178,945 cm'1; 200-MHz NMR (CDClj) 6 1.35 
(d, J - 7 Hz. 6 H), 1.80 (m. 2 H), 3.18 (septet, J - 7 Hz, 1 H), 
3.56 (s, 3 H). 3.7 to 4.0 (m, 6 H), 3.83 (s, 3 H), 4.64 (t, J = 4 Hz. 
1 H), 7-7.3 (m, 4 H) ppm. Anal. C, H, N. 

Dimethyl 2-(4-Fiuoropheoyl)-5-(l*R>ethylethyl)-l-(3-oxo-
propyl)-lH-pyrrole-3,4-dicarboxylate (12B). A solution of 11a 
(0.5 g, 1.18 mmol) and p-TSA-H30 (0.23 g, 1.2 mmol) in 12 mL 
of 5:1 acetone-water was stirred and heated at reflux for 48 h. 
The cooled solution was concentrated, diiuied with ether (200 
mL), washed with saturated aqueous bicarbonate (2 X SO mL) 
and brine (50 mL), and dried. Flash chromatography on silica 
gel (4:1 v/v hexane-ethyl acetate) provided 0.4 g (90%) of pure 
12a: 90-MHz NMR (CDClj) 6 1.35 (d, J - 7 Hz. 6 H), 2.61 (t, 
J » 7 Hz. 2 H). 3.18 (septet. J = 7 Hz, 1 H). 3.53 (s, 3 H), 3.81 
(s, 3 H). 4.03 (t, J = 7 Hz, 2 H), 6.9-7.3 (m, 4 H). 9.45 (s, 1 H) 

/ 
/ 

) 

i 

i 
} 

mL). 5 
The combined ethyl acetate extracts were washed with brine, 

dried, Hltered. and evaporated to yield 30 g of crude 15 as a gum 
which was used without further purification: 90-MHz NMR 
(CDClj) S l.ll (d, 6 H, J = 7 Hz), 1.4-1.9 (m, 2 H), 2.85 (m. 1 
H), 3.32 (m. 2 H). 3.75 (m, 4 H), 4.52 (t, 1 H, J = 4.5 Hz). 5.73 
(s, 1 H), 6.8-7.3 (m, 4 H) ppm. 

l-[2-(ll3-Dioxolan-2-yl)ethyl]-5-(4-nuoropheny])-2-(l-
mcthylethyl)-^,4-diphenyl>lH-pyrroie-3-carboxaraide (16b). 
A solution of 95 g (280 mmol) of 15 and 98 g (439 mmol) of 
;S',3*diphenylpropynamide31 in acetic anhydride (200 mL) was 
heated at 90 "C with stirring for 4 h (vigorous gas evolution). The 
mixture was then cooled to room temperature, concentrated, and 
chromaicgraphed twice on silica gel (4:1 v/v hexane-ethyl acetate) 
to separate the product (/if - 0.35,4:1 hexane-ethyl acetate) from 
the A/,3-diphenylpropynair.ide (ft, a 0.5}, Recrystallization of the 
product from isopropyl ether provided 59.5 g (119 mmol) of 16b 
as colorless crystals: mp 159-162 eC; 200-MH2 NMR (CDCI3) 
i 1.54 (d. 6 H. J = 7 Hz). 1.91 (m. 2 H), 3.60 (septet, 1 H. J = 
7 Hz). 3.7-4.1 (m, 6 H), 4.74 (t. 1 H, J « 4.3 Hz). 7.0-7.3 (m, 15 
H); IR (KBr) 3400, 1658, 1596. 1530 cm'1. Anal. C, H, N. 

5-(4-Fluorophenyl)-2-(l-methylethyl)-l-(3-oxopropyl)> 
/V,4-diphenyMJ?-pyrrole-3-carboxamide (17c). A solution 
of 59 g (118 mmol) of 160 and 0.4 mL of concentrated HC1 in 1200 
mL of absolute ethanoi was heated under reflux with stirring for 
24 h. The mixture was cooled to room temperature and con
centrated and the residue taken up in 3:1 acetone-water (1200 
mL). p-TSA-H;0 (5 g) was added. This mixture was heated 
under reflux with stirring for 2 days, cooled to room temperature, 
and partitioned between ether (1000 mL) and brine (200 mL). 
The organic layer was separated, washed successively with sat
urated aqueous bicarbonate (2 X 200 mL) and brine (100 mL), 
dried. Filtered, and concentrated. The resulting oil was dissolved 
in the minimum amount of hot isopropyl ether, and the crystals 
which formed upon cooling were collected by'filtration to yield 
36.8 g (81 mmol) of 17c, mp 164-5 0C. A further crop of 9.8 g 
was obtained from the mother liquor: 200-MHz NMR (CDCI3) 
6 1.52 (d. 6 H. J = 7 Hz). 2.68 (br t, 2 H. J = 4 Hz). 3.63 (septet, 
1 H, J » 7 Hz), 4.27 (br t, 2 H. J « 4 Hz), 6.86 (br s, 1 H). 7.0-7.2 
(m, 14 H). 9.60 (s. 1 H); IR (KBr) 3400, 2966,1729,1673,1596, 
1511 cm*1. Anal. C, H, N. 

Methyl- 7-{2-(4-Fluorophenyl)-5-(l-niethylethyI)-3-
phenyl-4-[{phenylaniino)carbonyl]-l JJ-pyrrol-l-yl]-3-
hydroxyo-oxo-l-heptanoate. A solution of methyl acetoaceiate 
(26.4 mL. 243 mmol) in 250'mL of anhydrous THF was added 
dropwise to a stirred suspension of hexane-washed sodium hydride 
(6.4 g. 267 mmol) in 200 mL of THF at 0 CC. When gas evolution 
was complete, 97.2 mL of a 2.5 M solution of n-butyllithium in 
hexanes was added dropwise over 1 h. ' 

The resulting solution was stirred for 30 min at 0 ®C and cooled 
to -78 eCl and a solution of 36.8 g (81 mmol) of 17c in 100 mL 
of THF was added over a period of 30 min. The resulting solution 
was stirred for 30 min at -78 •C, then warmed to 0 9C, and held 
for an additional 1 h. .. 

1 

ppm. 
Ethyl l-[2-(l,3-Dtoxolan'2-yI)ethyl}-2-(4-nuorophenyi)-

5-()-methylethyl)-4-phenyl-lff-pyrrole-3-carboxylate (11c). 
A mixture of 10 (3.0 g, 8.8 mmol), acetic anhydride (15 mL), and 
ethyl phenylpropiolate (3.0 g, 17.6 mmol) was stirred at 110 0C 
for 5 h. The solution was then cooled and the excess acetic 
anhydride removed under vacuum. The residual dark oil was 
purified by. flash chromatography on silica gel (4:1 v/v ethyl 
acetate-hexane). The product solidified on standing and was 
recrystallized from ether-hexane. The first crop gave 12 g (30%) 
of pure 11c: 90-MHz NMR (CDClj) 6 0.65 (t, 3 H. J * 7 Hz). 
1.10 (d. 6 H. J = 7 Hz), 1.7-2.0 (m. 2 H). 3.00 (septet. 1 H, J = 
7 Hz), 3.6-4.0 (m. 8 H). 4.60 (t. 1 H.J = 4 Hz). 6.9-7.4 (m. 9 H) 
ppm. 

Method C. Ethyl a-[[2-(l,3-Dioxolan-2-yl)ethyl]aRiino}-
. 4-fluorobenzeneacetate (14). A solution of 26 g (220 mmol) 

of 2-(2-aminoeth>-l)-l,3-dioxolane in 50 mL of acetonitrile was 
added at room temperature with stirring to a solution of 52 g (200 
mmol) of ethyl mbromo^-fluorobenzeneacetate* and 42 mL (300 
mmol) of triethylamine in 350 mL of acetonitrile. The resulting 
mixture was stirred at room temperature overnight and then 
poured into ether (500 mL). The suspension which resulted was 
washed with water (300 mL) and 2 M HC1 (2 X 300 mL). The 
combined acidic extracts were made alkaline with 25 7e aqueous 
NaOH and extracted with ethyl acetate (2 X 500 mL). The ethyl 
acetate extracts were combined, washed successively with water 
and brine, and dried. Filtration and concentration yielded 49.5 
g (82.5%) of 14 as an oil: 90-MHz NMR (CDClj) S 1.18 (t. 3 H. 
J - 7 Hz), 1.85 (m. 2 H), 2.20 (br s, 1 H), 2.6 (m. 2 H). 3.85 im, 
4 H). 4.1 (q, 2 H, J = 7 Hz). 4.22 (s, 1 H), 4.83 (t. 1 H, J » 4.5' 
Hz), 6.8-7.3 (m. 4 H) ppm. 

a*U2-(!;3-DioxolBn-2?yl)ethyl]{2-methyl-l-oxopropyl)-
aaioo]-4-fluorobenzeneacetic Acid (15). 14 (30 g. 100 mmol) 
was dissolved in 200 mL of CH^Clj with 28.6 mL (205 mmol) of 

(20) Epstein, J. W.; Brabtnder, H. J.; Fanshawe. W. J.; Hofmann. 
C. M.: McKenzie. T. C.; Safir. S. R.: Osterberg, A. C.: Cosulich, 
D. B.: Lovell. F, M. J. Med. Chem. 1981.24. 481-90. (21) Cabre. J.: Palomo. A. L. Synthesit 1984. 413-7. 
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The mixture was then acidified by the dropwise addition of 
300 mL of iet-cold 3 M HC1. diluted with ether, washed with water 
and brine, dried, filtered, and evaporated. Flash chromatography 
on silica gel (3:1 v/v hexane-ethyl acetate) yielded 37.9 g of methyl 
?.[2-(4-fluorophenyl)-5-{l-methylethyl)-3-phenyM-{{phenyl-
amino)carbonyl]-lH-pyrrol-l-ylJ-5-hydroxy-3-oxo-l-heptanoate: 
90-MH2 NMR (CDCl}) i 1.50 (d, 6 H, J - 7 Hz), 1.8 (m. 2 H), 
2.45 <d, 2 H, J = 7 Hz), 2.8 (br.s, 1 H), 3.33 <s, 2 H), 3.5 (m, 1 
H), 3.67 (s, 3 H). 3.8-4.0 (m, 2 H), 6.&-7.3 (m. 14 H) ppm. 

(±)-trazis-5-(4-Fluorophenyl)-2-(l-methylethyl)-N,4-di-
phenyl-l-[2-(tetrahydr(h4-hydroxy-6-oxo-2H-pyran-6-yl)-
ethyl]-lH-pyrrole-3'Cflrboxainide (31). Air (60 mL) was 
bubbled via a syringe through a solution of methyl 7-[2-(4-
fluorophenyl).5-0-niethylethyl).3-phenyl-4-[(pheTiylaniino)-
carbonyl)-lJfip>TroUl-yl}*5-hydroxy-3-oxo-l-heptanoate (48 g, 
84 mmol) and 92.5 mL of a 1 M THF solution of tributylborane 
in 100 mL of anhydrous THF. The mixture was stirred overnight 
at room temperature and then cooled to -78 0C. Sodium boro-
hydride (3.85 g. 102 mmol) was added to the cooled mixture in 
one portion. The vigorously stirred suspension was allowed to 
warm slowly to 0 "C over 3 h (vigorous gas evolution ensued). 

The dry ice-acetone bath cooling the reaction vessel was re
placed by an ice bath and 18.3 mL of glacial acetic acid was added 
dropwise, followed by 204 mL of 3 N NaOH and 30.5 mL of 30% 
aqueous H2O3. 

The mixture was vigorously stirred and allowed to warm to 
room temperature overnight. The mixture was partitioned be* 
tween ether and water. The aqueous layer was separated, acidified, 
and extracted with ethyl acetate (2x). 

The ethyl acetate extracts were washed with brine, dried, and 
evaporated to yield crude {As,R*)<3l5'dihydroxy<7*{(4'fluoro» 
pheny!)-5-(l'methylethyl)-3-phenyM*[(phenylamino)' 
carbonyl)-lH-p>TTol-l-yl]-l-heptanoicacid which was used without 
further purification. 

The crude acid was taken up in toluene and heated at reflux 
for 6 h with azeotropic removal of water. Chromatography (silica 
gel, 1:1 v/v hexane-ethyl acetate) provided 30 g of 31 as a foamy 
solid, mp 90-97 'C. 

This material was found by HPLC analysis to be a 9:1 mixture 
cis and trans isomers. Recrvstallization from toluene-ethyl acetate 
yielded essentially pure trans 3i: mp 148-9 0C; 200-MHz NMR 
(CDClj) 6 1.52 (m. 6 H). 1.6-2.0 (m. 4 H). 2.48 (br s, 1 H), 2.51 
(m. 2 H), 3.55 (septet, 1 H. J = 7 Hz). 4.0-4.2 (m. 2 H). 4.29 (m. 
1 H). 4.52 (m. 1 H). 6.90 (br s. 1 H). 7.0-7.3 (m. 14 H) ppm; IR 
(KBr) 3400. 1734. 1654, 1597. 1511 cm"1. Anal. C, H. N. 

Phenylraethyl l-I2-(1.3-Dioxolan-2-yl)eth>i)-5-(4-nuoro-
p heDyl)-2.(t-met hylethyl).4*phenyl-lH.pyrrole-3-
carboxyUte (lGa). A solution of 15(10 g, 29 mmol) and benzyl 
phenylpropiolate (7.7 g, 44 mmol) was stirred and heated in 30 
mL of acetic anhydride at 90 *C for 6 h. After cooling to room 
temperature, the solution was concentrated, diluted with ether, 
washed with water, saturated aqueous bicarbonate, and brine, 
and dried. Flash chromatography on silica gel (10:1 v/v hex
ane-ethyl acetate) provided 5.9 g (4574) of crude 16a. Recrys-
tallization from isopropyt ether provided 4.8 g of colorless 16a: 
mp 158-9 •C-, IR (KBr) 1683 cm*1; 200-MHz NMR (CDClj) 6 0.93 
(t, 3 H. J = 7 Hz). 1.48 (d, 6 H, J - 7 Hz), 1.93 (m, 2 H), 3.50 
(septet. 1 H.J = 7 Hz), 3.7-4.1 (m, 8 H), 4.71 (t, 1 H, J = 4.4 Hz), 
6.95-7.2 (m, 9 H) ppm. Anal. C, H, N. 

Method D. l-[2-{l,3-Dioxolan-2*yl)ethyl)-2-(4-nuoro-
phenyl)-3,4-diRiethyl-5-(l-methy]ethyl)-lH-pyrrole (18). A 
solution of 1 la (1.0 g, 2.37 mmol) in 5 mL of CHjClj was added 
dropwise to a stirred suspension of lithium aluminum hydride 
(0.3 g, 7.4 mmol) in 20 mL of ether at room temperature. When 
addition was complete, the mixture was heated to reflux for o0 
min, cooled to room temperature, and quenched by dropwise * 
addition of water (0.3 mL), 257« aqueous NaOH (0.2 mL), and 
water (0.9 mL). After stirring vigorously for 30 min, the mixture 
was filtered and washed well with CHjClj. The nitrated was dried, 
filtered, and concentrated, providing 0.78 g (90%) of pure diol. 

Trifluoroacetic acid (5.2 mL. 67 mmol) was added to a stirred 
solution of the diol (1.23 g, 3.4 mmol) and triethylsilane (1.2 mL, 
7.5 mmol) in 10 mL of CHjClz cooled to 0 0C under dp* nitrogen. 
The solution was stirred for 2 h at 0 "C before warming to room 
temperature for 1 h. It was tben poured into 300 mL of 50:50 
ether-hexane and washed with saturated aqueous bicarbonate 

(3 X 50 mL) and brini. \oQ mL), and dried. Flash chromatography 
on silica gel (10:1 v/v hexane-«thyl acetate) provided 0.80 g (717«) 
of 18 as an oil: 90-MHz NMR (CDC1,) i 1.32 (d, 6 H, J » 7 Hz). 
1.7-1.9 (m, 2 H), 1.86 (s. 3 H). 2.07 (s. 3 H), 3.10 (septet. 1 H. J 
= 7 Hz), 3.7-4.0 (m, 6 H), 4.58 (t, 1 H, J • 4 Hz). 6.9-7.3 (m, 4 • 
H) ppm. 

Method E. Methyl 4-Methyl-3-oxo-2*(phenyl-
methylene)pentanoate (21a). A mixture of methyl iso-
butyrylacetate (144 g, 1 mol), benzaldebyde (116 g, 1.1 mol), 
piperidine (4 mD. and HOAc (12 mL) in 200 mL of toluene was 
stirred and heated at reflux with azeotropic removal of water for 
3 h. The solution was cooled, pOured into ether (1 L), washed 
with 1 M HC1 (200 mL), saturated aqueous bicarbonate (200 mL), 
and brine, and dried. Concentration and distillation (bp 127-130 
"C/l mmHg) provided 186.6 g (80%) of 21a as a mixture of 
diastereomers (isomer 1, major ~70%): 90-MHz NMR (CDClj) 
10.98 (d. 6 H, J = 7 Hz). 2.58 (septet. 1 H, J = 7 Hz). 3.70 (s, 
3 H). 7.28 (s. 5 H). 7.68 (s, 1 H) ppm. Isomer 2: 90-MHz NMR 
(CDC1,) i 1.14 (d. 6 H, J = 7 Hz), 3.14 (septet, 1 H, J » 7 Hz), 
3.70 (s, 3 H), 7.80 (s. 5 H), 7.48 (s, 1 H) ppm. 

l-(4-Fluoropheny))-5-methyl-2-phenyl-l,4'hexeQedione 
(22a). To a solution of 21a (376 g, 2.62 mo)), 4-fluorobenzaldehyde 
(201 g, 1.62 mol), and EtjN (159 mL) in a 3-L three-neck 
round-bottom flask with an air-driven stirrer was added 2-(2-
hydroxyethyl)-3-methyl-4-benzylthiazolium chloride (65.5 g, 243 
mmol). The mixture was stirred and heated at 70 "C for 24 h. 
After cooling to room temperature, the mixture was diluted with 
ether (3 L). washed with water, dilute HC1, saturated aqueous 
bicarbonate, and brine, and dried. The crude oil which remained 
after filtration ana concentration was dissolved in THF (1500 mL) 
and added to a solution of NaOH (130 g) in 750 mL of water. The 
mixture was vigorously stirred overnight, acidified (pH 5) with 
6 N HC1, and extracted with ether. The ether layer was washed 
several times with 3 N NaOH and water (to remove a low Rf, base 
soluble material) end brine and dried. The crude material was 
filtered through silica gel (100 g) and concentrated. It was then 
Kugelrohr distilled in two portions to afford 314 g (66%) of 22a: 
bp 145 •C (0.3 mmHg) IR (film) 1711,1684,1600 cm"1; 200-MHz 
NMR (CDClj) 6 1.08 (d. 3 H, J = 7 Hz). 1.13 (d, 3 H, J = 7 Hz). 
2.65 (septet, 1 H. J = 7 Hz), 2.77 (dd, 1 H, J = 18, 4 Hz). 3.63 
(dd. 1 H. J » 18,10 Hz), 5.07 (dd. 1 H, J « 10,4 Hz). 7.10 (m. 
2 H), 7.27 (m, 5 H), 7.98 (m. 2 H) ppm. 

l-(3,3-Diethoxypropyl)-2-(4-nuorophenyI)-5-(l-methyl-
ethyl)-3-phenyi-l/f-pyrroie (23e). To a solution of 22a (230 
g, 0.77 mol) in 1 L of toluene was added S.S-diethoxy-l-axoino-
propane19 (176 g, 1.2 mol) at room temperature. The mixture 
solidified, but dissolution occurred on adding p-TSA-HjO and 
heating to reflux (Dean-Stark) for 24 h. To the cooled solution 
was added 100 mL of absolute ethanol and the mixture concen
trated and filtered through silica gel. The residue on concentration 
was dissolved in the minimum amount of isopropyl ether and 
allowed to crystallize. A first crop of 89 g (mp 84-7 eC) was 
isolated. A further 145 g were isolated as an oil: IR (KBr) 2973, 
1603,1511 cm*1; 200-MHz NMR (CDClj) 61.11 (t, 3 H, J * 7 Hz). 
1.35 (d, 6 H, J » 7 Hz), 1.75 (m, 2 H), 3.04 (septet. 1 H. J - 7 
Hz). 3.2-3.6 (m, 4 H), 3.91 (m, 2 H), 4.27 (t, 1 H. J = 4.4 Hz), 6.20 
(s. 1 H), 7.0-7.4 (m, 9 H) ppm. Anal. C, H, N. 

Methyl 3-(4-Fluoropheny))-3*oxopropaooate. To a sus
pension of dimethyl carbonate (195 g, 2.17 mmol) and hexane-
washed NaH (72g, 3.0 mol) in dry THF (600 mL) at 60 *C was 
added 164 g (1.2 mol) of p-fluoroacetophenone dropwise. The 
reaction was maintained at gentle reflux by adjusting the tem
perature and addition rate (exothermic). After the addition was 
complete, the reaction was heated at reflux for 4 h, .then cooled 
to room temperature. ' 

The reaction was poured carefully into ice cold acetic acid (183 
mL, 3.2 mol) and water (400 mL). The product was extracted 
with ether (2x), and the combined ether layers were washed with 
saturated aqueous bicarbonate, brine and dried. Distillation 
provided 204 g (96%) of desired product (bp 91 °C/0.5 mmHg): 
90-MHz NMR (CDClj) 6 3.65 (s. 3 H), 3.92 (s, 2 H). 6.82-7.20 (m, 
2 H), 7.57-8.01 (m. 2 H). 12.45 (singlet, 1 H) ppm. 

Methyl 3-(4-FJuoropheay])-3-oxo-2-Cphesy}methyJene)-
propaooate (26). A mixture of methyl, 3-(4-fluorophenyl)-3-
oxopropionate (100 g, 510 mmol), benzaldehyde (59.5 g, 561 mmol). 
piperidine (2 mL), and acetic acid (6 mL) in toluene (100 mL) 
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The residue whk. .-mained after filtration and concentration 
was flash chromatographed on silica gel (2:1 v/v hexane-ethyl 
acetate). This provided 0.50 g (35%) of 30a as a colorless solid. 
Recrvstailization from ether-hezane provided colorless crystals: 

129-131 0C; IR (KBr) f 3550. 2990,1711,1518,1225.1160. 
1055.851,616 cm'1: MO-MHt NMR (CDCla) 6 1.44 (d, J = 7 Hz, 
6 H), 1.8 (m, 4 H), 2.12 (d, J • 3 Hz, 1 H, OH). 2.55 (m, 2 H). 
3.10 (m, 1 H), 4.0 (m, 2 H), 4.30 (m, 1 H), 4.45 (m. 1 H), 7.0-7.4 
(m, 4 H) ppm. Anal. C. H, N. 

(2i?)*<raiis-6-[2-l2*(4-Fluorophenyl)-5-(l*methylethyl)-
3-(trifluoroacetyl)-lH-pyrrol-l-yl]ethylJtetrahydro.4« 
hydroxy-2H-pyran-2-one (30c). Trinuoroacetic anhydride (0.17 
inL, 1.2 nunol) was added dropwise to a stirred solution of 29 (0.50 
g. 1.09 mmol) in 2 mL of DMF^cooled to 0 0C under nitrogen. 
The light yellow solution was stirred for I h at 0 eC, diluted with 
150 mL of 50:50 ether-hexane, washed with saturated aqueous 
bicarbonate (3 x 50 mL), and brine, and dried. Filtration and 
concentration provided a single product which was dissolved in 
5 mL of anhydrous THF and stirred overnight at room tem
perature with 4 equiv of glacial acetic add and 3 equiv of n-Bu^NF. 
The mixture was then diluted with ether, washed with 2 M HC1 
and brine, and dried. Flash chromatography on silica gel (2:1 v/v 
hexane-ethyl acetate) provided 0.25 g of 30c as an oil: IR (KBr) 
3450.1687,1609 cm"1; 200-MHz NMR (CDCla) 6 1.31 (d. 8 H. J 
= 7 Hz), 1.4-2.0 (m, 5 H), 2.6 (m, 2 H), 3.00 (septet, 1 H. J « 7 
Hz). 3.9-4.1 (m. 2 H), 4.33 (m, 1 H). 4.49 (m. 1 H). 6.48 (q, 1 H, 
J - 2.1 Hz), 7.0-7.4 (m. 4 H) ppm. Anal. C, H, N. 

{5-(i?*,5,)]*5-[2-(4-Fluorophenyl)-5-(l-inethylethyI).3-
phenyM.[(phenylamino)carbonyl]-l H-pyrrol- l-yl]-3-
hydroxy-l'pentanoic Acid, 2<Hydroxy*l,2,2-triphcnylethyl 
Ester (31). n-Butyllithium in hexane <2&5 mL, 2.2 M) was added 
dropwise with stirring to diisopropylamine (92 mL) in THF (300 
mL) at -50 to -60 SC in a 1000-mL one-neck flask via a dropping 
funnel under nitrogen. Ths yellow solution was allowed to warm 
to approximately -20 "C, then cannulated into a suspension of 
99 g of {S)-{+)-2-acetoxy<1.1.2-tripheny]ethanolls in 500 mL of 
anhydrous THF at -70 °C. When addition was complete, the 
reaction mixture was allowed to warm to -10 0C over a period 
of 2 h. Meanwhile, a suspension of 0.63 mol of MgBr] was pre
pared by addition of 564 mL (0.63 mol) of bromine dropwise into 
a suspension of 15.3 g of magnesium (0.63 mol) in 500 mL of THF 
in a 3-L flask equipped with reflux condenser and mechanical 
stirrer. The MgBr] suspension was cooled to -78 aC and the 
enolate solution cannulated into the suspension over 30 min. 
Stirring was continued for 1 h at-73 eC. 17c (150 g) in 800 mL 
of THF was then added dropwise over 30 min. The solution was 
stirred for 1.5 at -78 "C and then quenched with 200 mL of glacial 
acetic acid at -78 flC. After warming to 0 6C, 500 mL of water 
were added and the mixture concentrated in vacuo at 40-50 *C. 
1:1 ethyl acetate-heptane (500 mL) was added to the yellow slurry, 
which was then filtered. The filtrate was washed extensively with 
0.5 N HC1, then several times with water, and Anally with cold 
(-20 "C) ethyl acetate-heptane (3:1). The light brown crystalline 
product was dried in vacuo at 40 CC, affording 194 g of crude aldol 
product. Recrystallization from ethyl acetate at -10 eC yielded 
100 g of 31 (mp 229-230 0C) which analyzed as a 97.4:2.2 mixture 
of the A,£-:5.S-isomers by HPLC: IR (KBr) 3400, 2961,1716, 
1663,1595,1511.701 cm"1; 200-MHz NMR (CDCl,) 5 1.44 (d, 6 
H. J = 7 Hz), 1.5 (m, 2 H), 2.12 (m, 2 H), 2.39 (br s, 1 H) 3.40 
(septet, 1 H, J = 7 Hz), 3.62 (m, 1 H), 3.81 (m, 1 H), 4.07 (m, 1 
H). 6.63 (s, 1 H). 6.8-7.5 (m, 29 H) ppm. Anal. C, H, N. 

Methyl (J?)-(+)-5-[2-(4-FluorophenyI)-5-(l-raethyl* 
ethyl)-3-pheQyi-4-[(phenylamino)carbonyl]-lH-pyrrol-l-
yl]-3-hydroxy-l-pentaQoate. To a suspension of 162 g (0.206 
M) of the triphenylethanediol ester prepared above in 800 mL 
methanol-THF (5:3) cooled to 0 #C was added 11.7 g of sodium 
methoxide. The mixture was stirred until dissolution occurred 
and then put in the freezer overnight The reaction mixture was 
then allowed to warm to room temperature, quenched with 15 
mL of glacial acetic acid and concentrated in vacuo at 40 aC to 
obtain an oil, which was partitioned between water (500 mL) and 
ethyl acetate (2 * 300 mL). The combined organic extracts were 
washed with saturated aqueous bicarbonate and brine, dried, and 
filtered and the solvent evaporated. The residue was chroma
tographed on silica gel (1:4 v/v, ethyl acetate-heptane) to yield 
109 g of the methyl ester as a colorless oil which solidified on 
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was stirred and heated at reflux with ^.eotropic removal of water 
for 4 h. The solution was cooled and filtered through silica gel 
(600 g) with toluene as eluant. Concentration afforded 127.2 g 
(88%) of 26 as a mixture of £• and Z-isomers: 90-MHz NMR 
(CDCla) 6 2.22 (s. 3 H, isomer 1), 3.62 (s. 3 H, isomer 2), 6.80-8.11 
(m, 10 H) ppm. 

I-(4*Fluorophenyl).3-phenyl*5-methylhexaoe-l,4*dione 
(27). A mixture of 26 (130 g, 454 mmol). isobutyraldehyde (41 
mL, 454 mmol), EtjN (33 mL). and 2-(2-hydroxyethyl)-3-
methyM-benzylthiazolium chloride (24 g, 91 mmol) was stirred 
and heated at 70 *C for 18 h. Additional isobutyraldehyde (6 g) 
was added and stirring continued for a further 6 h. After cooling 
to room temperature, the mixture was diluted with ether, washed 
with 2 M HC1 (2X), saturated aqueous bicarbonate, and brine, 
and dried. The crude product was used without further purifi
cation. . 

To a solution of the crude diketo ester (31 g. 86.9 mmol) in 5:1 
THF-HjO (500 mL) was added NaOH (8 g, 200 mmol) in one 
portion. A small amount of methanol was added to ensure ho
mogeneity. The reaction was stirred overnight at room tem
perature. The solvent was removed on the rotary evaporator, and 
the residue was dissolved in ether. This was then washed with 
2 M HC1 and brine and dried. Purification by flash chroma
tography (9:1 v/v ethyl acetate-hexane) gave 9.0 g (35%) of 27 
as an oil: 90-MHz NMR (CDCl,) i 0.8 (d, 3 H, J » 7 Hz). 1.2 
(d. 3 H. J = 7 Hz). 2.4-3.0 (m. I H), 3.6-4.0 (m, 1 H). 4.4-4.55 
<m. i H), 6.8-7.3 (m, 7 H), 7.7-7.9 (m, 2 H) ppm. 

5-(4-Fluorophenyl)-2-(l-methylethyl)-3-phenyI-lJf-
pyrrole* 1-propanal (28), To a solution of 17 (9.0 g, 30.2 mmol) 
and 3.3-diethoxy-l-Bminopropane (6.6 g, 45.3 mmol) in toluene 
(150 mL) was added a catalytic amount of p-TSA-HjO. The 
resulting mixture was heated to reflux with azeotropic removal 
of water (Dean-Stark) overnight 

The solution was cooled and concentrated, and the residue was 
purified by flash chromatography on silica gel (10:1 v/v ethyl 
acetate-hexane). This provided 2.4 g (19%) of the pyrrole acetal 
as an oil and 7.1 g of recovered 27. The pyrrole acetal was taken 
up in 5:1 acetone-water. Camphorsulfonic acid (0.2 g) was added 
and the solution refluxed for 18 h. The cooled solution was 
concentrated, diluted with ether, washed with water, bicarbonate, 
and brine, and dried. Flash chromatography on silica gel (9:1 v/v 
hexane-ethyl acetate) afforded 1.9 g of 28 as an oil: 90-MHz NMR 
(CDCI3) 5 1.3 (d. 6 H. J = 7 Hz), 2.56 (m, 2 H), 3.22 (septet. 1 
H. J = 7 Hz). 4.37 (m. 2 H). 6.1 (s, 1 H), 6.9-7.5 (m. 9 H). 9.5 (s. 
1 H) ppm. 

(2A)-rrao5-4-[[(l,l-Dimethylethyl)silyi]oxy]-6-[2-[2-(4-
fluorophenyl)*5-(l-raethylethyl)-lH-pyrrol-l-yl]ethyl]-
tetrBhydro-2H-pyran*2-one (29). To a solution of 1 (0.52 g, 
I.5 mmol) and tert-butyldimethylchlorosilane (0.27 g. 1.8 mmol) 
in 5 mL of dry DMF was added imidazole (0.31 g, 4.5 mmol) in 
one portion. The solution was stirred overnight at room tem
perature before partitioning between hexane (100 mL) and water 
(50 mL). The aqueous layer was extracted with two 50*mL 
portions of hexane. The combined hexane extracts were washed 
with water (2 x 25 mL) and brine (25 mL) and dried. Filtration 
through silica gel and concentration provided 0.7 g (100%) of 29 
as a colorless oil: 90-MHz NMR (CDCl3) i 0.10 (s, 6 H). 0.90 (s. 
9 H), 1.30 (d. J » Hz. 6 H), 1.4-1.8 (m, 4 H), 2.48 (m. 2 H). 2.95 
(m. 1 H). 3.9-4.3 (m, 3 H). 5.85 (d, J = 2 Hz, 1 H), 6.02 (d, J = 
2 Hz. 1 H), 6.8-7.3 (m. 4 H). 

(2J?)-traoj-6-[2-(3,4-Dichloro-2-(4-fluorophenyl)-5-(l-
raethylethylWJ!f-pyrroM-yl]ethyl)tetrahydro-4-hydroxy-
2H-pyran-2-one (30a). N-Chlorosuccinimide (6.48 mmol, 0.87 
g) was added in one portion to a stirred solution of 29 (1.49 g, 
3.24 mmol) in dry DMF (10 mL) cooled to 0 8C under dry nitrogen. 
The solution was stirred for 1 h at 0 "C then warmed to room-
temperature over 3 h. This was then diluted with water (50 mL) 
and extracted with ether(2 x 100 mL). The ether extracts were 
diluted with 100 mL of. hexane, washed with water (50 mL), 
saturated aqueous bicarbonate (50 mL), 10% aqueous NaHSOj 
(50 mL). and brine (50 mL), and dried. After filtration and 
concentration, the crude product was dissolved in THF (15 mL) 
and treated with glacial acetic acid (0.75 mL, 13 mmol) end n-B^F 
(9.72 mL of 1 M THF solution). The solution was stirred for 5 
h. diluted with ethyl aceute (100 mL), washed with saturated 
aqueous bicarbonate (2 x 50 mL) and brine (25 mL), and dried. 

J mp 4 

1, 

j 

d 
i .  

0 
f 

* 

< 

3 

i 

1 
) 

1 

1 

450 

Sawai Ex 1005 
Page 2413 of 4322



366 Journal of Medicinal Chemistry, 1991, Vol. 34, No. I 

standing. Recrystallization from e. -heptane yielded 73.9 g 
of coloriess crystals: mp 125-6 0C; (crpo = 4.23° {1.17 M, 
CHjOH); IR (KBr) 3400,2960.1720.1646.1511.1160.755 cm"1; 
250-MHi NMR {CDCI3) 6 1.53 (d. 6 H, J = 7 Hi) 1.6-1.7 (m. 2 
H). 2.30 (d. 2 H, J = 6 Hz). 2.88 (br s, 1 H). 3.57 (septet, 1 H, 
J = 1 Hz), 3.67 (s. 3 H). 3.85 (m. 1 H). 3.97 (m, 1 H). 4.15 (m. 
1 H), 6.85 (s. 1 H). 6.95-7.25 (m. 14 H) ppm. Anal. C, H. N. 

- i.l-Dimethylethyl (i?)-7*[2-(4-Fluorophenyl)-5-(I-
metbylethyl)-3-pheDyl-4-[(pheDylamiDo)carboDyl]-l//-
pyrroM.yl]-5>hydroxy-3-oxO'l-heptaaoate (32). Diiso-
propylamine (75 mL, 550 mmol) was dissolved in THF (250 mL) 
in a 2000>mL three-neck flask equipped with thermometer and 
dropping funnel under nitrogen. The mixture was cooled to -42 
•C and then 200 mL of 2.2 M n-butyllithiunj in hexane was added 
dropwise over 20 min. After stirring for 20 roin, 62 mL (460 mmol) 
of tert-butyl acetate dissolved in THF (200 mL) was added over 
30 min. This mixture was stirred for 30 ain at -40 *C, then a ' 
further 140 mL of 2.2 M n-butyllithium was added over 20 min. 
When addition was complete, 81 g (153 mmol) of methyl (£)• 
(+)-5-[2-(4-fluorophenyl)-Ml-methyIethyl)*3*phenyl-4-[(phen-
yiamino)carbonyl)-lH-pyrrol-l-ylV3-hydroxy-l-pentanoate in 
anhydrous THF (500 mL) was added as quickly as possible 
without allowing the temperature to rise above -40 eC. Stirring 
was continued for 4 h at -70 *C. The reaction mixture was 
quenched with glacial acetic acid (69 mL) and allowed to warm 
to room temperature. It was then concentrated in vacuo and the 
residue taken up in ethyl acetate, washed extensively with water, 
saturated aqueous NH4CI, saturated aqueous bicarbonate, and 
brine. The organic layer was dried and filtered and the solvent 
evaporated to produce 73 g of 32: IR (KBr) 3400.2933,1700,1665, 
1511,1151 cm-'; 200-MHz NMR (CDCi,) i 1.45 (s. 9 H). 1.53 (dd. 
6 H. J = 7.1 Hz). 1.6 (m, 2 H). 2.51 (s. 1 H). 2.53 (d. 1 H, J » 2 
Hz),2.80(d. 1 H, 2Hz,Off).3.31 (s,2H),3.60(septet. 1 H, 
J = 7 Hz), 3.9-4.0 (m. 2 H). 4.09-4.22 (m, 1 H), 6.85 (s, I H), 
6.95-7.2 (m, 14 H) ppm. Anal. C, H, N. 

(+M4J?)-trans-2-(4-Fluoroph€nyl)-S-U-methylethyl)-
W,3-diphenyM-[(tetrahydro-4-hydroxy-2'Oxo-2tf-pyraa-6-
yl)ethyl]>lH-pyrro]e*4-csrboxaiDtde ((+)-33). To a solution 
of 73 g (119 mmol) of 32 in THF (500 mL) was added triethyl-
borane (120 mL of a 1 M THF solution) and pivalic acid (0.7 g). 
The mixture was stirred for 10 min and cooled to -78 eC and 
methanol (70 mL) was added, followed by NaBH< (4.5 g, 119 
mmol). The mixture was stirred at -78 aC for 6 h, then poured 
slowly into a 4:1:1 mixture of ice-30% aqueous H^Oj-water. This 
mixture was stirred overnight and then allowed to warm to room 
temperature. Chloroform (400 mL) was added and the mixture 
partitioned between chloroform and water The aqueous layer 
was further extracted with chloroform. The organic extracts were 
combined and washed extensively with water until a test for 
peroxide was negative. The organic layer was dried, Altered, and 
evaporated. The residue was flash chromatographed on silica gel 
(1:3 v/v ethyl acetate-hexane) to yield 51 g of crude dihydroxy 
ester which was dissolved in THF-methanol and 1N NaOH (100 
mL) was added with stirring at room temperature. After 4 h. the 
solution was concentrated, water (100 mL) was added, and it was 
extracted with ether (2 X 100 mL). The aqueous layer was 
acidified with 1 N HCI and extracted with ethyl acetate (3 X 200 
mL). The combined organic layers were washed with water. The 
organic layer was dried, filtered and evaporated. The residue was 
taken up in toluene (2 L) and heated to reflux (Dean-Stark) for 
20 min. After cooling, the procedure above was repeated. The 
reaction was left at room temperature for 10 days and then 
concentrated to yield 51 g of crude (+)-33 as a colorless foam. This 
was dissolved in the minimum amount of chloroform and chro
matographed on silica gel (1:1 v/v ethyl acetate-heptane) to yield 
23 g of impure (+)*33. Further chromatography on silica gel 
(98.5:1.5 v/v chloTofoTm-piopanol) yielded 13.2 g of (+)-33 as a 

Koth et oi. 

crude solid. 
Recrystallization from ethyl acetaie-hexane produced 8.2 g of 

crystals shown to be a mixture 01 isomers by HPLC. Concen
tration of the mother liquors yielded 4.6 g of an oil which was 
shown to be 100% of pure (+)-33 by HPLC. Chromatography 
(silica gel, 9S:2 v/v chloroform-2-propanol) afforded 4.18 g of 
(+)'33 as colorless foam, [app * +24.53" (0.53% in CHClj). 

a-Methylbeozeoeacetaraides. A solution of 31 (30 g, 55.5 
mmoL) in (fl)-(+)-a-methylben2ylamine (575 mL, 4.45 moi, 98% 
Aldrich) was stirred overnight at room temperature. The resulting 
solution was diluted with ether (2 L) and washed exhaustively 
with 2 M HCI (4 x 500 mL), water (2 x 500 mL), and brine (2 
x 500 mL). The organic extract was dried, filtered, and con
centrated in vacuo to yield 28.2 g of the diastereomeric a-me-
thylbenzylamides as a white solid, mp 174-7 "C. The o-me-
thylbenzylamides were separated by dissolving L5 g of the mixture 
in 1.5 mL of 98:1.9:0.1 chloroform-methanol-NH^OH and injecting 
onto a preparative HPLC column (silica gel, 300 nun x 41.4 mm 
i.d.) by a gas-tight syringe and eluting with the above solvent 
mixture. Diastereomer 1 elutedat41 min. Dtastereomer 2 eluted 
at 49 min. Center cut fractions were collected. This procedure 
was repeated 3 times and the like fractions combined and con
centrated. Examination of each by analytical HPLC indicated 
that diastereomer 1 was 99.84% pure and dtastereomer 2 was 
96.53% pure. Each isomer was taken on separately. 

(+H4J?)*rj'ai>«-2-(4-Fluorophenyl)'5-(l-methylethyl)-
JV,3-diphenyM-l(tetrahydro-4*hydroxy-2-oxo-2Jf-pyran.6-
yl)ethyl]-lH-pyrrole-4-carboxamide ((+)-33). TO an ethanolic 
solution (50 mL) of diastereomer 1, [3fl-(3ft*,5^*)]-7-[2-(4-
fluorophenyl)-5-(l-methy)ethyl)-3-phenyl-4-[(phenylaniino)-
carbonyl).ltf-pyrrol-l-ylJ-3,5-dihydroxy-A/-((flM-phenyi-
ethyl}-l-heptanamide, (1 g, 1.5 mmol) was added 1 N NaOH (3.0 
mL, 3 mmol). The resulting solution was heated to reflux for 48 
h* 

The solution was cooled to room temperature and concentrated 
in vacuo. The residue was resuspended in water and carefully 
acidified with 6 N HCI The resulting acidic solution was extracted 
with ethyl acetate. The organic extract was washed with water 
and brine, dried, filtered, and concentrated in vacuo. This residue 
was redissolved in toluene (100 mL) and heated to reflux with 
azeotropic removal of water for 3 h. This was cooled to room 
temperature and concentrated in vacuo to yield 1.2 g of a yellow 
semisolid. Flash chromatography on silica gel (2:3 v/v ethyl 
acetate-hexane) afforded 0-42 g of a white solid which still con
tained some impurities. This was rechromatographed (same 
system) to produce 0.1 g of essentially pure (+)-33, as a white foam. 
HPLC showed this material to be 94.674 chemically pure ((a]sD 
« +25.5° (0.51 % in CHClj). The peak with a retention time of 
53.46 min was tentatively assigned to an unknown diastereomer 
resulting from the .2% (5)-(-)-o*methylbenzylamine present in 
the Aldrich o-methylbenzylamine. 

Preparation of (-)-(4,£)-tr.ai>f-2-(4-Fluoropbenyl)-5-(l-
methylethyl)-Ar,3-diphenyl-l-[(tetrahydro-4-hydroxy*2-
oxo-2/f'pyraD'&-yI)ethyl]-lJ7-pyrrole-4-carbox&mide ((-)-33). 
Carrying out the procedure described above on diastereomer 2 
afforded 0.6 g of a foamy solid which was flash chromatographed 
on silica gel (1:1 v/v ethyl acetate-hexane) to afford 0.46 g of 
essentially pure H-33, as a white foam. HPLC showed this 
material to be 97.83% chemically pure, (apD 3 -24.8% (0.51% • 
in CHClj). 

Acknowledgment. We are indebted to Dr. S. Brennan, 
Mr. T. Hurley, and Mr. D. Sherwood for HPLC analyses 
and the separation of the a-methylbenzylaznides derived 
from Si, Dr. G. McClusky, Ms. S. Uhlendorf, and staff for 
spectral and analytical data, and Ms. P. Elka for manu-

' script preparation. 

451 

• . :'i-i 

Sawai Ex 1005 
Page 2414 of 4322



J. Med. Chem. 1991.34. 367-373 367 a/. 
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trans-6-[2-(Substituted-quinolinyi)ethenyl/ethyl]tetrahydro-4-hydroxy-2.ff-pyran-2-
ones, a Novel Series of HMG-CoA Reductase Inhibitors1 
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A Mriea of substituted quinoline mevalonolactones were prepared and evaluated for their ability to inhibit the enzyme 
HMG-CoA reductase both in vitro and (cholesterol biosynthesis) in vivo. Since previousstudies suggested that 
the 4-(4-fluorophenyl) and 2-(l-niethylethyl) substituenta afforded optimum potency, attention was focused on 
variations at position 6 of the quinoline ring. Biological evaluation of a small number of analogues bearing a variety 
of 6-substituents showed that modification at this position had little effect on potency. Several compounds (8b, 
Se, and 11) were identified that showed comparable potency to compactin and mevinoiin in both the in vitro and 
in vivo assays. 
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lively." By attaching the lactone moiety at position 4 of 
the quinoline nucleus and employing an alkyl flanking -
group at position 3 we were able to investigate whether the 
"benzenoid" ring of the quinoline nucleus could replace the 
4*fluorophenyl flanking group and give a compound which 
retained biological activity. Our general synthetic strategy 
to the quinolin-3-ylmevalon6lactones employed the 
Friedlander reaction between a suitably substituted ben-
zophenone derivative and an active methylene compound 
to construct the target quinoline nucleus (Scheme I). 

Acid-catalyzed condensation of the requisite 2-amino-
benzophenones8 with various 0-keto esters produced esters 
la-e. Reduction to alcohols 2a-« followed by Swern ox
idation afforded the corresponding aldehydes 3a-«, which 
were converted, with >95% E selectivity, to a,^unsatu
rated esters 4a-e by reaction with carbomethoxy* 
methylenetrlphenylphosphorane. DIBAL-H reduction 
afforded alcohols 5a-*, which were oxidized to aldehydes 
6a-e by employing either Mn03 or the Swern procedure. 
Condensation with the dianion of ethyl acetoacetate9 then 
gave 5-hydroxy-0-keto esters 7a-«. Stereoselective re
duction employing the boron-chelation method of Nara-
saka and Pai10 gave, after hydrolysis, a mixture of erythro-
and threo-l,3-dihydroxy acids (>12:1) which were lacton* 
ized by refluxing in toluene with azeotropic removal of 
water. Generally, the lactones were crystalline, such that 
the small amount of the ds stereoisomer present was easily 
removed by recrystallization, providing almost exclusively 
the racemic trans stereoisomers Sa-e. 

Compounds containing a saturated bridging unit were 
readily available from 4 via catalytic hydrogenation to give 
9. The same sequence of steps utilized for the synthesis 
of lactones 8a-e was then employed to convert 9 to lactone 
10. 

Treatment of lactone 8d with m-chloroperbenzoic acid 
in refluxing dichloromethane produced N*oxide U, which 
was expected to exhibit very different physicochemical 
properties than the parent quinoline (vide supra). 

Lactone 8d was also synthesized as the pure, biologically 
active 3ftt55 stereoisomer employing Heathcock's 0-keto-
phosphonate lactone synthon11 (Scheme II). Thus, 0* 
ketophosphonates 12 and 13 (prepared as an 8:1 mixture 
of diastereomers employing the literature procedure15) were 

We have previously described two series of novel 
HMG-CoA reductase inhibitors. In each series the 
structurally complex hexahydronaphthalene ring system 
common to the naturally occurring fungal metabolites 
compactin and mevinoiin was replaced by a iive-membered 
monocyclic heteroaromatic system, such as the nonbasic 
pyrrole3 and pyrazole3 ring systems. Inhibitors containing 
basic stx-membered monocyclic heteroaromatic4 and 
nonbasic*-* heteroaromatic ring systems have been re> 
ported. 

This report describes the synthesis and biological ac
tivity of a series of quinoline mevalonolactones, the first 
HMG-CoA reductase inhibitors to contain a basic bicyclic 
heteroaromatic ring system. 

In addition, many of the compounds described herein 
exhibit improved in vitro potency when compared to both 
the pyrrole and pyrazole mevalonolactones previously re
ported. 
Chemistry 

Most potent inhibitors of HMG-CoA reductase have the 
4-hydroxy-2H-pyran>2*one moiety Hanked by a bulky li
pophilic group and an alkyl group, where both of these 
groups are anchored in the correct spatial arrangement by 
various carbocyciic and heterocyclic structures." 

We initially investigated the synthesis of quinoline-
containing mevalonolactones in which the lactone moiety 
was connected to position 3 of the quinoline nucleus via 
a two-carbon spacer and was Hanked at positions 2 and 
4 by an alkyl group and a 4-fiuorophenyl group, respec-
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2 (1) A preliminary report of this work wis presented at the 198th 
Meeting of the ACS, Miimi, FL, September 10-15, 1989, 
MEDI 73. Following this report workers at Beyer AC pres
ented data on a similar series of compounds at the 10th In
ternational Symposium on Drugs Affecting Lipid Metabolism, 
Houston, TX, November 8-tl, 1989, Abstracts 510. 511. 

(2) Roth. B. D.: Ortwine, D. F.; Sirstton, C. D.; Siiskovic, D. R.; 
Wilson, M. W.; Newton, R.S. J. Mtd. Chem. 1990,33,21 and 
references contained therein. 

(3) SUskovie, D. R.; Roth. B. D,; Wilson, M. W.; Koefle, M. L; 
Newton, R. S. J. Mtd. Chtm. 1990,33,31. 

(4) Beck. G.; Kesseler, K.; Baader, E.; Bartmann, W.: Bergmann, 
E.: Granxer, H.; Jendralls, B.; v. Kerekjtrto, B.; Krause. R.;' 
Paulus. £.; Schubert, W.; Wess, G. J. Mtd. Chtm. 1990,33,52. 

(5) Coppola, G. M.; Stolen, T. J.; DelPrete, A.; Montano, R. 
Httrroeycles 1989,29,1497. 

(8) Kathawala. F. G.; Scaiien, T. J.; Enptom. R. G.; Weinstein, D. 
B,: Schuster. Stabler, R, Abttracti of Paper*, 194th Na
tional Meeting of the American Chemical Society. New Orle
ans, August 3(hSeptember 4,1987; American Chemical Socle. 
ty: Washington. DC, 1987; MEDI 79. 

(7) Roth, B. D.: Siiskovic. D. R.: Trivedi, B. K. Annu. Rep. Med. 
Chtm. 1989.24.147. 
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(8) Walsh. D. A. Synthttis 1980'. 677 and references contained 
therein. 

(9) Huckin, S. N.: Weiler, L. J. Am. Chtm. Soc. 1981.96.1082. 
(10) (a) Narasake. It; Pai. H. C. Chem. Lett. 1980,1415. (b) Ibid. 

Tetrahedron 1984, 40, 2233. 
(11) Heathcock, C. H.; Hadley. C. It; Rosen. T.; Theisen, P. D.; • 

Hecker, S. J. J. Med. Chtm. 1987,30,1888. 
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Scheme I' 
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•{«) pTSA. toluene. A: lb) DIBAL-H. CH,CU. -78 *0; <e> (COCl),. D.MSO, TEA. -78 0C: (d) Ph,P-CHCO,CH,; (e) DIBAL-H. CH,Cl,. 
-78 "C: (0 Swem or MnO,. toluene. A; (g) 'CH)C0'CHC0,Eu (h) B(E0j. N'aBH,. (CHj),CCO,H then HjO,; (i) NaOH then HC1; (j) toluene, 
X (k) mCPBA. CH.CI.. A; (I) 10% Pd/C. H,. MeOH. 

coupled with aldehyde 3, employing the conditions de
veloped by Roush and Masamune13 (LiCl, DBU, CHnClj), 
in 64% yield. This yield represents the best achieved.14 

The resulting enones (14 and lo) were deprotected and 
stereoselective!y reduced (EtjB, NaBHJ to give a mixture 
of erythro- (16) and threo-1,3-dihydroxy esters. Saponi

fication followed by lactonization and chromatography 
gave predominantly Craru-lactone (+)-17 (trans:ds = 26:1). 
HPLC analysis of the corresponding (J?)-(+)-a-methyi» 
benzamide derivatives indicated an enantiomeric purity 
of 89% ee. 

In an attempt to increase the aqueous solubility of these 
compounds (and thereby improve absorption in vivo), a 
dimethylamino group was incorporated into position 2 of 
the quinoline ring in place of the isopropyl group (Scheme 

(12) This ratio of dtotereomen may be improved to 22:1 by em* 
ploying (RM-O'-iuphthyNethenol as chiral auxilliary; see: 
Theisen. P. D.: Heatncock. C. H. J. Org. Chem. 1988. S3,2374. 

(13) BUnchette. M. A.; Choy, C. 0.; Davis. J. T.; EssenHeid, A. P.; 
Masamune. S.: Roush. W. R. Tetrahedron Lett. 1984.25.2183. 

(N) A variety nf other eonditinns were examined, e.g., KJCOJ/IS-
crown-6/toluene, (NHJiCOj/toluene. and NaH/THF, how
ever, all nf these led to d>eliminatton products derived from 
both the starting materials (12 and 13) and products (14 and 
IS). See; Rosen, T.; Heathcock. C. H.J. Am. Chem. Soc. 1985, 
;07. 3731. 

III). 
Treatment of benzophenone 18 with ethyl malonyi 

chloride and silica gel gave 1,2-dihydroquinoline 19 in 88% 
yield. Chlorination using phosphoryl chloride gave ester 
20, which was then reduced and reoxidized to aldehyde 21. 
Nucieophilic substitution of the chloride with dimethyl* 
amine gas in toluene at 130 0C (autoclave) gave di
methylamino aldehyde 22. Aldehyde 22 was then con* 
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Scheme III* Sehemc II* 
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•CaJ LiCI, OBIT. CHjCI}, -10 'C: (W'HP. CH,CN: (e) 
NiBH,. (CHjijCCOjH then HjO,; (d) NaOH then HC1; (e) tolu- 26 
ene, J. • (a) CH,CI, then SiO,s (b) POCJ,. A; <c) DIBAL-H. CHtCl,. -7S 

«C; (d> (COCUj. DMSO, TEA. -78 *0; (e) HN(CHa)j. toluene, au-
toelave, 130 *C; (f) PhjP-CHCO?CH3, CH}C!?; (?) "CHXO-. 
CHCO,Et; (h) B(Et)j, NaBH,. (CH3),CCO,H then HjO,; (i) NaOH 
then HC1; (j) toluene. X 

biological activities are displayed In Table I as an IC50 (i^. 
the concentration needed to inhibit enzyme activity by 
507o). Compactin was employed as the internal standard 
in each testing protocol. The compounds were also eval
uated for their ability tc inhibit cholesterol biosynthesis 
in male rats, as determined by the inhibition of the in* 
corporation of sodium [l-MC}acetate into plasma [14C]-
cholesterol after po administration of the test substance.16 

This screen was designated the AICS (acute inhibition of 
cholesterol synthesis) screen. 

Most of the compounds tested were more potent than 
compactin in the in vivo screen and 8b-« exhibited both 
in vitro and in vivo potencies comparable to those of 
mevinolin. 

As expected, an isopropyl group at position 2 of the 
quinolinyl'3-mevalonolactones produced a compound, 8b, 

verted to the desired lactone 26 by employing the chem
istry described previously. 

Quinolin*4>ylmevalonolactone 34 was synthesized as 
shown in Scheme IV. Methyl 3-methyM>quinoline« 
carboxylate11 (27) was reduced to alcohol 28 and then 
oxidized under Swern conditions to aldehyde 29. a,0* 
Unsaturated aldehyde 32 was constructed in an entirely 
analogous manner to that depicted in Scheme Z and was 
subsequently treated with the dianion of ethyl acetoacetate 
to yield 33, which was converted to the target lactone 34 
(trans:cis = 23:1). 

Biological Results 
The lactones listed in Table I were saponified to the 

3,5-dihydroxy acids and tested for their ability to inhibit 
the enzyme HMG-CoA reductase, employing two proto
cols.2 Method I (cholesterol synthesis inhibition screen or 
CSI) measured the rate of conversion of [uC]acetate to' 
cholesterol by employing a crude liver homogenate derived 
from rats fed a chow diet containing 5% cholestyramine. 
Method 11 (HMG-CoA reductase inhibition screen or COR) 
was a more specific screen employing a partially purified 
microsomal enzyme preparation to measure the direct 
conversion of {uC]HMG-CoA to mevalonic acid. The 

f 

(16) Alberts, A. W.; Chen. J.; Kuron. J.; Hunt, V.; Huff. J.; Hoff-
man, C.; Bolhrock, J.; Lopez, M.; Joshua, H.; Hams, E.; 
Patchett, A.; Monaghan, R.; Currie, S.; Stapley, E.; Albers-
Schonberg, G.; Hensens. 0.; Hoogstecn, K.; Lieseh.'J.; 
Springer, J. Proc. Natl. Atad, Set. US.A, 1980, 77,3997. 

(15) Undberg. U. H.: Ulff. B.s Y to man, G. Acts. Pharm. Suee. 1968, 
S, 44.1. 
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T*bie 1. Phyticsl Properties and in \iiro and in Vivo HMG-CoA Reductase Inhibitor Ac v.-.»iej of Quinoline McvtionoUetonM I 

S/is^ovie «(ol. 

F 
OH 

o, YV'S'0 0 R'. 

J 

CS^ re) (CSI)' COR^ 
ICjQ. pM potency !€>» «iM 

AICS' 
(7« inhibn) R» R* X formuU' mp. *C no. 

0.02S 36 0.030 compuitn 
mevinolin 118 0.028 72 0.02$ 

0.72 18 (1.$) 
0.025 61 (U) 

CI CH, -CH-CH- 188-190 C^H.^IFNO, 
CI CHfCH,), -CH-CH- 173-175 CUHQCIFNO, 
H CH(CH))2 -CH-CH- 168-170 CaH„FNO, 
H CH(CH))j -CHJCHJ- 199-202 C»HnFNOj 
F CH(CHJ)J -CH-CH- 174-176 C»HJ,F,N03 
F CH(CH,)t -CH-CH- foam CuHaFjNOj-O.ZSC.H.O, ND» 

I I  (A /-oxidf) F CH(CH))} -CH-CH- 235-238 CuHaFtN04 
OCH, CH(CHj), -CH-CH- foam C^HMFNO/ 
H N(CHj)j -CH—CH- 150-152 C*H„FN,0,.0.5C,H,0, 0.047 

198-200 C,TH|TNOr0.25C«H,Ot >1.0 

6.3 0.4 8t 
8b a032 100 

0.042 75.8 0.032 70 8c 
>1.0 <1 10 

0.20 0.05 77.6 68 8d 
Niy 69 17 

0.018 0.079 112 47 
0.013 0.0£3 60 200 8e 

13.2 0.35 52 21 
42 <1 34 

'Analytical results are within ±0.4% of the theoretical values unless otherwise noted. 'Cholesterol synthesis inhibition (CSI). Assays of 
each inhibitor concentration were performed in triplicate, and the precision for compactin was 37%. 'All compounds tested had a diaste* 
reomeric purity of >957# of the trans diastereomer as determined by HPLC and/or 200-MHi NMR. 'Potency of compactin arbitrarily 
assigned a value of 100 and the JC^ value of the test compound was compared with that of compactin determined simultaneously. 'All 
compounds were dosed in DMA/PEG solution of 1.0 mg/kf unless otherwise indicated in parentheses. 'Anal. Calcd: C. 71.70. Found: C. 
70.67. >98% pure by HPLC. 'Not determined. "HMG-CoA reductase inhibition (COR). Assays of each inhibitor concentration were 
performed in triplicate, and the piecision for compactin was 37%. 

siderably less potent than the corresponding unsaturated 
bridge containing compound 8c. 

As previous studies suggested that the 4-(4-fluorophenyl) 
and 2>(l-methy)ethyl) substitution afforded optimum po
tency, attention was focused on variations at position 6 of 
the quinoline ring. From the limited number of com
pounds prepared (i.e.» 8b-e), it can be seen that varying 
the substitution at position 6 did not significantly effect 
either in vivo or in vitro potencies. The dimethylammo* 
containing compound 26 retained in vivo potency when 
compared to the corresponding isopropyl-contaxning com-
pound 8c, but was somewhat less potent in vitro. 

N-Oxide 11 was as potent in vitro as compactin and 
mevinolin and more potent than the corresponding free 
base but was slightly less potent in vivo. « 

Quinolin-4-ylmevalonolactone 34 was considerably less 
potent than either compactin or mevinolin in vitro, how
ever it was comparable to compactin when tested in vivo. 
The source of the in vivo activity for 34, despite its lack 
of in vitro activity, is unclear. 

Conclusion 
A series of quinoline mevalonolactones was prepared and 

evaluated for their ability to inhibit the enzyme HMG-CoA 
reductase in vitro and cholesterol biosynthesis in vivo. By 
focusing on compounds possessing the 4-(4-fluorophenyl) 
and 2-{l-methylethyl) substituents found to be optimum 
in previous studies, several compounds, i.e., 8b, 8e, and H, 
were identified that were of comparable potency to com
pactin and mevinolin both in vitro and in vivo. Modifi
cations at position 6 of the quinoline ring had little effect 
on potency. 

In conclusion it has been shown that the quinoline nu
cleus can be used as a suitable replacement for the hexa-
hydronaphthalene ring present in the fungal metabolites 
compactin and mevinolin. Compounds have been de
scribed which are equipotent to both naturally occurring 
HMG-CoA reductase inhibitors under the conditions 
studied. 

Scheme IV* 
COjCH, X 

.CHj or 
28: X > CHjOH 

[I 

27 

1° 
29: X - CHO 

HO. 
C02Et 

O 

WCHJ wV™3 c *-9 

N* 

30: X • COjCHj 33 

31; X - CHjOH 
b 

32: X > CHO OH 

H' 
'O^O 

•YVCHj 

34 

• (a) DIBAL-H, CHjCl,. '-"78 'C; (b) (COCl),. DMSO. TEA. -78 
•C; (c) PhjP—CHCO^CHj, CH,Cli; (d) -CHjCO'CHCOjEt; <e) B-
(Et)„ NaBH«, (CHJ)JCCOJH then HA? (O NaOftthen HC1; (g) 
toluene. A. 

significantly more potent both in vitro and in vivo than 
the corresponding 2-methyl compound 8a. Compound 10, 
which has a saturated two-carbon bridging unit between 
the quinoline moiety and the mevalonolactone, was con-
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in vacuo. The rt—ae was flash chromatographed. eluiing with 
107o ethyl acetate-hexanes. to yield 5c (4.7 g, 917») as a pale 
yellow oil: 'H NMR (CDCla) 3 7.99 (d, 1 H), 7.60-6.97 (m. 7 H), 
6.48 (d. 1 H). 5.45 (dt. 1 H). 4.00 (bs. 2 H). 3.48 (heptet. 1 H). 
2.05 (bs. 1 H), 1.38 (d, 6 H) ppra. 

{E )-3-(4.(4-Fluorophenyl).2-(l-m«thylethyl)-3-
qui&oliDyl]>2*propeiial (6c). To a solution of oxalyl chloride 
(1.66 mL, 0.019 mol) in anhydrous dichloromethane (25 mL), at 
-78 0C under an atioosphere of nitrogen, was added dimethyl 
sulfoxide (2.75 mL, 0.038 mol) in dichloromethane (25 mL). The 
resulting solution was stirred for 15 min at -78 *C and then a 
solution of 5c (4.7 g, 0.015 mol) in dichloromethane (50 mL) was 
added dropwise. This was stirred for 1 h and then quenched by 
the addition of triethylaraine 110.2 mL, 0.073 mol) and saturated 
aqueous ammonium chloride solution (15 mL). The organic layer 
was separated and the aqueous layer was extracted with additional 
dichloromethane. The combined organic layers were dried, fll* 
tered, and concentrated in vacuo to yield 6c (4.37 g, 94%): lH 
NMR (CDC1,) 4 9.36 (d, 1 H), 7.96 (d, 1 H), 7.63-7.00 (m, 8 H). 
S.90 (dd, 1 H), 3.4 (heptet, 1 H), 1.4 (d, 6 H) ppm. 

Ethyl (£)-7>(4<(4>Fluoropheiiyl)-2'(l*methyIethyl)«3' 
quioolioyi]-5-hydroxy*3-oxo-5-hcpteooate {7c). Ethyl acet-
oacetate (2^5 g, 0.017 mol) in anhydrous THF (25 mL) was added 
dropwise to a stirred suspension of sodium hydride (60% oil 
suspension, 0.74 g, 0.018 mol) in anhydrous THF (25 mL) at 0 
"C under a nitrogen atmosphere. When gas evolution was com
plete, a 2.4 M solution (7.2 mL, 0.017 mol) of n>butyllithium in 
hexanes was added over 30 min. This was then treated with a 
solution of 6c (3.68 g. 0.011 mol) in anhydrous THF added 
dropwise over 30 min. The resulting solution was stirred for 1 
h at -78 "C and then quenched by the addition of glacial acetic 
acid (15 mL) with vigorous stirring. The resulting mixture was 
then partitioned between diethyl ether and water. After sepa
ration of the phases, the aqueous Layer was reextracted with diethyl 
ether, and the combined organic extracts were washed with 
saturated aqueous sodium bicarbonate and dried. The solvents 
were removed in vacuo, and the residue was flash chromato-
graphed with hexanes-ethyl acetate as eluant to yield 5.1 g (95%) 
of the title compound 7c as an orange oil: 'H NMR (CDClj) i 
8.07 (d. 1 H), 7.64-7.17 (m, 7 H). 6.62 (d. 1 H). 5.34 (dd, 1 H). 
4.59 (m, 1 H). 4.21 (q, 2 H), 3.48 (heptet, 1 H). 3.41 (s, 2 H). 2.44 
(d, 2 H), 1.38 (d, 6 H), 1.29 (t, 3 H) ppm. 

(4<i,6j9(r)]-6-(2-[4-(4-Fluorophenyl)-2-{l-methylethyI).3-
quinolinyl]ethenyl]tetrahydro-4-hydroxy-2tf-pyran-2-ooe 
(Sc). To a room temperature solution of triethylborane (7.2 mL 
of a 1 M THF solution; 0.007 mol) under a dry-air atmosphere 
was added, with stirring, a catalytic amount of pivalic acid (0.7 
g, 0.0007 mol). The resulting solution was stirred at room tem
perature for 10 min before a THF (25 mL) solution of 7c (3.0 g, 
0.007 mol) was added dropwise. The resulting solution was stirred 
at room temperature for a further 15 min before cooling to -78 
0C. Methanol (5 mL) was added followed by the addition of 
sodium borohydride (0.28 g, 0.007 mol) in one portion. Vigorous 
effervescence ensued. This mixture was stirred at -78 "C for 6 
h. It was then quenched by pouring into ice-cold 30% hydrogen 
peroxide (10 mL). The mixture was allowed to warm slowly to 
room temperature and then was partitioned between chloroform 
and water. The organic layer was washed extensively with water, 
dried, and concentrated in vacuo to yield 3.07 g of the corre
sponding 1,3-diols as a mixture of erythro and threo diastereomers 
which were used without any further puriflcation. 

This residue was then redissolved in THF (50' mL) and 
methanol (5 mL) and treated with 1 N aqueous sodium hydroxide 
(6.7 mL). The resulting solution was stirred at room temperature 
for 2 h and then concentrated to dryness. The residue was then 
partitioned between water and ether. The ether layer was ex
tracted with 1 N aqueous NaOH. The aqueous layers were 
combined, acidified with concentrated HC1, and extracted with 
ethyl acetate. The ethyl acetate extracts were combined, washed 
with water, and dried. Removal of the solvents in vacuo yielded 
a yellow foam which was dissolved in toluene (100 mL) and heated 
for 3 h rt reflux with azeotropic removal of water. The cooled 
solution was concentrated and the residue flash chromatographed 
on silica gel. eluting with 50% hexones-ethy] acetate to yield 8c 
(1.26 g, 56%) as a white solid, which was shown to be a 97:3 
mixture of trans and cis diastereomers by HPLC: mp 168-170 

Inhibitors of Cholesterol Bio$yntp~is 
I ' 

Experimental Section ' 1 

Unless otherwise noted, materials were obtained from com
mercial suppliers and used without further purification. Tetra-
hydrofuran (THF) was distilled from sodium and benzophenone. 
All organic extracts were dried over MgS04 except where otherwise 
noted. Melting points were determined on a Thomas-Hoover 
melting point apparatus and are uncorrected. Infrared spectra 
were determined on a Nicolet MX-1FT-IR spectrometer. Nuclear 
magnetic resonance spectra were determined on either a Varian 
EM-390 or a Varian XL-200 spectrometer. Chemical shifts are 
expressed as parts per million down field from internal tetra-
methylailane. Elemental analyses were determined on a Per-
kin-Elmer 240C elemental analyzer. HPLC analyses were per
formed on a Varian 5500 HPLC with a UV 200 detector (wave
length was 251 nm) and an octadecylsilane column (Alltech 
Econisil C18; mobile phase, 50:50 0.05 M citric acid (pH * 
4.0)-CHjCN]. Optical rotations were performed on a Perkin-
Elmer 241 polarimeter. The detailed protocols of the in vitro 
biological assays are described in ref 2. 

Methyl 4-(4-Fluorophenyl)-2-(l-'inethylethyi)*3-
quioolioecarboxylate (1c). A solution of methyl 4-methyl-3-
oxopentanoate (14.7 g, 0.102 mol), (2-aminophenyl)-4-(fluoro-
phenyl)methanoneu (18.34 g, 0.085 mol), and a small amount of 
p-TSA in toluene (400 mL) was heated under reflux with azeo
tropic removal of water for 5 h. The solution was then cooled 
and concentrated in vacuo. Flash chromatography of the residue, 
eiuttng with 10% ethyl acetate-hexane, gave 1c (7.66 g. 28%}: 
lH NMR (CDClj) 6 3.05 (d, \ H), 7.72-6.95 (m, 7 H). 3.52 (s, 3 
H), 3.16 (heptet, 1 H), 1.40 (d, 6 H) ppm. Anal. (C^HuFNO,) 
C. H, N. 

4-(4-Fluonjphenyl)-2-(l*methylethyl)-3-quinoliDeraeihanol 
(2c). To a solution of 1c (7.66 g, 0.024 mol) in dichloromethane 
(100 mL) at -78 "C under an atmosphere of nitrogen was added 
55 mL of a 1.0 M solution of DIBAL-H. The resulting solution 
was stirred for 3 h before quenching with saturated aqueous 
sodium sulfate (20 mL). After warming to room temperature, 
the solution was filtered through Celite and the resulting filtrate 
dried and concentrated in vacuo to yield 6.61 g (94%) of 2c: lH 
NMR (CDClj) 5 7.97 (d. 1 H). 7.57-6.93 (m. 7 H), 4.52 (bs. 2 H), 
3.62 (heptet. 1 H), 1.9 (bs. 1 H). 1.43 (d. 6 H) ppm. Anal. 
(CjjHt8FNjO) C, H, N. 

4-(4-Fluorophenyl)-2-(l-methylethyl)-3-quinoiiDecarbox-
aldehyde (3c). To a solution of oxalyl chloride (2.3 mL, 0.027 
mol) in anhydrous dichloromethane (50 mL), at -78 aC under an 
atmosphere of nitrogen, was added dimethyl sulfoxide (3.8 mL, 
0.053 mol). After complete addition the resulting solution was 
stirred for 15 min at -78 eC and then a solution of 2c (6.05 g, 0.02 
mol) in dichloromethane (50 mL) was added dropwise. This was 
stirred for a further 1 h at -78 eC and then quenched by the 
addition of triethylamine (14.3 mL, 0.103 mol) and saturated 
aqueous ammonium chloride solution (15 mL). The organic layer 
was separated and the aqueous layer was extracted with additional 
dichloromethane. The combined organic layers were dried, fil
tered, and concentrated in vacuo to yield 3c (6.38 g, quant.) as 
a pale yellow solid: mp 119-121 °C; 'H NMR (CDClj) 3 9,92 (s, 
1 H). 8.02 (d, 1 H), 7.72-7.52 (m. 1 H), 7.37-6.98 (m. 6 H). 3.94 
(heptet, 1 H), 1.38 (d, 6 H) ppm. Anal. (C^HigFNO) C, H, N. 

Methyl (£)-3-[4-(4-Fluorophenyl)-2-(l-methylethyl)-3-
quinolinyl]-2-propenoate (4c). Methyl (triphenyl-
phosphoranylidene)acetate (7.5 g, 0.024 mol) and 3c (6.38 g, 0.021 
mol) in dichloromethane (100 mL) were stirred at room tem
perature under nitrogen for 72 h. The solution was then con
centrated in vacuo. Flash chromatography on silica gel, eluting 
with hexanes-ethyl acetate, gave 4c (5.62 g, 74%) as a pale change 
solid: mp 147-149 'C; lH NMR (CDClj) 4 7.96 (d, 1 H), 7.72-7.04 
(m, 8 H), 5.58 (d, 1 H), 3.63 (s, 3 H), 3.38 (heptet. 1 H). 1.35 (d, 
6 H) ppm. Anal, (C»HsoFNOj) C, H, N. 

(£).3-[4-(4-F!uorophenyl)-2-(l*methylethyl)-3-
qumoliDyl]-2-propen-t-ol (5c). To a solution of 4c (5.62 g, 0.016 
mol) in dichloromethane (100 mL) at -78 0C under an atmosphere 
of nitrogen-was added-37.7 mLof a 1.0 M solution of DIBAL-H. 
The resulting solution was stirred for 2 h at -78 SC and then 
quenched by addition of saturated aqueous sodium sulfate (15 
mL). After wanning to room temperature, the solution was filtered 
through Celite. The resulting filtrate was dried and concentrated 

i y  
II 

re 

d 

I) 

g 

n 

d 
e 

>s 

d 

!) 

n 

S 

g 

456 

Sawai Ex 1005 
Page 2419 of 4322



372 Journal of Medicinal Chemist' 1991. Vol. 3-i, No. I 

"C: 'H NMR (CDClj) a 8.02 (d. 1 H). 7./! (dt, 1 H). 7.51-7.28 (m. 
6 H). 6.69 (d. 1 H). o.48 (dd. 1 H),' 5.24 (bs. 1 H), 5.10-5.00 (m. 
1 H). 4.0 (bs. 1H), 3.48 (heptet. 1 H). 2.67-2.31 (m, 2 H), 1.57-1.42 
(m. 2 H). 1.33 (d. 6 H) ppm; IR (KBr) 3430.2967,1715.1514.1256, 
1224, 1160.1067. 974 cm-1. AnaL (CJJH^FNOJ) C, H. N. 

Compounds Sa-e were synthesized by the general method 
outlined in Scheme I and exemplified for compound 8c; their 
physical and biological properties are listed in Table 1. 

[4a,6d<E)]'6'[2-[6-Fluoro>4>(4-fluorophe&yl)-2'{l-
niethylethyl)-3-quiDolinyl]ethcnyl]tetrahydro»4>hydroxy-
2H*pyran-2-0De, ^Oxide (11). A dichloremethane solution 
(100 mL) of 6d and m-CPBA was heated under reflux for 6 h 
under an atmosphere of nitrogen. The Mlution was then cooled 
and washed with satunted aqueous sodium bicarbonate solution. 
The organic layer was then dried, Altered, and concentrated in 
vacuo to yield an orange foam (1.24 g), which was flash chro- ' 
matographed (eluant. 30% ethyl acetate-hexanes) to yield 11 (0.77 
g, 74%) u a while solid: mp 235-238 'C; 'H NMR (CDClj) 6 8.81 
(dd. 1 H). 7.49-7.41 (m, 1 H), 7.20 (d. 4 H). 7.01 (dd, 1 H). 6.53 
(d. 1H), 5.44 (dd, 1 H), 5.18-5.13 (m, 1H), 5.02 (be, 1 H), 4.15-4.09 
(m, 1 H), 3.74 (m. 1 H). 2.79 (bs. 2 H), 2.60 (d, 2 H), 1.55 (d. 6 
H) ppm; IR (KBr) 3430,3260,1730,1624,1513,1S03,1248.1218. 
1049,831 cm'1. Anal. (Ci»HBF]N04) C, H, N. 

The compounds bearing a satunted two-carbon spacer between 
the quinoline nucleus and the lactone moiety can be synthesized 
in an entirely similar manner to that of lactones 8a-e. The 
experhnenial details for the key reduction of the ad-unsaturated 
esters 4 is exemplified below for the preparation of compound 

Methyl 3-[4-(4-Fluoropheny])-2-(l-methylcthyl)-3-
quinolinyl]propanoate (9). Compound 4c (10.0 g. 0.029 mol) 
and 10% Pd/C (0.75 g) were stirred in methanol (250 mL) at room 
temperature under 50 psi of hydrogen gas. After 5 h, the sus
pension was filtered and the filtrate concentrated in vacuo to yield 
10.14 g of an orange oil. Trituration with hexanes afforded 6.06 
g (60%) of 9 as an off-white solid: mp 117-119 *C; 'H NMR 
(CDClj) i 8.06 (d. 1 H). 7.62 (t, 1 H). 7.33 (t, 1 H). 7.29-7.16 (m. 
5 H). 3.64 (s. 3 H). 3.44 (heptet. 1 H). 2.96 (t. 2 H). 2.39 (t. 2 H). 
1.44 (d. 6 H) ppm. Anal. (CnHKFNOt) C. H. N. 

[fi-tfiVA'H-l-Phenylethyl 3-tE(M-Diraethylethyl)di-
mcthylsilyl]oxy]-7.[6«fluoro-4-(4'fluorophenyl)'2.(l. 
methylethy))<3*quiaolinyl]'5<oxo»6»heptenoate (14). To a 
solution of 3d (0.6 g. 0.002 mol) and 5-ketophosphonates (12-13, 
8:1 mixture of diastereomers) (1.35 g. 0.003 mol) in dichloro-
methane <10 mL) at -10 eC under a nitrogen atmosphere was 
added a small amount of LiCl and DBU (2.85 mL, 0.019 mol). 
The resulting orange solution was stirred at -10 eC for 1.5 h and 
then quenched by addition of ice-cold phosphoric acid (0.5 M). 
The organic layer was separated, washed with water, dried, flitered. 
and concentrated in vacuo to yield a yellow oil (1.65 g). Flash 
chromatography on siiica gel. eluiing with 10% ethyl acetate-
hexanes gave recovered aldehyde 3d (0.29 gt 0.0009 mol, 48%), 
14-15 (0.42 g, 0.0006 mol. 33%), and recovered d-ketophosphonate 
12-13: -lH NMR (CDC13) i 7.98 (dd. 1 H), 7.51 (d, 1 H), 7.33-6.84 
(m. 11 H). 5.89 (d, 1 H).5.77 (q. 1 H),4.45 {m, 1 H), 3.34 (heptet, 
1 H), 2.59 (d. 2 H). 2.40 (d, 2 H). 1.48 (d. 3 H). 1.33 (d, 6 H), 0.78 
(s. 9 H), 0.01 (s, 6 H) ppm. 

(4/?-{4a,6d(£))}-6-[2«[6-Fluoro<4-(4-fluorophenyl)-2-(l-
methylethyi)-3-quinolinyl]ethenyl)tetrahydro-4«hydroxy' 
2tf*pyran-2>0De (17). A solution of 48% aqueous HF (0.36 mL, 
0.0007 mol) in acetonitriie (3 mL) was added to a solution of 14-15 
(0.42 g, 0.0006 mol) in acetonitriie (3 mL). The resulting solution 
was stirred at room temperature for 1.5 h. It was then diluted 
with diethyl ether (20 mL) and washed with saturated aqueous 
sodium bicarbonate solution. The organic layer was dried and 
concentrated in vacuo to give the desilylated compound (0.31 g, 
0.0006 mol, 89%) as a colorless oil. which was used in the next 
step without any further piiflflcation: 'H NMR (CDCI3) 5 8.02 
(dd. 1 H), 7.58 (d, 1 H). 7.39-6.83 (m. 11 H). 5.93 (d. 1 H), 5.85 
(q, 1 H), 4.34 (m. 1 H). 3.34 (heptet. 1 H). 2.59 (d. 2 H), 2.48 (d, 
2 H), 1.52 (d, 3 H), 1.37 (d, 6 H) ppm. 

The alcohols were then dissolved in anhydrous THF (5 mL) 
containing piyalic acid (0.006 g, 0.00006 mol) under a dry-air 
atmosphere at room temperature. To this solution was added 
iriethylburane (0.63 mL of a 1 M THF solution: 0.0006 mol). The 
resulting solution was stirred at room temperature for 10 min 

Sliskouie et si. 

before cooling to-To O. Methanol (1 mL) was added, followed 
by sodium borohydride (0.024 g, 0.0006 mol) in one portion. 
Vigorous effervescence ensued. This mixture was stirred at-78 
eC for 6 h and then quenched by pouring into ice-cold 30% 
hydrogen peroxide (1 mL). The mixture was allowed to warm 
siowiy to room temperature and then partitioned between chio-
roform and water. The organic layer was washed extensively with 
water, dried, and concentrated in vacuo to yield a foam (0.25 g) 
which contained compound 16 as its major component. 

The crude product was then dissolved in THF (5 mL) and 
methanol (0.5 mL) and treated with 1 N aqueous sodium hy
droxide (0.46 mL). This solution was stirred at room temperature 
for 3 h, and then all solvents were removed in vacuo. The residue 
was partitioned between diethyl ether and water. The aqueous 
layer was addified with 1- N hydrochloric add, extracted with ethyi 
acetate, dried, filtered, and concentiated in vacuo to yield a yellow 
foam, which was redissolved in toluene (60 mL) and heated for 
6 h at reflux with azeotropic removal of water. The cooled solution 
was concentrated and the residue flash chroma to graphed on silica 
gel, eluting with 30% ethyl acetate-hexones, to give 17 (0.035 g, 
18%) as a white foam: [o]0 *> +3.4" (e - 0.235, CHCl,); HPLC 
analysis of the corresponding (ft)-(+)-a-methylben2ylamide de
rivative indicated an enantiomeric purity of 89% ee; 'H NMR 
(CDClj) 6 8.09 (dd, 1 H), 7.47-7.37 (m, 1 H), 7.27-7.18 (m. 4 H), 
6.99 (dd. 1 H), 6.68 (d. 1 H). 5.38 (dd, 1 H). 5.20-5.10 (m. 1H). 
4.25-4.19 (m. 1 H). 3.46 (heptet. 1H), 2.77-2J2 (m. 2 H). 1.83-L26 
<m. 9 H) ppm. Anal. (CMHaF,NOr0.25C4HaO,) C. H. N. 

Ethyl 4-(4-F]uorophenyl)-1^2-dihydro-2-oxo-3-quinol2ne-
carboxylatc (19). Ethyl malonyl chloride (125 g»Q.84 mol) was 
added in portions to a solution of 18" in dichloromethane (1L) 
at 0 eC under an atmosphere of nitrogen. The reaction mixture 
was warmed slowly (~1 h) to room temperature, dried, and 
concentrated to an approximate volume of 600 mL. Silica gel (50 
g) was then added. The resulting suspension was stirred overnight 
at room temperature, and filtered, and the silica gel was washed 
extensively with ethyl acetate. The filtrate was then concentrated 
and the residue triturated with hexanes to yield 19 (192 g. 88%) 
as a white solid: mp 204-206 "C; lH NMR (CDClj) 612.60 (bs. 
i H). 7.60-7.10 (m, 8 H), 4.17 (q, 2H). 1.04 (t. 3 H) ppm. Ana). 
(CuHuFNO,) C. H, N. 

Ethyl 2-Chloro-4-(4-nuorophenyl)-3-quinolinecarboxyUte 
(20). A solution of 19 (12.8 g, 0.041 mol) tn phosphorusoxychlortde 
(40 mL) was heated to reflux under an atmosphere of nitrogen 
for 1 h. It was then cooled and concentrated in vacuo and the 
resulting residue neutralized by the careful addition of cold 1 N 
sodium hydroxide solution. This was then extracted with ethyl 
acetate: the organic solution was flitered through a small bed of 
silica gel to yield 20 (13.2 g, 98%) as a white solid: mp 113-114 
0C; lH NMR (CDClj) i 8.02 (d, 1 H), 7.75-7.70 (m, 1 H), 7.52-7.43 
(m, 2 H), 7.34-7.28 (m, 2 H), 7.20-7.12 (m, 2 H), 4.14-4.07 (q, 2 
H), 1.02 (t, 3 H) ppm. AnaL (C29HWC1FN(V H, N. CI F; C: calcd, 
65.56; found, 66.17. 

2*Chloro«4*(4-nuorophenyl)-3*quinolinecarboxaldehyde 
(21). Compound 20 was reduced to the corresponding alcohol, 
2*ehloro-4*(4*fluorophenyl)-3-quinoHnemethanol, in 83% yield 
in a manner analogous to the reduction of compounds la-e to 
compounds 2a-e in Scheme 1: mp 159-160 *C; 'H NMR (CDCU) 
1 8.07 (d, 1 H), 7.79-7.70 (m, 1 H). 7.53-7.22 (m, 6 H), 4.67 (d, 
2 H), 124 (t, 1 H) ppm. Anal. (CuHnClFNO) C, H, N. 

This compound was then oxidized to 21 in a manner analogous 
to the oxidation of compounds 2a-e to compounds 3a-e in Scheme 
1: mp 168-169.5 *C; yield 90%; lH NMR (CDClj) 6 10.25 (s, 1 
H), 8.12 (d, 1 H), 7.91-7.83 (m, 1 H), 7.57-7.53 (m. 2 H). 7.36-7.22 
(m, 4 H) ppm. Anal. (Ct6H,ClFNO) C. H. N. 

2-(Dimethyiamino)-4-(4-fluorophenyI)-3-quinoline-
- carboxaldehyde (22). A solution of 21 (5.28 g, 0.019 mol) and 

dimethylamine (15 mL) in toluene (75 mL) was heated in an 
autoclave at 123-126 "C for 14 h. It was then cooled and con
centrated in vacuo. The residue was partitioned between ethyl 
acetate and saturated aqueous potassium carbonate solution. The 
organic layer was dried, filtered, and concentrated in vacuo. The 
residue was flash chromatographed on silica gel, eluting with 10% 

(17) Suzuki, K.i Weisburger. E. K.; Weiiburger. J. H. J. Org, Chem. 
1961,25,2239. 
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•ed ethvl aceute-hexanes, to yield 23 (4.2 g, 77%) as an orange solid: 
>H NMR (CDClj) 6 9.73 (s. 1 H). 7.78-6.96 (m. 8 H). 3.10 (s. 6 
H) ppm. Anal. (CiaHuFNiO) C, H, N. 

Methyl (£)-3-[2-{diisethylaiiiuio)-4-(4-fluoropheQyl)>3-
quinolinyli-2-propenoate <23) was prepared analogously to 
compounds 4a-e in Scheme I: yield 92%; 'H NMR (CDClj) & 
7.78-6.87 (m. 9 H). 5^8 (41H), 3.60 (s, 3 H>. 2Sb (a, 6 H) ppm. 
Anal. (CHHWFNJOJ) C. H. N. 

<£)-3-(2-(Dim«thylam)no)>4>(4>naorophenyl)«3-
quinolinyl]*2-propen-l'Ol (24) was prepared analogously to 
compounds 5a-« in Scheme 1: yield 98%; ^ NMR (CDC13) I 
7.72 (d, 1 H). 7.S&-7J0 (a. 1 H). 7.20-6.98 (mt 6 H). 6.31 (d. 1 
H), 5.72 (dt, 1H). 3J9 (bd. 2 H), 23$ (s, 6 H), L54 (bs, 1H) ppm. 
Anal. (CJOHJJFNJO) H; C: cakd. 74.51; found, 72.52; N: oslcd, 
0.69; found. 7.54. 

(E)-3'l2«<DimethyUraino)»4-(4-fluorophenyl)-3-
quinolinyl}-2*propenal (25) was prepared analogously to com
pounds 6a-* in Scheme I: yield 92%; 'H NMR (CDClj) 5 9.35 
(d. 1 H). 7.75 (d. 1 H). 7.58-6.98 (m. 8 H). 6.32 (dd. 1 H). 2^9 
(s, 6 H) ppm. Anal. (CSHJJFNJO) H. N; C: calcd. 74.98; found. 
72.85. 

(4(r,€^(£))'6'[2'(2*(Diioethylamino)-4*(4>fluoroplienyl)-3-
quino!inyl]ethenyUtetrahydro-4-hydroxy*2H-pyran-2-one 
(26) was prepared in 29% overall yield from compound 25 in an 
analogous manner to the preparation of lactones 8a-e from al
dehydes 6a-r. mp 150-152 *C; 'H NMR (CDCl,) 6 7^3 (d. 1H). 
7.57-7.50 (m. 1 H). 7.26-7.16 (m. 6 H). 6.49 (d. 1 H). 5.66 (dd. 
1H). 5.16-5.06 <m. 1H). 4.26-4.25 (m. 1 H). 3.01 (s. 6 H). 2.75-2£0 
(q. 2 H). 2.07 (bs. 1 H). 1.82-1.51 (m.) H) ppm. Anal. (CV 
HaFN2Or0.5C4H,O1) C. H. N. 

3-Mcthyl-4-quinoiinemechanol (28) was prepared in 73% 
vield via a D1BAL-H reduction of 27:» lH NMR (CDCl,) 6 8.55 
(s. 1H). 8.17-7.90 (m. 2 H). 7.6&-7.42 (m. 2 H). 5.05 (s. 2 H), 2.46 
(s, 3 H), 2.20 (bs. 1 H) ppm. 

3-Methyl-4-quinolinecarboxaldehyde (29) was prepared in 
70% yield from 28 via a Swtrn oxidation: 'H NMR (CDCl,) S 
10.77 (a. 1 H). 8.68 {s. 1 H). 8.52-8.41 (m, 1 H), 8.03-7.87 (ra. 1 
H), 7.67-7.34 <m, 2 H), 2.67 <s, 3 H) ppm. 

Methyl (£)-» «3-meth>-]-4-qu>ao]iay])-2-propeoMte (30) 
was prepared in 76% yield via treatment of 29 with methyl 
(triphenylphosphoranylidenelacetate in an analogous manner to 
the preparation of compounds 4a'-e in Scheme I: 'H NMR 
(CDCl}) i 8.70 (s. 1 H). 8.10-7.34 (m. 5 H). 6.21 (d. 1 H). 3JO (s. 
3 H). 2.42 (s. 3 H) ppm. Anal. (CHHJ^O,) C. H. N. 

(£)-3«(3*MethyM-quinoliiiyI)»2-propen-l«ol (31) was pre* 
pared in 7] % yield from 30 via DIBAL-H reduction: kH NMR 
(CDCl,) 9 8.65 (s. 1 H). 8.10-7.85 (m. 2 H), 7.66-7.33 (m. 2 H). 
6.92 (d. I H). 6.11 (dt. 1 H). 4.35 (bs. 3 H). 2.46 (s. 3 H) ppm. 

(£)-3*(3-Methyl-4-qmnolmyl)-2-pro penal (32) wu prepared 
in 71% yield from 31 via a Swern oxidation. 'H NMR (CDCl,) 
5 9.75 (d, 1 H), 8.63 (s, 1 H). 8.02-7.14 (m. 5 H). 6^8 (dd, 1 H). 
2.41 (s, 3 H) ppm. -

(4a.6tf(f )J-6-{2-(3-MethyM-qaiaoliayl)ethe»y]3tetra-
hydro-4-hydroxy-2H-pyran*2<one (34) was prepared in 10% 
overall yield from aldehyde 32. Tlie low yield is due to inefficient 
extraction of the dihydroxy add from the aqueous phase during 
the acidification procedure: mp 198-200 *C; 'H NMR (CDCl,) 
6 8.61 (s. 1 H). 7.94-7.87 (m. 2 H). 7^5-7^4 (m. 2 H). 6^7 (d. 
1 H). 5.92 (dd. 1H). 5.46-5^7 (m. 1H). 4.90 (bs. 1 H). 4.26 (bs. 
1 H). 2.62 (d. 2 H). £33 (s, 3 H). 2.15-2.03 (m. I H). 1.89-1.76-
(m. 1 H) ppm. 

In Vivo Acute Inhibition Cholesterol Synthesis Assay 
(AICS). Male Sprague-Dawley rats (250 g body weight), pre* 
viously fed 25% cholestyramine for 3 days, were randomly divided 
into groups (N = 5/group) and given a single dose of vehicle 
(controls) or compound by an oral gavage at the indicated doses. 
One hour after drug dosing, all rats were injected intraperitoneally 
with sodium il-,4C]acetate (20.0 pCi/rat in 0.3 mL of saline). Alter 
50 min. blood samples were taken, plasma was obtained by cen-
trifugation. and plasma (>4C]cholesterol was measured after sa
ponification and extraction. 
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Disubstituted Tetrahydrofurans and Dioxolanes as PAF Antagonists he 
N 

wl 
Javier Bartroli, Elena Carceller, Manuel Merlos, Julian Garcla>Rafane!l. and Javier Forn* 
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08026 Barcelona. Spain. Received August 4.1989 

A new series of disubstituted tetrahydrofuran and dioxolane derivatives were prepared and evaluated for their PAF 
antagonist activity in the PAF-induced in vitro platelet-aggregation and in vivo hypotension tests. Several of these 
compounds exhibited more potent activity than the structurally related 2-(N»aeetyUN»{[((2-methoxy-3-[(octa-
decylcarbainoyl)oxy]propoxyjcarbonyijaminojmethyl)- l-ethylpyndinium chloride (CV'6209,3) in the in vitro assay, 
whereas all showed less potency in the in vivo test. The role of both the substituent nature and the placement and 
number of oxygen atoms in the ring are discussed. A qualitative SAR study was carried out on these nuclei. 

In vivo experiments have demonstrated PAF's role in 
several pathological conditions.6 such as asthma.7 inflam
mation,9 anaphylactic shock,9 gastric ulceration,10 and 
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• Platelet activating factor (PAF, 1) is a naturally oc
curring phospholipid first described in 1972.1 It is pro
duced by stimulated basophils, neutrophils, platelets, 
macrophages, endothelial cells, and IgE-sensitized bone 
marrow cells.' PAF is involved in a wide range of bio
logical actions such as stimulation of platelets and leuko
cytes, bronchoconstriction, hypotension, negative inotropic 
cardiac effects, and increase in vascular permeability.3'5 

ws-
nte 

.22 
(6) (e) New Horitom in Platelet Aetiuating Factor Research; 

Wualow, C. M.. Lee. M. U Eds.; Wiley; New York, 1987. (b) 
Brequet. P.; Touqui, L; Shen. T. Y.j Vargaftig, B. B. Phar-
macoi. Rev. 1987.39,97. 

(7) (a) Page, C. P. Deuelopmtnts in Asthma. A View of Current 
Rtsearch', PJB Publications: Richmond. Surrey, England, 
1987. (b) Mencia Hutrta, J. M.; Benhazaou, M. In Asthma. 
Clinical Pharmacology and Thtrvpeutic Progress; Kay, A. B., 
Ed.; Blackwell Scientific Oxford, 1986; pp 237-250. (c) Pat* 
terson, R.; Bernstein, P. R.; Harris, K. E.; Kreii, R. 0. J. Lab. 
Clin. Med. 1984,104,340. (d) Morley, J.; Page, C. P.; Sanjar, 
S. /nt. Arch. Allergy Appl. Immunol. 1985, 77,73, (e) Page, 
C. P.; Archer, C. B.; Paul. W.; Morley, J. Trends Phannacoi. 
Sci. 1984,5, 239. 
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(1) Benveniste. J.; Henson, P. M.; Cochrane, C. G. J. Exp. Med. 
1972. J3$, 1356. 

(2) Vargaftig, B. B.; Benveniate, J. Trends Phormocol. Set. 1983, 
4,341. 
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(Suppl. 4), 10, 
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Phosphorus-Containing inhibitors.of HMG-CoA Reductase. 2.1 Synthesis and 
Biological Activities of a Series of Substituted Pyridines Containing a 
Hydroxyphosphinyl Moiety2 

2804 

Jeffrey A. Robl,* Laurelee A. Duncan, Jelka Plmcec, Donald S. Karanewsky, Eric M. Gordon, Carl P. Ciosek, Jr., 
Lois C. Rich, Viviane C. Dehmel, Dorothy A. Slusarchyk, Thoznaa W. Harrity, and Kelly'A- Obrien 

The Bristol'Myen Squibb Pharmaceutical Rtscarth Institute, P.O. Box 4000, Princeton, Afew Jersey 08543-4000. 
Received February 22,1991 

A series of 2J,4,(5),6-iub9tituted pyridines cootaining a hydroxyphospbinyl functionality have.been prepared end 
were evaluated for their ability to inhibit the cnxyme HMG-CoA reductase. Systematic sutatitution of both R'-R4 

and X-Y led to compounds of type 3H> with in vitro potency greater than that of mevinoDn (Na ealt). 

Schema I4 Introduction 
High serum cholesterol levels have been linked to the 

development of atherosclerosis and coronary heart disease 
(CHD).3 A major constituent of serum cholesterol, low 
density lipoprotein (LDL), is widely believed to be ath
erogenic upon oxidative modification in vivo,4 and there
fore methods to reduce circulating levels of LDL are highly 
desirable. Mevinolin (1) and pravastatin (2), two closely 
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related natural products, are currently finding use as 
therapeutic sgents in the treatment of hypercholesterole
mia.4 These compounds act as HMG-CoA reductase 
(HMGR) inhibitors. Through a complex sequence of 
regulatory mechanisms, they serve to increase hepatic LDL 
receptor levels, thereby lowering LDL concentration in the 
plasma.6 Inhibition of HMGRt the rate-limiting enzyme 
in the biosynthesis of cholesterol, is therefore a proven 
approach to the treatment of hypercholesterolemia. 

In an attempt to design better, more potent reductase 
inhibitors, much effort has been expended on replacing the 
complex decalin portion of the mevinic acids (i.e. 1 or 2) 
with structurally simpler, achiral aromatic surrogates.7 In 

N 

aiAf" 
X 1T 

'» 

.R« R'. 

ft' It 
A« 

'(a) EtONa, EtOH, room temperature; (b) 10, EtONa, EtOH, 
room temperature; (c) 8, piperidine, HOAc, PhH, reflux, -H50; (d) 
R^COCH,R^ LiN(TMS),. THF, -78 'C; («) NH4OAC, CitfOAcJj, 
HOAc, reflux; (f) LiAlH^, THF; (g) Dess-Martin periodinant;, 
tert'butyl alcohol. CHjClj, room temperature, or (COIjCI], DMSO. 
CHjClj, -IB "C then TEA or TPAP, 4-methylmorpholme N-oxide, 
4A molecular sieves. CH2C1], room temperature; (h) CBr4, PPhj. 
CH]Cli(CH}CN); (i) n-BuU (2^ equiv), THF, -78 -C, then aatu-

• rated NH4CI quench. 

Scheme 11" (1) For part 1 In thia aeriea, tee: Kaianewaky, D. S4 Badia, M. C4 
Cioaek. C. P- Jr.: Robl, J. A.: Sofia. M. J.; Simpkins, L. M.; 
DeLange, B4 Hmmiy, T. Biller, S. A.; Gordon, E. M. 
Phoaphoms-Containing Inhibitora of HMG-CoA Reductase. 1. 
4-|(2'Arylethyl)hydrotyphoaphinyll»3'hydroxybutapoic Adds: 
A New Class of Cell Selective Inhibitora of Choleaterol Bio-

• ayntheais. J. Med. Chem. 1990.33.2992-3966. 
(2) Presented in part at the 199th Meetinf of the American 

Chemical Society, Boaton, MA, April 1990, Abatract MED1 

^Ai^yO HO OH 
Bf^X^CO^ 
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HO OH 19 

O OSW-MyqPtt, 

l-W 20 

OSMt-fiutyflPhj 
I'syKjXO/* 

d 128. IAO 
(3) Endo, A. Compactin (ML-236B) and Related Compounds aa 

Potential Cholesterol-Lowarins Aftata That Inhibit HMG* 
CoA Rcductaae. J. Med. Chem. 198S, 28,401-40$ and refer* 

19 

encea therein. 
O OSKMutfflPh, 

*toO-P>^is^C01M. 
CI 

(4) Steinberg, D4 Panbaaarathy, S.; Carew, T. E.; Khoo. J. C.; • 
Witztum, J. L. Modifications of Low»Denaity Lipoprotain That 
Increase Its Atherofcaidty. N. Eng. J. Med. 1989, 220, 
915-924. 

(5) (a) Hoeg. M.; Brewer. H. B.. Jr. 3-Hydroxy-J-Methyl-
-glutaryl-CoEntyme A Reductase Inhibitors in the Treatment 
of Hypercholnterolemia. J. Am. Med. Assoc. 1987,258(24), 
3532-3536. (b) Grundy, S. M. HMG-CoA Reductase Inhibiton 
for Tnatment of Hypereholeatcrolemia. N. Eng. J. Med. 198S, 
319.24-31. 

(6) Brown. M. S.: Goldstein, J: L. A Receptor-Mediated Pathway 
for Cholesterol Homeostasis. Science 1986,232,34-47. 

• osw-MrtPti, 

DCHA.HO 21 

•(a) See ref 12; (b) (t-B^PhtSiCl, DMAP, imidazole, DMF; (c) 
Hal. MEK. reflux; (d) (I.PIO)3P. 160 •C; (e) TMSBr, BSTFA, 
CHjClj," (ft MeOH, DCC, pyridine; (g) dicyelobexylamine. EtfO; 
(h) S% KHS04. then TMSDEA. CH,C1,; (i) (COJjClj, catalytic 
DMF. CH A-
most cases, the 3,5-dihydroxyheptanoic acid portion of the 
molecule, the pharmacophore that interacts with the 3* 
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Phosphorus'Containing Inhibitor^'^HMG-CoA Reductase 

hydroxy-3-methylglutaiyl (HMG) binding domain of the 
enzyme,8 has been retained. In our previous communi
cation,1 we described a rationale for the design of a new 
class of HMGR inhibitors that utilizes a hydroxy-
phosphinyl functionality in place of the commonly ex
ploited OS hydroxy functionality present in the 3,5-di-
hydroxyheptanoic acid pharmacophore. The hydroxy-
phosphinyl group was designed to bind to the protonated 
form of the catalytic group, which serves to activate sub
strate carbonyl groups toward delivery of a hydride ion in 
the enzymatic reduction of HMG-CoA to mevalonic add. 

We have prepared hydroxyphosphinyl'containing 
HMGR inhibitors utilizing a wide variety of aromatic 
hydrophobic binding domain surrogates. In this paper, we 

Journal o/ Me- 'al Chemistry, 1991, Vol. 34, No. 9 2805 
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• (B) BujSnH, caL AIBN. 140 *C. then Et,0; Cb) t-BuLi. THF, 
-78 "C. then 22, THF. -100 *0; <c) TBAF, HOAc. THF; (d) H„ 
Pd/C, MeOH; (e) NtOH, H,0, diozane, A. 

(7) (•) Stokker, G. &; Hoffaan, W. F.; Alberts. A, W.; Cregoa, E. 
J.; Oean«, A. A.; GillUlaa, J. L; Huff, J. W.; Noveiio, F. C.; 
Prugh, J. D.i Smith, R. L; WilUid, A. K. 3-Hydroiy-3-
methylgluUiyUeoenzyme A Reductase Inhibitors. 1. Strue* 
turai Modification of 5*SubitituUd 3,S-dihydroxyp«ntaaoie 
Adds and Their Ltctone Derivatives. J. Med. Chtm. 1985,28, 
347. (b) Hoffman, W. F.: Albens, A. W.; Crigoe, & J.; Deass, 
A. A.; Evans, B. EL: Gilfillaa, J. L.; Gould, N. P.; Huff, J. W,; 
Novello, F. C.; Prugh. J. D.; Rittle, K. £.; Smith, R. L; Stokker, 
C. E.; WilJard, A. K. 3>Hydroxy>3<methyig)utaryi*coenxyme A 
Reductase Inhibitors. 2. Structural Modification of 7-(sub« 
stituted aryl)*3,5-dihydToxy-6-heptenoic Acids and Their 
Lactone Derivatives. J. Med. Chem. 1986, 29,15^169. (c) 
Stokker, G. E.; Alberts, A. W.; Anderson, P. S.; Cragoe, E. J.; 
Deana. A. A.; GilflUan, J. L; Hirshfield, J.; Holtt, W. J.; 
Hoffman, W. F.; Huff, J. W.; Lee, T. J.; Novello. F. C.; Prugh. 
J. D.; Rooney, C. S.; Smith, R. L.; Wiliaid, A. K. 3-Hydroxy-
3*methy)glutaryl*coensyBe A Reductase Inhibitors. 3. 7-
O.S-Disubstituted (l,r*biphenyl]'2'yi)-3,5-dihydroxy-6-hef>-
tenoic Acids and Their Lactone Derivatives. J. Med. Chem. 
1986,29.170-161. (d) Stokker, G. E.; Albertt, A. W.; Gilfillan, 
J. L; Huff, J. W.; Smith, R. L. 3>Hydrozy*3*methylglutaryl< 
coenzyme A Reductase Inhibitors. 5. 6*(Fluoren*9«yl)* and 
6'(Fluoren-9-ylidenyl)-3,S-dihydroxyheptanoie Acids ami Thek 
Lactone Derivatives. J. Med. Chem. 1986,219, 852-855. 
Balasubramanian. N.; Brown. P. L; Catt, J. D.; Han. W. T.; 
Parker, R. A^ Sit, S. Y.; Wright. J. J. A Potent, Tissue-Selec
tive, Synthetic Inhibitor of HMG-CoA Reductase. J. Med. 
Chem. 1989.32.2039*2041. <Q)Roth. B. D.; Ortwine. D. F.; 
Hoefle, M. L: Stratton. C. D.: SUskovic, D. R.: Wilson, M. W.; 
Newton. R. S. Inhibitors of Choleeurol Biosynthesis. 1. 
iroaj-S.(2.PyTrol-l-ylethyl>-4-hydroxypyTan-2-6ne5, a Novel 
Series of HMG-CoA Reductase Inhibitors. 1. Effects of 
StructuraJ Modifications at the 2* and S-Positiona of the Pyr
role Nucleus. "J. Med. Chem. I99D. 33.21-31. (gnSliskovic, D. 
R.; Roth, B. D.; Hoefle, M. L.; Wilson, M. W.; Newton, R. S. 
Inhibitors of Cholesterol Biosynthesis. 2. 1AS-Trisubstituted 

-2Mizopyr«n-€-yl)ethyl}pyrazoles.^ 
-38. Qy JendrsUa, H.; Baader, E.; 

Bartmann. W.; Beck, G.; Bergmann, A.; Granzer, E.; Ker-
ekjarto, B. Kesseler, K.; Krause, R4 Schubert, W.; Wess. G. 

. Syntheaia and Biological Activity of New HMG-CoA Reduc
tase Inhibitor!. 2. Derivatives of 7-(l/f-PyxToI-3-yl)-substi-
tuted-3^-dihydroxyhept>6(£)-enoic(*heptanoic) Adds. 
Med. Chem. 1990.33.61-70. (x\ Roth. B. D4 Blankley. C. J.; 
Uracholowakt, A. W4 Ferguson, E.; Hoefle. M. L.; Ortwine. D. 
F.; Newton, R. S.; Sekerke. C. S4 SUskovic, D. R.; Stratton. C. 
D.; Wilson, M. W. Inhibitor* of Cholesterol Biosynthesis. 3. 
Tetrehydfo-t-hydr©xy-S-(2-(lJ/-pynoM-yl)ethyl)-2tf-pyt*n' 
2-one Inhibitors of HMG-CoA Reductase. 2. Effects of In
troducing Subetatuents at Positions Three and Four of the 
Pyrrole Nucleus.^. Med. Chem. 1991.34.357-366. © _ ;. 
kovic, D. It; Picard, J. A.', Roark, W. H.; Roth, B. D.i Ferguson, 
E.; Krause, B. R.; Newton, R. S.; Sekerke, C, S.; Shaw, M. K. 
Inhibitors of Cholesterol Biosynthesis. 4. (rani*6*[2-(Substi-
tuted quinolinyl)ethenyl/ethyl]tetrBhydro*4*hydroxy*2/f« 
pyTan-2>onea, a Novel Series of HMG-CoA Reductase Inhib' 
itonyj. Med. Chem. 1991.34.367-373. 

(8) Abelea. R. H.; Nakamura. C. £. Mode of Interaction of 5'Hy-
drozy-i-methylglutaryl CoEnzyme A Reductase with Strong 
Binding Inhibitors: Compsctin and Related Compounds. 
Biochemistry 1985, 24,1364-1376. 
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* (a) n-BuLi (1.1 equiv for 17, 2J2 equiv for 16), THF, -78 *C, 
then 22. THF. -78 'C; (b) TBAF, HOAc, THF. then CH,N„ E^O; 
(c) NaOH or LiOH, HjO, dioxane, 50 *C. 

describe the utilization of substituted pyridines2^ in the 
synthesis of hydroxyphosphinyl containing inhibitors 3-6, 
in which both the "linker" portion (X-Y) of the molecule 
and the substituents on the pyridine ''anchor* have been 
widely varied. 

Chemistry 
Methods for the synthesis of the requisite pyridine 

nuclei are depicted in Scheme 1. Claisen-Schmidt con* 
densation of methyl ketone 7 with aldehyde 8 provided 
{raru<enone 9. Ethoxide-catalyzed Michael addition of 
£-keto ester 10 to 9 gave the desired adducts 11, usually 
as a 1:1 mixture of diastereomers. Method B provides U 

[2-(Tetnhydro-4-hydroxy-
Med. Chem. 1990. 33. 31 

(9) During the course of this work, others have disclosed their 
efforts on pyridine based 3,5-d 
taining HMGR inhibitors; see 
Baader, E.; Bertmann, W.; Bergioann, A.; GranMr,.&! Jen* 
drilla. H.; Kerekjarto, B. v.; Krause, R.; Paulus, E.; Schubert, 
W.; Wess, G. Synthesis and Biological Activity of New HMG* 
CoA Reductase Inhibitors. 1. Lactones of Pyridine* aad Py* 
rimidine-Substituted 3,S-Dtbydroxy-6-.bepte&oic(*heptaaoie) 
Acids. J. Med. Chem. 199Q. 33. 52-60. fb) Aogerbauw. R.i 
Fey, P.; Hubsch, W.; Phillips, T.; BiscHolf, H.; Petxinaa, D.; 
Schmidt, D.; Thomas, G. European Patent Application EP*A* 
0325130. (c) Chucholowski, A. W.; Roth, B. D.; Creswtll, M, 
W.; SUskovic, D. R. European Patent AppHestion EP-A-
0306929. 

ihydroiyheptanoic add con* 
Beck, G.; Kesseler. K.; 
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Table I. Pyridyl Alcohob U 
% yield' 

mp. "C (method) fonnuU R* R3 RJ R* auL» no. 
CnHwTNO C.H.H 
CaHaPNO C.H.F.N 
Ct»H»FHO C.H.F.N 
C^HaFNO C.H.F.N 
CnH.ANO e 
CMHUFNOS C. H.F.N.S 
CMHIIFNO C. H.F.N 
CuHaFNO C.H.F.N 
CUHMFNO C.H.F.N 
CMHUFNO C.H.F.N 

•CJA.FNO C. H.F.N 
CstHvFNO C.H.F.N 
CBH^FNO C.H.F.N 
CaHjoFNO, C.H.F.N 

82(B) 
65(B) 
40(B) . 
30 (B) 
60(B) 
37(B) 
22(B) 
57(B) 
24(B) 
13 (B) 
49(B) 
40(B) 
56(B) 
42(B) 

i-CjH, H CA 167-169 
114-115 
122-124 
73-75 
130-132 
151-153 
154-155 
88-90 
94-95 
139-140 
112-113 
101-104 
143-145 
114-115 

4-FCaH4 
4-FC^4 

14a 
Z-MeCtHi 
2-(C,HiCHt)CtH4 
1-niphthvl 
2JA6-(F)4CVII 
2-tliienyl 

i-CjH, H 14b 
H A-FCJU 

4-FCtH4 
4-FCaH« 
4-FC,H4 
4-FCaH4 
4>FCaH4 
4-FCaH« 
4-FC,H4 

4.FCiH4 

4-FCA 
4-FClH« 
4-FCtH4 

14c 
i-C)H) H 14d 
i-CjH? 
i-CjHi 

H 14e 
H Uf 

i-CjH, H CH, 14K 
J-CJHT i-CjH, H Ufa 

C-CJHJ 
(C.HjJjCH 

i'CjHj H Ui 
H 14} 

HCJH, H 14k 
hCjHy c-CtH,, H 141 
l-CjH, l-admantyi H 14m 

do 
H Ua 

68(A) 
53(A) 
21(A) 
52(A) 

C.H. CsHfiFNO 
CaHuFNO 
CUHMFNO 
CTIHMFNO 
CnHnFaHO 
CnHjoFNO* 
CJJHBFNO 

C. H. F. N 
C.H.F.N 
C.H.F.N 
C. H. F. N 

'•CJHT CH, 182-184 
228-230 
244-246 
169-171 
163-165 
166-167 
138-139 

4-FG.H4 

4-FC#H« 
^FC^t 
4.FCiH4 
4*FCaH4 
4-FC,H4 

4.FC4H4 

14o 
i-CjH, C.H, CH.CH3 

i-C,HT 

Up 
i-CjH, C.H, Mq 
i-C^7 
I^H, 

C«Hs C«Hj Ur 
CtH, 8(A) F tu c 

'•CJHJ 13(A) C. H. F. N 
C. H.F.N 

14( /I • 1 
n » 2 i-CsH, 41(A) Uu 

"tii fCHrf 

14v 4-FC«H4 
14w 4*FC|H4 
UI 4.FC«H< 
\iy 4.FC«H4 
Us 4-FC«H4 
14M 4*FC|H4 
14bb i-CjHi 
14C6 4>F>3«McC«Hs 
Udd <-F"2-MeC|Hj 

i-CjH, 
t.C4H, 

cC,H, 

68(A) 
20(B) 
62 (B) 
71(A) 
61 (A) 
72 (A) 
31 (B) 
60 (B) 
66(B) 

161-162 CMH^FNO 
CBHNFNO 
CMHMFNO 
CSHJOFNO 
CnHxFNO 
CnHiiFNO 
CnH^FNO 
CaHaFNO 
CgHaFNO 

C. H. F. N n « 3 
CJI, oil H 
CJI. H 176-177 

140-142 
180-181 
178-180 
172-173 
159-160 
134-135 

C. H. F. N 
C. H. F. N C«Hi CH, 

CjH, CH, C.H, 
CH, CH, C,H4 C. H.F.N 

C. H. F. N 
C. H.F.N 
C. H.F.N 

4-FG|H4 H 
t-CjH, H 
i-CjHf H 

CfHj 
C^H, 
CtH, 

'Reprcsenu overtll yield from 12 (method A) or from 9 (method B). 'Analytical results were within ±0.4% of the theoretical value. . 
' Microsnaiysil wis not performed. Compound poueued 'H NMR and MS in accord with assigned structure. 4 And. Calcd: C, 79.25. 
Found: C. 78.74. 

in generally good yields in the cases where R3 - H but was 
unsatisfactory in cases where R3 was alkyl or aryl In these 
cases, introduction of the R3 substituent was best carried 
out utilizing method A. 0*Keto a,^unsaturated ester 12, 
generated by Knoevenagel condensation of d-keto ester 10 
with aldehyde 8, readily underwent Michael addition with 
lithium enolate R<C(OLi)—CHR3 to give 11 as a complex 
mixture of diastereomers. Treatment of 1,5-diketone 11 
with NH4OAC in hot HOAc afforded the intermediate 
dihydropyridme, which underwent Cu(OAc)s oxidation10 

in situ, affording pyridyl ester 13. Utilization of either 
method A or method B allowed for the rapid and con
venient generation of tetra* and pentasubstituted pyridines 
13, in which the substituents Rt-R4 could be independently 
selected from a variety of alkyl or aryl groups. Simple 
LiAlH* reduction of 13 gave pyridyl alcohols 14 (Table I). 
Alcohols 14 provided an entry to phosphonic acid based 
inhibitors 6 (see Scheme V), but a one-carbon homologa
tion was necessary for generation of the phosphinic add 
class of compounds (see Schemes III and IV). Oxidation -
of 14 could be effected under a variety of conditions to give 
the corresponding aldehydes 15. Reaction of 15 with 
CBr^/PPhj provided the vinyl dibromides" (Table II) in 

generally excellent yields. Treatment of 15 with n-BuLi 
in THF at -78 0C generated the corresponding acetylenic 
anions in situ. The anions could be utilized in carbonr 
phosphorus bond formation directly or quenched with a 
proton source to give acetylenes 17. 

The routes we have developed1 for the synthesis of both 
the phosphinic and phosphonic add based inhibitors utilize 
phosphonochloridate 22 as a synthon for the introduction 
of the 3-hydroxy-4-(hydroxyphosphinyl)butan0ic side 
chain. The S enantiomer of compound 22 was prepared 
by a multistep route (outlined in Scheme II) from iso-
ascorbic acid via known13 bromohydrin ester 18. Silylation 
of 18 followed by Finkelstein reaction on the silylated 
bromide provided 19 in 74% overall yield. Arbuzov re* 
action of 19 was best effected with triisopropyl phosphite 
to give 20 in 75% yield. Phosphorus deesterification with 
TMSBr followed by reestcrif!cation with MeOH/DCC in 
pyridine gave the corresponding phosphonic acid mono* 
methyl ester, which was conveniently isolated and stored 
in stable fcrm as its dicyclohexylamine salt.21. Regen* 
eration of the free acid followed by subsequent treatment 
with TMSDEA and oxalyl chloride thus provided phos» 

(10) Bell. T. W,; Rotheabcrger. S. D. Synttaeaia of Annelated Pyr
idines from 1,5-Diketone EquWalenta using Cupric Acetat* and 
Ammonium Acetate. Tetrahedron Lttt. 1987.4817-4820. 

(11) Corey. E. J.; Fuchs, P. L. A Synthetic Method for Forayl-
Ethynyl Conversion (RCHO-R^CH or RC^CRO. Tttra-
hedron.Lttt. 1972.3769-3772. 

(12) (a) Bock, K.; Lundt, L; Pedersen, C. Synthesis of (£)• and 
(A)-4-Amino-3-hydroxybutyric Acid (GABOB) and (£)• and 
(J?)-Carnitine from Arabinose or 'Ascorbic Acid. Acta Chem, 
SeondH B 1983. 37, 341-344. (b) labeU. H. S.: Frush. H. L. 
Oxidation of L«ascorbic add by hydrogen peroxide: prepara
tion of L-threonic acid. Carbohydr. Res. 1979, 72, 301-304. 
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Ttbie II. Pyridyl Vinyl Dibronudei 16 
% yield* 

(method)' R8 Rs R1 R4 ®p» *C no." 
oil i-CjH, H 4-FC«H« 

4-rC^H4 
4.FC1H4 
i-rcji* 
4.FCtH« 
4<FC«H« 
4-rCtHi 
4'TCJU 
t-rcju 
4-TCjU 
4-rcjii 
4-FCiK4 

4-FC(K4 

4-FC.H, 

C|Hs Ite 88(C) 
68 (D) 
62(D) 
74(D) 
62(D) 
86(D) 
94 (D) 
71(D) 
71(D) 
86(D) 
68(D) 
72(D) 
69(D) 
74 (D) 

i-CjH7 H 2.MeGlH« 
2-{CiH»CHi)CJH< 
1-iuphthyl 
2JA6-(F)<C#HI 
2-thi«nyl 

16b 108-110 
i*CjHT 
i-CjH, 
i-CsH, 
MJjKt 

H foun 16c 
I6d H foun 

H I60 77 
16f H 107-106 

*-CIH7 
i-CsHr 

H o3 16* CH3 
I-CJHT 
C-CJH, 
(C,H^CH 
t-CfH, 
c-C»Hii 
l-kdamuityl 

X6b 52-53 
i-CjH» 161 H oU 
i-CjHj H 141-142 

98^100 
98-100 
176-177 
129-131 

I6J 
t-CjH, 
i-CjH, 
i-CjH, 

16k H 
H 161 
H I6ax 

i'W, H 16s 

do 
S-C,^ 

i-C,H7 
i-CjH, 
i-CjH, 

CH, C.H, 4-FC^, 
4.FC,H4 
4.FC,H4 
4'FCtHi 
4-FCaH4 
4-FC,H, 

169-170 
155-157 

85(D) 
62 (D) 
83(D) 
86(D) 
76 (D) 
58 <D)< 

16o 
CHjCH, 
i-CjH, 

C»H» I6p 
C(H| fotm 16q 

C,H4 C^, 155-158 
105-107 

16r 
F C«H| 16* 
n » 1 foam 16t 

tb (CHJ, 

4-FC,H4 
4-FC,H, 
4-FC^4 

4.FC,H4 

4.FC,H4 

4FCiH4 

4-FCIK4 

i-CjHT 

c-CjHj 
e-CjHj 

n * 2 
n » 3 

121-122 
173-175 

76 (E) 
83(D) 
58 (D) 
69 (E) 
77 (E) 
72 (E) 
73 (E) 
64(C) 
89 (D) 
75 (D) 

16u 
16v 

CJHI oil H 16w 
H C<H4 170-172 

155-157 
137-138 
141-143 
124-126 
102-104 
125-129 

16x 
CH, C,H» I6y 

C,H4 C,H» CH) 16z 
CH, C»H| CH, Ifiu 
4-FC«H« 
i-CjH7 
i-CaHT 

16bb i-CjHj H C|H» 
4*F*3*MiC|H} 
4*F«2<MeC«Hj 

H C|H| 16ee 
16dd H C|Hj 

• All apcctril data were confliitant with tMigned structures. 'Represents overall yield from 14. 'Represents method of oxidation. Method 
C: Desi-Martin periodinane. t^C-butyl aJeohol, CH,C]j, room temperature. Method D: (COaCl*. DMSO, CHsCI). -78 "C. then TEA. 
Method E: TPAP, 4>methylaorpholine N-oiiit, 4A molecular sieves. CH^Ci). room temperature. -CHjCN used as solvent in the formation 
of 16w from 15w. 

phonochloridate 22. Silylation of the free acid of 21 prior 
to treatment with oxalyl chioride generates TMSC1 rather 
than HC1 as a byproduct of the reaction, allowing the 
tert'butyldiphenylsilyl protecting group to remain intact 

Scheme 111 outlines the route developed for the synthesis 
of troru-vinyl (X-Y = CH=CH(t)) and ethyl (X-Y « 
CHJCHJ) linked inhibitors 4 and 5. Hydrostannylation of 
acetylene 17 with tributyltin hydride under free-radical 
conditions'9 followed by treatment of the intermediate 
trons-vinylstannane with iodine stereospediically provided 
the trons-vinyl iodides 23 in good yields. Metallation of 
23 with fert-butyllithium generated the corresponding 
vinyl anion, which was subsequently coupled with phos-
phonochloridate 22 at -100 eC to give 24 in yields aver
aging 55%. Higher reaction temperatures led to a sub
stantial diminution in product yield. Desilylation with 
buffered fluoride provided 25, which was saponified to give 
tranj'VinyMinked inhibitors 4, or, was subjected to cata
lytic hydrogenation followed by saponification to give ethyl 
linked inhibitors 5. 

Synthesis of ethynyl (X^ = C^C) linked inhibitors 3 
was, in general, more straight forward (Scheme IV). The 

Scheme V* 
.OH 

A' R\ aA 
,N 

R* 14 
R* 

QaomWhylw Unhed fcihibiw 

O 0 
*P*^V,^CO|M* 
1 OS 

NaO w«o 
\ OH o o 

R» RV fl'. 
N .N 

R' R1 

R* R* 

30. R - H 

• (a) 22, pyridine, 4 'C; (b) TBAF, HOAc, THF; (e) NaOH, HjO, 
dioxane, 55 *C. 

lithium anion of 17, generated by the reaction of either 16 
or 17 with n-butyllithium, smoothly underwent coupling 
with phosphonochloridate 22 at -78 eC to give 27, usually 
in 69-80% yields. Desilylation followed by saponification 
thus provided diacids 3. In the case of the ethynyl-linked 
compounds, cleavage of the silyl ether of 27 with fluoride 
ion also led to partial deesteriflcation-at the methyl 
phosphinate ester. Reesterification with diazomethane was 

(13) ToUtilkov, Q. A.; Miftakhov. M. S4 Danilova, N. A.; Vel'der. 
Y. L RefitK and Stereoselective Hydrostannylation of 3* 
Hydroxy^phenozy-l-butyne; Effective Approach to Inter* 
mediates in the Total Synthesis of wAryloxyprostaglandin*. 
Synthtti* 1986,496-499. 
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necessary in order to obtain the desired products, 28, in 
consistently good yields. 

Phosphonic acid based inhibitors 6 were generated as 
shown in Scheme V. Reaction of pyridyl alcohols 14 with 
phosphonochloridate 22 in pyridine gave 29, which were 
subsequently desilylated and saponified to give inhibitors 
of type 6. Treatment of diesters 30 with base led to a 
mixture of both 6 and 14, resulting from competing hy
drolysis of the methyl and pyridylmethyl phosphonic es
ters. 

In order to study the relationship between activity, the 
linker group X-Y. and the alkyl substituent at R3, a variety 
of inhibitors were synthesized in which the R2 group (R2 

= methyl, ethyl, cydopropyl, and isopropyl) as well as the 
linker X-Y (C^C, CH-CH(t). CH2CH2F and CH30) were 
varied. These studies show there is a strong interdepen
dence between R2 and X-Y. Where R* is isopropyl or 
cydopropyl (e.g 3-6a,k,o,p,v,y), the general order of ac
tivity with respect to X-Y is CH'—CHU) > CHjO > C®C 
> CH3CH2. In general, compounds possessing the trans-
vinyl group are 2-32-fold more active than their acetylenic 
or methylene ether counterparts and &-95-fold more potent 
than their ethyl-linked counterparts. A reversal in activity 
occurs when R2 is methyl. In this case (e.g. 3aa, 5aa, and 
6aa), the order of activity is CHJCHJ » C^C =* CH20. 
As expected, ethyl substitution at R3 (e.g. 3-6z) exhibits 
activity that is intermediate between that of isopropyl and 
methyl substitution (i.e. CH3CHJ «* C^C for X-Y). In 
essentially all cases studied, the trans-vinyl group was 
found to be the superior linking functionality, regardless 
of the substitution pattern' at R1 and R3. The SAR of the 
phosphonic acid based inhibitors 6 (X-Y is CHjO) more 
closely parallels that of the inhibitors possessing the ace-
tylenic or trans-vinyl linkers, rather than the isosteric 
ethylene linkers. These data indicate that the alkyl R2 

group must be tailored to the appropriate linker X-Y in 
order to optimize inhibitory potency. On the basis of these 
SAR, the most potent compounds possess either an iso
propyl or a cydopropyl group at R2, a trans-vinyl or oxo-
methylene linker for X-Y, a 4-fluorophenyl group at Rl, 
and substitution at both R3 and R4. Indeed, most of the 
compounds that possess low to subnanomolar activity 
against HMGR (i.e. 4o, 4p, 4v, 6v, and 6y) fulfill these 

Since the main site of both LDL synthesis and expres
sion of LDL receptors is in the liver, inhibition of chole
sterol biosynthesis in extrahepatic tissue may lead to un« ^ 
desirable side effects. We therefore felt it would be ad- ' 
vantageous to develop HMGH inhibitors that would be 
selective for hepatic cells over extrahepatic cells.19 Con
sequently, the phosphorus-based inhibitors were evaluated 
for their ability to inhibit cholesterol synthesis from 
("Cjacetate in both hepatic end nonhepatic cells (Table 
IV). For comparison, mevinolin (1) and pravastatin (2) 
were also evaluated. One striking difference between 
pravastatin and mevinolin is exhibited in their ability to 
inhibit cholesterol synthesis in whole cells. Pravastatin 
shows inhibition in freshly isolated rat hepatocytes com-

Biological Results 
Compounds 3-6 were tested for inhibition of the con

version of "C-HMG-CoA to ["Clmevalonic acid by par
tially purified HMG-CoA reductase (Table HI). Activities 
are expressed as concentration of drug producing 50% 
inhibition of the enzyme (/» value). The /u's of the so
dium salts of mevinolin (1) and pravastatin (2) are shown 
for comparison. Structure-activity relationships were 
studied by (i) varying the nature of the substituents ortho 
to the binding domain pharmacophore, (ii) varying the 
substituents at carbons C-5 and C-6 (R3 and R4) on the 
pyridine ring, (iii) varying the nature of the "linking" group 
X-Y, and (iv) fusing the C-5 and C-6 positions of the 
pyridine ring with cycloalkylbenzo substituents. 

Workers at Merck had previously shown7b in a di-
hydroxyheptanoic acid based inhibitor series that, for 
optimal inhibitory potency, an aryl and an alkyl group 
must flank the HMGR binding domain pharmacophore. 
Early in our studies, we found that placement of the alkyl 
substituent (preferably isopropyl) at R2 and the aryl sub
stituent (preferably 4-nuorophenyl) at R1 lead to com
pounds of higher potency relative to their regioisomers 
(compare 3a and 4a with 3bb and 4bb). Subsequent 
studies were carried out utilizing this substitution pattern. 
It is apparent that the enzyme is able to accommodate a 
wide variety of substituents at C-6 (R4) of the pyridine 
nucleus. Very large groups such as naphthyl (3d), 2-
benzylphenyl (3c), and adamantyl (3m) are weU tolerated. 
In general, the presence of sterically demanding groups 
such as diphenylmethyl (3j) and tert-butyl (3k) is preferred 
over smaller substituents such as methyl and isopropyl. 
A notable exception is seen in the case where R4 is cydo
propyl (3i). This compound was found to be 20-fold more 
active than its isopropyl counterpart (3h). 

Substitution at C-5 (R9) of the pyridine nucleus with an 
alkyl or aryl group dramatically increases intrinsic potency 
(compare compounds 3o-r with 3a). The effect is greatest 
with methyl and decreases with increasing steric bulk (i.e. 
for R3, methyl > ethyl > isopropyl > phenyl) with R4 as 
phenyl. It is believed that this effect is due to a favorable 
skewing of the R4 phenyl group out of the plane of the 
pyridine ring. In order to test this hypothesis, a series of 
conformationally restricted cycloalkylbenzo-fused pyridines 
were evaluated (compounds 3t-v). Cyclopentyl- and cy-
clohexylbenzo-fused pyridines 3t and 3u were essentially 
equipotent to their nonfused counterpart 3a, whereas cy-
doheptylbenzo-fused pyridine 3v was 4-5-fold more active. 
The propylene bridge in 3v necessarily holds the fused 
phenyl group out of the plane with the pyridine ring.14 

The convene is true with methylene or ethylene bridging ' 
units. As proposed above, deviation of planarity of the R4 

phenyl substituent leads to optimal inhibitory potency. 

criteria. 

,N1V 

(15) For papers concerning cell and tissue selectivity of HMGR 
inhibitors, see: (a) Tsujita, Y.; Kuroda, M.; Shimada, Y.; 
T&nzawa, K.; Aral. M.; Kaneko, I.; Tanaka, M.; MasudarH.; 
Tarumi, C.; Watanabe, Y.; Fiji, S. CS-&14, A Competitive In
hibitor of 3-Hydroxy-3-methylgiutaryl Coenzyme A Reductase: 
Tissue Selective Inhibition of Sterol Synthesis and Hypolipi
demic Effect on Various Aaioal Species. JKocAim. Biophys. 
Acta 1986,577,50-60. (b) Reference 7e. ©Germenhauseo, 
J. I.; Hunt, V. M.; Bostedor, R. G.; Bailey, P. J.; Karkas, J. D.; 
Alberts, A. W. Tissue Selectivity of the Cholesterol-Lowering 
Agents Lovastatin, Sim vista tin, and Pravastatin in Rats in 
Vivo. Bioehem. Biophys. Ret. Commun. 1989, 258, 667-675. 
($ Roth, B. D.; Bocan, T. M. A.; Blaakley, C. J.; Chucholow-
ski. A. W.; Creger, P. L.; Creswell, M. W.; Ferguson, E.; New
ton. R. S.; O'Brien, P.; Picard, J. A.; Roark, W. H.; Sekerke, 
C. S.; Sliskovic, D. R.; Wilson. M. W. ReUtiooship between 
Tissue Selectivity and Lipophilicity for Inhibitors of HMG-
CoA Reductase. J. Med. Chem. 1991.34.463-466.. (e) Shaw, 
M. K.: Newton, R. S.; Sliskovic, D. R.; Roth. B. D.: Ferguson, 
E.: Krause. B. R. HEP-G2 Cells and Primary Rat Hepatocytes 
Differ In Their Response To Inhibitor* Of HMG-CoA Reduc
tase. Bioehem. Biophys. Res. Commun. 1990,170. 726-734. 

(14) For a study on the eonfonnational analysis of bridged bi* 
phenyls and 2.2'-bipyridinefl. see: Jaime, C.; Font, J. Confer-
motional Analysis of Bridged Biphenyls and 2,2'-Bipyridines 
Empirical Force Field Calculations (MM2-V4). J. Org. Diem. 
1990, 55. 2637-2644. 
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Tabic HI. Inhibition of HMC-CoA.EUduct*— in Vitro for Coapouad* 
WD. deg * yield4 

X-V M {c, MtOH) lanthod)* 
I*,4 

famuli' BM B* R1 R1 R' no. 
4.0 

I' ,24.0 
2 

ma&L-.-™,* 

316 

616 

59 a) 610 CwC Li +*.6 (0.72) 
CH-CH(t) Li +6.2 (0.56) 
CH,CHs Li -13 (0.45) 
CH»0 N« -14 (0.47) 

2*MtC<H< C-C LI +4.0 (0J9) 
2.(C^»CH,)Cyi« OC Nt +3^ (J-M 
l-Mphthyl C"»C N« +4.9 (0.80} 
9 31 K.F.CjH) 0«C Nt +17 (0.48) 
JthiSyl C-C N« +7.6(055) f-uutnyt _ . Na +4.7(ei62) 

CMC N« +5-6 (0.78) 
CMC Na +5.1 (0.74) 
CMC Nt +4.2 (0.38) 
CMC Nc +6.5 (0.77) 
CH-CH(t) Nt +13 (0.60) 
CHiCHt Ni +0.9 (0.68) 
CHtO Ni -1.6 (0.43) 
CMC Na +4.4 (0.45) 
CMC Na +5J (0.72) 
CMC Li +6.9 (0.72) 

C,Hs H 4«FC«H4 
4-FCtH4 
4-FC,H4 

4'FC|H« 
4-FC»H4 

4.FCIH, 
4>FC«H4 
4«FC(H4 
4-FC,H, 
4-FC,H, 
4-FC,H« 
4-FC,H4 
4-FC,H4 
4-FC«H, 
4*FC4H« 
4-FCtK4 
4-F(^H, 
4-FC,H4 
4-FC|H« 
4-FC,H« 

i-CjH| 
i-C,H7 
i-C,HT 
i'CjHt 
i-CjHt 
'•CJHT 
i-CjH; 

3a 36(F) 13 C^J, H 4K 161 IV C,H, H 5a 34 (J) 117 C«H, H 6a 15 <H) 
55(H) 
33(H) 
28(H) 
33(H) 
22(H) 
16 (H) 
28(H) 

H 3b 
H 3c 28.7 H 3d iisfiiiMi § 8.9 H i-CjH, 9« 14.6 H i-CjHj 

I-CA 
i-CjH, 
i-C,H, 
i-C,H, 
i'CjHi 
i-CjH? 

3f 

''S-L 
LV^M.1\F^ 2 . = L»LL1 

-
418 

231 CMC CH, H it 80.9 i-W 
c-CjH, 
(C«HI)JCH 
t'QH, 
t-C.H, 
t'CiHf 
t-C.H, 
e-CiHu 
1-adaaastyl 

H 3b 4.2 H 31 14.9 17 (I) H 3j 6.1 33 IH) H 3k 3.2 16(F) H 4k 17.2 28(C) H Sk 32 (J) 1.4 H i-CjHj 6k 34(H) H i-CjHj 
i'CjHj 

31 15 (H) H 3B 
CnHsFNOfPUrl^HjO 13 (H) 84.6 iC,H, H 3B 

do 
Tffnf*"* 46(H) 4.5 CMC L! +9.4 (0J6) 

CH-CH(t) Na +10.0 (0^0) 
CHjCHj Na +04 (0.49) 
CH,0 Na -10 ALSO) 
CMC Na +lLi (0.45) 
CH—CH(t> Na +103(0J2) 
CH,CH, Na +1.0 (0.46) 
CHjO Na -0.1 (082) 
CMC Na +11.0 (039) 
CMC Na +111 (0.52) 
CMC Na +5.8 (0.48) 
CMC Li +14.1 (0.46) 

CH, CfHt j.CjH, 4.FC,H* 
4-FC,H4 
4-FC,H4 
4.FC,H4 
4.FCIHI 

4-FC|H, 
4.FC,H4 
4.FC,H4 
4-FC«H4 

4.FC,H4 
4.FC,H4 

4.FQH4 

3o 47(F) 1.2 {•CjHr CH, 
i.C,H, CH, 
i-C,HT CH, 

CH,CHj C,H, 
i.C,H, CHjCH, C,H» 
I-CJHT CHJCHJ C^Ht 

CHjCH, CtH| 
i-C^H, CtHt 
i*c,Ht cjat 
i'CjHi F 

4o 65(C) 9^ C,HS So 34 (j) 5.1 CJi* 60 53(H) 5.6 3p (XSS 36(F) 4p 68(G) 19.1 6p IS 33 (J) 6p 9.8 40(H) 
49(H) 
40 (H) 

39 15.6 ESliUS C^H, 3r -*• g*-£C. 443 C«H, 3a 
C^HsFNOtPLirUlHjO 18(H) 75.6 '•CjH, n » 1  3t 

^6 (CHJ. 

18 (H) C»HttFN0^Nal.125H,0 
66 (H) C»Hf»FNO|PNarOJJ0HjO 
21 (F) CBHsFNOtPNar2J0H^) 
80 (G) CsHuFNOiPNarKMH^) 
28 (J) CaHaFNOtPNarlOHtO 
1? (H) CstHMFNOtPLi)'1.01H)O 
59 (H) C*H])FNO»PNt)-10H)O 
35 (J) CsHaFNO^PNarlSOHtO 
57 (H) CnHaFN0aPNarl.25H,0 
30 (F) C»H»FNO|PNarl J3H  ̂
76 (G) CjjHnFNOiPNafl̂ SHjO 
32 (J) CaHMFNQ|PNarL75HsO 
21 (H) C^HnFNOjPNarZOHjO 
13 (F) CaH^FNOiPNarl̂ SHsO 
46 (C) CaHnFNOtPNarlJSH^O 
22 (J) CnHsFNO >̂Nar3.13H}0 
19 (H) CMHnFN0«PNa]'2.7SH}0 

CnHMFNO«PNarl05H}O 
29 (J) CMHaFNOlPNar1^4H,0 
41 (I) CaHaFNOtPL^BsO 
12 (F) CMHiiFN0^Lir2.2SH10 
53 (H) CjiH|iFNO|PLiI'l.llHiO 
33 0) C|tH»FN0«pNas<34Hk0 
12 (F) CnHT,FNOlPN -̂2JH,0 
63 (C) C(iHsFNO|PNarl.75H )̂ 

515 CMC Na +11.4 (0.40) 
CMC Na +1U (0.60) 
CH—CH(t) Na +112(0.45) 
CH,CH, Na +U (0J6) 
CHjO Na -04 (0J4) 
CMC U +13.1 (0^2) 
CMC Na +5.6 (0.81) 
CHjO Na -1.2 (050) 
CMC Na +8J (062) 
CH—CH(t) Na +6.7 (050) 
CHsCH, Na -03 (0.32) 
CHjO Na -14 (0.41) 
CMC Na +8.1 (035) 
CH—CH(t) Na +11J (0.48) 
CHfCHj Na 0 (033) 
CHtO Na -0.7 (045) 
CMC Na +7.S (04) 
CH,CH, Na 0(O44y 
CH,0 Na -0.7 (058) 
CMC U +7J (085) 
CH-CH(t) Li +U (045) 
CMC Li +9.5 (078) 
CMC Na +8.8 (038) 
CH—CH(t) Na +1.6 (041) 
CHXH, Na -L9 (0.43) 

3u 4>FC«H« 
3v 4.FC«H4 
4v 4FC,H4 
6v 4-FC,H, 
6v 4'FC«H4 
3w 4>FC«H4 
3* 4'FC«H« 
6s 4>FC|H« 
3y 4«FC«H4 
4y 4>FC,H« 
6y 4-FCtH« 
6y 4*FC«H< 
3s 4»FC«H4 
4s 4>FCtH« 
6s 4'FC«H4 
6s 4-FC«H4 
3aa 4-FC^H* 
6aa 4>FC«H« 
6aa 4>FC«H4 
3bb i-CjH, 
4bb i*C,H» 
3ec 4>F*3*M«C«H} i.(̂ HT H 
3dd 4*F>2«MeC«H, H 
4dd 4'F«2'MeC«H, H 
6dd 4.F.2-MeC,H, H 

••CJHJ 

i-CjHt 

n • 2 
n • 3 
n - 3 
11 «• 3 
n » 3 

14.4 
U 
18.6 
1.2 i-C,H, 68.4 C.H» t^H, 

C'C&, 
H 909 C«Hj H 29 C,Hi c-C^H, H 4.6 c-CjHj CH, C«H| 

e-(̂ H» CH, C,H, 
e*C»H» CH, CtH» 
c-CjH! CH, C.H, 
C,Ht CH, Cjlt 
C^H, CH, C«H| 
CtHt CH, C«H» 
CjH, CH, C«H» 
CH, CH, C«H» 
CH, CH, C«H, 
CH, ' CH, C«Ht 
4-FCaH« H C,H, 
4-FC,H4 H C^» 

15 
9.2 
L3 
109.9 
4.7 
79.8 
19.4 
1300 
235 44* 
1300 
420 
454 
210 CA 
156 C*» 33 
115 C,H. 

• RaprMMU ovcrail yield from vinyl dibronide 16 or acetylene 17. •MetbodF(Scb*malU.stapaa-c.a). Matbod G (Scbaaa m, atapa 4. a fraa 
25). Method H (Schema IV. atapa a-e from 16). Method I (Schema IV, atcpe a-c from 17). Method J (Schema V, atepe a-e). • Analysed for C. H. N. 
F, and P. RMUIU were within ±0.4% of theory unltta otherwue noud. 'Compound* were asuyed againatrat nueroaomal reductaae uainf 100 MM 
R!S>HM(̂ COA aad 17 aM NJDPH. See the Esperimenta) Section for a description of this aaaay. Reductaae enzyme lu valuea aftd95% confidence 
intarwala were TtfmlaiH from the linear eefmenta of conpoaita log doae vereus percent inhibition regmaioaa from 2-5 expenmeata. Hie average 96% 
confidence inurval for valuea reported waa ±18.4% with a range of &-40%. •Dihydrosyadd fomiaotoi«n aalt,'AnaL Cd  ̂H. WO Found: 
H 5,8? 'Ofctaiff+d "it M rather than 2S. * Not analyzed for phoephorua. 'AnaL Caicd: H,4.18. Found: H, 3.68. ; [cr]H,Ma " -33* 
(MeOH, c - 0.44). 

parable to mevinolin but is a much weaker inhibitor in 
human akin fibroblasts (31-fold)- In fact, -mevinolin is 
7.7-fold more potent in fibroblasts than in hepatocytes. In 
contrast, our phosphorus-containing inhibitors exhibit a 

4-140-fold selectivity for inhibition in hepatocytes versus 
fibroblasts, with 3o being the most selective. This selec
tivity is directly related to the presence of the phosphinic 
add functionality. The corresponding dihydroxyheptanoic 
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Table IV. Inhibition of Choleaterol Synihuis from (^JActiate in Hepaiocjies and Fibroblasu and Inhibition of Cholesterol 
Biosynthesis from ["CjAcetate in Rata on Intravenous (iv) and Oral (po) Administration* 

in vivo testing 
(EDto, mpk) fibroblasu* 

(/». nM) 
hepatocytes 

(Ju. nM) 
reductase 

iv 7^ po % * selectivity' (/» nM) no. 
1- 0.13 • 0.033 18.8 0.40* .146 4.0 

0.053 3080 31 0.75 2 24.0 100 
47 0.47 3.9 9300 3a 197 59 

0.22 21.4 2000 26 77 4a 1.9 
0.13 3.1 11300 140 81 3o 4.5 
0.7 3.5 2400 4.3 3k 556 6.1 
0.1 0.46 2000 7.7 260 4o 1.2 

- Niy 4.5 67S0 13 519 3p 5.6 
0.24 >10 19.5 4700 241 4p 0.55 

'The average 95% confidence intervals for the reported reductase, hepatocyte, and fibroblast /so values were ±18.4, 40.9, and 56.970, 
' respectively. The average 95% confidence intervals for the iv and po EDH values were 33.8 and 37.6%. respectively. All compounds were 

tested in 2-5 expenmenta. 'Human skin fibroblasts. 'Selectivity is measured as a ratio of /w fibroblasta//» hepatocytes. dTestedasthe 
dihydroxy acid form, sodium salt. 'Tested po as the corresponding 4-lactone form. 'Not determined. . 

activity in other animal species such as rabbits, dogs, and 
monkeys. The results of these studies will be presented 
separately. In addition, an extension of this work to other 
aromatic and heteroaromatic hydrophobic anchor systems 
will also be the subject of future disclosures. 
Experimental Section 

All reactions were carried out under a static aunosphere of argon 
and stirred magnetically unless otherwise noted. All reagents used 
were of commercial quaiity and were obtained from Aldrich 
Chemical Co. Dry THF and EuO were obtained by distillau'on ~ 
from the sodium ketyl of benzophenone under nitrogen. Dry 
CH^Cl} was obtained by distillation from CaHj under nitrogen. 
Pyridine and dioxane were obtained from American Burdick and 
Jackson and were stored over 4A molecular sieves. Boiling points 
are uncorrected. Melting points were obtained on a Hoover 
Uni-melt melting point apparatus and are uncorrected. Infrared 
spectra were recorded on a Mattson Sirius 1QO-FTIR spectro
photometer. NMR spectra were recorded on a JEOL JNM-
GX270 spectrometer using Me4Si as an internal standard. Optical 
rotations were measured in a 1-dm cell on a Perkin-Elmer 241 
polarimeter and c is expressed in g/100 mL. All flash chroma* 
tographic separations were performed using E. Merck silica gel 
(60, panicle size. 0.040-0.063 mm). MCI Gel CHP-20P is a highly 
porous polystyrene-divinylbenzene copolymer resin (75-150 tiM) 
supplied by Mitsubishi Chemical Industries Ltd. Reactions were 
monitored by TLC using 0.25 mm E. Merck silica gel plates (60 
FJJJ and were visualized with UV light, 5% phosphomolybdic 
acid in 95% EtOH, or p-anisaldehyde in EtOH/HjSOJHOAc. 

General Procedure for the Synthesis of l^-Diketones 11. 
Method A. 2-{{4-Fluorophenyl)metbylene]-4-methyl-3-oxo-
pentanoic Acid, Ethyl Ester (12, RL = 4-FCJH4, R2" i-CjH?). 
A mixture of 4-fluorobenzaldehyde (3.00 g, 24 mmol), ethyl iso-
butyrylacetate (3.82 g, 24 mmol), piperidinfr (240 uL), and HOAc 
(42 ^L) was reiluxed in benzene (15 mL) with removal of water 
(Dean-Stark trap) for 22 h. The cooled mixture was diluted with 
Ei]0, washed succwsively with 2% HC1, saturated NaHCOj, HjO, 
and brine, dried (NajSOJ, filtered, and atripped to yield an oil. 
Distillation of the oil (bp 110-113 eC (0.25 mmHg)) afforded 12 
(R1 c 4*FCcH4, Rl = 5.32 g, 63%) as a pale yellow liquid. 
The compound was obtained as a 1:1 mixture of E and Z isomers 
(a and b): TLC R, 0.35 (20% EtOAc in hexanes); 'H NMR 
(CDClj) 6 1.07 (d, J m 7.2 Hz, 6 H,), 1.18 (d, J = 7.2 Hz, 6 Hb), 
1.25-1.35 (m, 6 H,4b), 2.70 (m, 1 H.), 3.14 (m, 1 Hb), 4.25-4.37 
(m, 4 HUb), 7.01-7.09 (m, 4 HUb), 7.34-7.49 (m, 4 HM), 7.53 (B, 
1 Hb), 7.72 (s, 1H,); IR (neat) 1722,1699,1605,1510,1239 cm'1. 
Anal. (CJJHJJFOJ) C, H, F. In the same manner, ethyl 3-cyclo-
propyl-3-oxopropionat£11 (R1 = c-CjHi), methyl propionylacetate 
(R2 = CHjCHj), and ethyl acetoacetate (R5 = CH3) were reacted 
with 4-fluorobenzaldehyde to give the corresponding Knoevenagel 
condensation products 12 in 82%, 7079, and 687e yields, re* 
spectively. 

acid16 of 4a (where the P(0)OH group in 4a is replaced 
by (S)-OH) is 69-fold more potent in fibroblast (/go = 2.6 
nM) than in hepatocytes (/go = 180 nM). These and other 
examples1 indicate that hepatocyte selectivity is a general 
phenomenon in the phosphinic and phosphonic acid class 
of reductase inhibitors. 

Also listed in Table IV are data obtained for the in> 
hibition of cholesterol biosynthesis from [uC]acetate in 
rats for a selected number of inhibitors. In general, these 
phosphinic acids are not as effective as the mevinic acids 
1 and 2 upon intravenous (iv) or oral (po) administration. 
An exception is compound 4o, which shows in vivo activity 
comparable to that of both 1 and 2. The oral activity of 
these phosphorus-containing HMGR inhibitors shows no 
direct correlation with either in vivo reductase inhibitory 
potency or with in vivo activity after intravenous admin
istration. However, there does appear to be a correlation 
between iv in vivo activity and activity in isolated rat 
hepatocytes. For example, despite the fact that 3o and 
3k are nearly equipotent against HMGR, 3k is a 7-fold 
weaker inhibitor of cholesterol biosynthesis in hepatocytes. 
This is mirrored in a 5-fold loss in potency relative to 3o 
upon iv administration. However, 3o is still 4-fold less 
active than mevinolin (I) on iv administration despite 
equivalent intrinsic potency against reductase. This sug-

: i gests that the poor in vivo activity of these compounds may 
i i be due in part to poor bioavailability to the liver, the target 
\\ organ. Differences in oral activity (e.g., compare 3o and 
^ 4o) are probably due to poor oral absorption. The reasons 

for the lack of correlation between the in vitro and in vivo 
potencies of these compounds are currently under inves
tigation. 

Conclusion 
A potent series of phosphorus-containing reductase in

hibitors has been synthesized based on the utilization of 
highly substituted pyridine nuclei as hydrophobic anchor 
groups. By proper selection of both the pyridine anchor 
group and linker X-Y, compounds with enzyme inhibitory 
activities comparable to or greater than mevinolin (Na salt) 
have heen attained. As determined with rat hepatocytes 
and human skin fxhroblasta, these compounds also show 
a degree of hepatocytajelectivity not generally exhibited 
in the dihydroxyheptanoic acid class of inhibitors. In these 
studies, compound 4o exhibited acute in vivo activity in 
rats comparable to the clinically proven agents 1 and 2. 
Inhibitor 4o has been studied for cholesterol-lowering 

(16) The corresponding dihydroxyheptanoic acid (Li salt) of 4a was 
prepared in racemic form from I5a utilizing methods similar 
to that described in ref 7c. ' 

(17) Jackman, M.; Bergman, A. J.; Archer, S. The Prepsration of 
Some 6-Substituted-2'thiouxscils. J. Am. Chem. Soe. 1948,70, 
497-500. 
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0-(4'FluoropheDyi)-a-(2-iQethyM*oxopropyl)*i-oxo* 
beazenepenUDoic Acid. Ethyl Ester (Ho). A -78 "C solution 
o/LiNfTMS), (l.o M in THF, 14.1 ml, 14.1 anel) in dry THF 
(15 mL) was treated with a solution of propiophenoae (1.900 Si 
14.2 mmoi) in THF (L5 mL) over a 5-tain period. Aftar 1 h, a 
solution of compound 12 (R1 = 4*FC«H4. R1 * I-CJHT, 3.717 g. 
14.1 mmoi) in THF (3 mL) was added dropwise to the above 
solution. After 1.5 h, the mixture was quenched with saturated 
NH«C1 and warmed to room temperature. The mixture was 
diluted with HjO and subsequently extracted twice with Et}0. 
Hie combined £1,0 extracts were washed with brine, dried 
(Na^»04), filtered, and stripped to give an oil. Flash chroma* 
tography (15% EtOAc in hexane as eiuant) afforded Michael 
adduct llo (4.755 g, 85%) as a complex mixture of three die* 
stereomers. Hie mixture was used directly in the next reaction: 
TLC R, 0^4-031 (20% EtOAc in hexaftee); IR (CHCi) 2974.1740. 
1713,1682,1510,1224 cm"1. In most cases, an excess of ketone 
R4COCHfR3 (1.2 equiv) and LiN(TMS)} (l^ equiv) relative to 
12 were used for the formation of compound 11. The crude 
adducts were used directly in the next reaction prior to removal 
of the volatiles by vacuum distillation (0.2 mmHg at 80 *C). 

Method B. 3-(4-Fluoro-3-metbylphenyl)-l-phenyl'-2* 
propen-l-one (9, R1 • 4-F, 3<MeC«H), R4 * G»Ht). A mixture 
of 4-fluoro-3-methylbenzaldehyde 8 (16.000 g, 115.8 mmoi) and 
acetophenone (13£20 g, 115.8 mmoi) In absolute EtOH (120 mL) 
was treated with a solution of EtONa in EtOH (21% wt solution, 
4 J mL, 11.6 mmoi). A precipitate soon fell out of solution. After 
stirring at room temperature for 16 h. the mixture was cooled to 
—10 *.C and the precipitate was collected by filtration. The solid -
was washed with cold EtOH and dried in vacuo to yield enone 
9 (R1» 4-F. S-MeCeH], R4 = QH*. 23£60 g, 85%) as a pale yellow 
solid: mp 100-1010C: TLC R, 0.42 (20% EtOAc in hexane): lH 
NMR (CDClj) 6 2.32 (s. 3 H), 7.04 (t, J • 8.8 Hx, 1H). 7.40-7.62 
<ra. 6 H). 7.75 (d, J -15.8 Hz. 1H), 7.97-8.06 (m, 2 H); IR (KBr) 
1659,1600, 1587.1501.1247 cm'*. AnaL <CuH„FO) C. H. F. 

i3-(4>Fluoro-3-methyiphenyl)sf(2*metbyM-oxopropyl)^-
oxo^-phenylpentauoie Add. Ethyl Ester (Ucc). A slurry of 
enone 9 (R* • 4-F. S-MeCfH). R4 » 23.165 g. 96.5 mmoi) 
and ethyl isobutyrylacetate (22.88 g, 144.6 mmoi) In absolute 
EtOH (400 mL) was treated with a solution of EtONa in EtOH 
(21% wt solution. 5.4 mL, 14.5 mmoi). After being stirred at room 
temperature for 4.S h, the solution was concentrated to 200 mL 
find partitioned between 50% saturated NH4CI and EtOAc. The 
layers were separated, and the EtOAc layer was washed with H30 
(2x) and brine (2x), dried (NafSOJ, filtered, and stripped to yield 
an oil The oil was taken up in warm hexane and cooled to produce 
a solid. The solid was boiled in hexanes and cooled to give Michael 
adduct Ucc (30.815 g, 80%), a 1:1 mixture of diastereomen. as 
a white amorphous solid: TLC Af 0.34 and 0.30 (20% EtOAc in 
hexanes); 'H NMR (CDCls, 270 MHz, integration values are 
relative) 6 0.70 (d, J • 6.6 Hz, 3 H), 0.94-1.05 (m. 6 H). 1.07-1.13 
(m, 6 H), 1.24 <t, J « 7.2 Hz, 3 H), 2.16 (s. 6 H). 2.39 (m, 1 H), 
2.76 (m, 1 H), 3.20-3.52 (m, 4 H). 3.93 (q, J - 7.2 Hz. 2 H). 
4.06-4.23 (m. 6 H), 6.83 (pseudo t, 2 H), 7.01 (m. 4 H), 7.38-7.57 
(m, 6 H), 7.87 (m. 4 H); IR (KBr) 1738,1711,1683,1503, 1245 
cm*1. Anal. (C^HnFO*) C, H, F. 

General ProMdure for the Synthesis of Pyridyl Alcohols 
14 (Table I). 4-(4-FluorophenyI)-S-niethyl-2-(l»metbyJ-
ethyl)*6-phenyl*3>pyridioecarboxylic Add, Ethyl Ester (13o). 
A mixture of 1 lo (4.730 g. 11.87 mmoi), NH4OAC (2.745 g, 35.6 
mmoi). and Cu(OAc)] (5.935 g, 29.7 mmoi) in glacial HOAc (30 
mL) was gently refluxed for 24 h. The solution was cooled to room 
temperature and subsequently poured into an ice-cold mixture 
of concentrated NH«OH (50 mL) in HjO (100 mL). The mixture 
was extracted twice with Et]0, and the pooled EtjO extracts were 
washed with HjO and brine, dried (NfljSOJ, filtered, and stripped 
to yield an oil. The oil was-Qash chromatographed (20% EtOAc 
in hexanes as eiuant) to give pyridyl ester 13o as an oil (3.916 g. 
87%), which slowly solidified on standing: mp 84-88 *C; TLC 
Rf 0.47 (20% EtOAc in hexanes); lH NMR (CDC13) 4 1.00 (t. J 
* 7.0 Hz, 3 H), 1.33 (d. J - 6.5 Hz, 6 H), 2.04 (s, 3 H), 3.12 (m. 
1 H), 4.01 (q. J « 7.0 Hz. 2 H), 7.05-7.59 (m, 9 H); IR (KBr) 1718, 
1510.1270 em"1. Anal. (CMHMFNO*) C, H. F. N. 

4*(4«Fluorophenyl)-5*inethyl-2-(l-methylethyl)-6-
pheByl'S-pyridinemethanol (14o). An ice-cold slurry of LiAlH* 
(1.49 g, 39.3 mmoi) in dry THF (50 mL) was treated with a solution 

of ester 13o (4.571 g, . .U maol) in dry THF (20 mL). Ten 
minutes after the addition, the cooling bath was removed and the 
mixture was stirred at room temperature for 4 h. Additional 
LiAlH4 (500 mg) was added, and stirring was continued for 2 more 
h. The solution was recooled to 0 *0 and quenched in succession 
with HjO (2 mL), 10% NsOH (2J mL), and HtO (6 mL). The 
solution was filtered, and the salts were washed with EtOAc. The 
filtrate was washed with HjO and brine and then dried (NavSOj. 
filtration and removal of the solvent afforded a aolid. The solid 
was recrystallized from EtOAc/hexane to provide compound 14o 
(3.729 g. 92%) as white crystals: mp 182-184 #C; IXC R/ 0.20 
(20% EtOAc in hexanes); 'H NMR (COO,) il^9 (t.J-5JHi. 
1 H, OH), 1^6 (d, J » 7.0 Hz, 6 H). 1.96 (s. 3 H). 3.50 (m, 1H). 
4.44 (d. J - 5J Hz. 2 H). 7.12-7.21(m. 4 H), 7J3-7.47 (m. 3 H). 
7.54-7.60 (m, 2 H); IB.(KBr) 3420. 1509. 1218 cm'1. AnaL 
(CaHjjFNO) C. H. N, F. 

General Procedure for the Synthesia of Pyridyl Vinyl 
Dibromides 16 (Table ID. Oxidation with Dees-Martin 
Periodinane.1' 4*(4-FluorophenyI)-2-(l-methylethyl)-6-
pbenyl-3-pyridinecarboxaldebyde (ISa). A slurry of Das-
Martin periodinane (8.60 g, 20.3 mmoi) in CH3C1] (100 mL) was 
treated with tert-butyl alcohol (1.9 mL, 1.49 g, 20.2 mmoi), and 
the mixture was stirred at room temperature for 15 min. A 
solution of alcohol 14a (5.011 g, 15.6 mmoi) in CHjClj (85 mL) 
was then added over a 5*min period. After 30 min, the mixture 
was diluted with EtjO and 1N NaOH and stirred rapidly for 10 
min. The organic layer was separated and washed in succession 
with 1 N NaOH. H3O, and brine, dried (NajSO^, filtered, and 

- stripped. The solid residue was flash chromatographed (10% 
EtOAc in hexanes as eiuant) to give aldehyde 15a (4.314 g, 87%) 
as a white solid: mp 105-107 0C (hexane); TLC Rf (0.50 (20% 
EtOAc in hexanes); 'H NMR (CDOJ 6 1.41 (d. J » 6.6 Hz. 6 H). 
3.98 (m. 1H). 7.16 (m. 2 H), 7.33-7.53 (m, 5 H). 7.57 (s, 1 H). 8.17 
(m. 2 H). 10.07 (s. 1 H); IR (KBr) 1688.1573,1508,1233 cm*1. 
Anal. (CMH^FNO) C, H, F, N. 

Oxidation with TPAP/NMO.19 6-(Cye!opropylM»(4-
fluorophenyl)-5-methyl-2-(l-methylethyl)*3-pyridine-
carboxaldehyde (15y). A solution of 4-methyltDorphoUne N-
oxide (4.002 g, 34.2 inmd) in CH^Clj (130 mL) was dried over 
MgS04 for 15 min. The solution was filtered directly into a 
SOOmL flask, using approximately 30 mL of CH2CI2 to effect the 
transfer. The flask was then charged with dry 4A molecular sieves 
(16 g), alcohol 14y (5.686 g, 17.05 mmoi). and tetrapropy)-
ammonium pemithenate (TPAP, 301 mg, 0.86 mmoi). After being 
atined at room temperature for 30 mib, the black solution was 
diluted with Et,0 (200 mL), stirred for S min, and then filtered 
through a plug of silica gel (65 x 30 mm), washing with EtjO. The 
filtrate was stripped to give a pale yellow solid. The solid was 
recrystallized from EtOAc/hexane to give aldehyde 15y (3.982 
g) as white crystals. Flash chromatography of the mother liquor 
(20% EtOAc in hexane as eiuant) gave additional product, which 
was recrystaUited from hexane (499 ag). Total pooled solids, 4.461 
g (79%): mp 137-139 cC; TLC R, 0.50 (20% EtOAc in hexane); 
>H NMR (CDClj, 270 MHz) A 1.00 (m, 2 H), 1.24 (m, 2 H), 2.00 
(s, 3 H), 3.16 (m, 1 H), 7.14-7.26 (m, 4 H), 7.39-7.58 (m, 5 H), 
9.88 (s, 1 H); IR (KBr) 1686, 1545, 1508, 1223 cm'1. Anal. 
(C»HuFNO) C, H, F, N. 

Oxidation with Oxalyl ChlorJde/DMSO.30 4-(4-FJuoro' 
phenyl)>6,?-difaydro«2>(l-methylethyl)benzo[6,7]cyclo* 
hepta[l,2'h]pyrid)ne*3*carboxaldehyde (15v). A-78 aC s> 
lution of oxalyl chloride (630 HL, 917 mg, 7.2 mmoi) in CHjClj 
(40 mL) was treated dropwise with a solution of dry DMSO (1.10 
mL, 1.21 g, 15.5 mmoi) in CHjCl, (1 mL). After 10 min, a solution 

(18) Dsss, D. B.; Martin, J. C. Readily Accessible 12-1-5' Oxidant 
for the Conversion of Primary and Secondary Alcohols to Al
dehydes and Ketones. J. Org. Chem. 1983, 48, 4155-4156. 

(IS) Griffith, W. P.; Ley, S. V.; Whitcombe. G. P.; White, A. D. 
Preparation and Uie of Tetra-n-butylanunonium Pemithenate 
(TBAP reagent) and Tetra-A'propyiammonium Pemithenate 
(TPAP reegent) as New Cstailytic Oxidants for Alcohols. J. 
Chem. Soc., Chem. Commun. 1987,1625;-1627. 

(20) Msncuso, A. J.; Huang, S-L; Swem, D. Oxidation of Long-
Chain and Related Alcohols to Carbonyls by Dimethyl Sulf
oxide "Activated" by Oxalyl Chloride. J, Org. Chem. 1978,43, 
2480-2462. 
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of alcohol 14v <2.000 g, 5.5 mmol) in fHF (5 mL) was added 
dropwue to the above mixture. Fifteen minutes after the addition. 
TEA (4.6 raL) was added and the mixture was stirred at -78 0C 
for 5 min and then warmed to room temperature. The mixture 
was diluted with EuQ and washed twice with HjO and once with 
brine. The organic layer was dried (Na^O*), filtered, and stripped 

- to give a yellow oil, which produced a solid upon cooling to -76 
"C in hexane. The mixture was crystallized from hexane to give 
aldehyde 15v (1.775 g, 89%) as white needles: mp 132-134 0C; 
TLC Rt 054 (20% EtOAc in hexanea); 'H NMR (CDClj, 270 MHz) 
1 1.37 (d, J - 7.0 Hz. 6 H). 2.06 (m, 2 H). 118 (m, 2 H), 162 (m, 
2 H). 3.96 (m. 1 H), 7.11-7.48 (m, 7 H), 7.89 (d, J = 8.0 Hz, 1 H), 
9.90 (s, 1 H); IR (KBr) 1693, 1546, 1507, 1223 cm'1. Anal. 
(CMHBFNO) H, F, N; C: calcd 80.20, found 79.58. 

3-(2r2-Dibron]oethenyl)-4*(4-nuorophenyl)-6>7-dihydro-
2-(l-methylethyl)benzo[6t7]cyclohepta[l^'/>]pyridiDe (16v). 
A solution of carbon tetrabromide (2.336 g, 7.0 mmol) in CHjClj 
(6 mL) was added over a 7-min period to a cold (0 #C) solution 
of aldehyde 15v (1.688 g, 4.7 mmol) and triphenylphcsphine (3.698 
g, 14.1 mmol) in CHjCl? (20 mL). After the addition was complete, 
the cooling bath was removed and the mixture was stirred at room 
temperature for 25 min. The solution was quenched with satu
rated NaHCOj and extracted twice with CHjClj. The organic 
layers were dried (NafSO^. filtered, and concentrated. The 
concentrate was flash chromatographed (40% CHjClj in hexane 
as eluant) to give vinyl dibromide 16v as a solid. Reaystallization 
of the material from EtOAc/hexane provided pure 16v (2.257 g, 
93%) as a white solid: mp 173-175 "C; TLC R, 0.44 (10% EtOAc 
in heianes); 'H NMR (CDCI* 270 MHz) & 1.33 (broad, 6 H). 2.06 
(m, 2 H). 2.18 (m. 2 H). 2.61 (m, 2 H). 3.19 (m. 1 H), 7.03-7.43 
(m, 8 H). 7.84 (d. J » 8.4 Hz. 1 H); IR (KBr) 2950, 2920,1603, 
1508,1222 cm*1. Anal. (C^HaBriFN) C. H. Br, F, N. 

(5)'4-Iodo-3-[[(l,l'dimetbylethyl)diphenylsi]yl)oxy]bu-
tanoic Acid, Methyl Eater (19). A solution of bromohydrin 18 
(4.00 g, 20.4 mmol), imidazole (6.94 g, 102 mmol), and DMAP (12 
mg) in dry DMF (40 mL) was treated with iert-butylchlorodi* 
phenylsil&ne (5.84 mL, 6.17 g, 22£ mmol), and the homogeneous 
mixture was stirred at room temperature overnight The mixture 
was partitioned between 5% KHSO< and EtOAc, and the organic 
phase was washed with HjO and brine, dried (Na}S04), filtered, 
and stripped to give 9.32 g (100%) of the crude silyl ether (TLC 
R/ 0.75 (2570 EtOAc in hexanes)). A solution of the silyl ether 
(9.32 g, 20.1 mmol) in dry methyl ethyl ketone (MEK, 60 mL) 
was treated with sodium iodide (15.06 g, 100.5 mmol), and the 
yellow suspension was refluxed for 5 h. The mixture was cooled, 
diluted with EtOAc. and filtered, and the filtrate was washed with 
dilute NaHSOj and brine. The organic layer was dried (NajSOJ, 
filtered, and stripped to give a yellow oil. Flash chromatography 
(257o CHjClj in hexanes as eluant) afforded iodide 19 (7.69 g, 
74% from 18) as a colorless oil: IXC R/ 0.75 (25% EtOAc in 
hexanes); 'H NMR (CDC1,. 270 MHz) 6 1.05 (s, 9 H), 2.67 (m, 
2 H), 3.20 (m, 2 H), 3.58 (s. 3 H), 3.95 (m, 1 H), 7.28-7.72 (m, 10 

(5)-4-[Bis(isopropyloxy)pbosphiDyl]-3-H(l,l<dimethyl-
ethy])diphenyl«ilyl]oxy]butanoic Acid, Methyl Eater (20). 
Freshly distilled triisopropyl phosphite (113.4 mL, 93.92 gm, 451 
mmol) was added in one portion to iodide 19 (21.70 g, 45.1 mmol), 
and the mixture was heated at 155 "C for 16.5 h. The mixture 
was cooled to room temperature, and the excess triisopropyl 
phosphite and volatile reaction products were removed by short 
path distillation (10 mmHg) followed by Kugelrohr distillation 
(100 #C, 6 h at 0.5 mmHg). The product was further purified 
by flash chromatography (6:3:1 hexanes-acetone-toluene as 
eluant) to afford 20 (17.68 g, 75%) as a clear viscous oil: TLC 
R/ 0.32 (6:3:1 hexanes-acetone-toluene); lH NMR {CDClj, 270 
MHz) 8 1.01 (s, 9 H), 1.12 and 1.19 (2d. J' 6.3 Hz each, 12 H),' 
1.87-2.24 (m. 2 H), 2.60 and 2.65 (2 d, J • 7.4 Hz each, 1 H), 2.88 
and 2.94 (2 d, J = 3.7 Hz each, 1 H), 3.59 (s. 3 H), 4.44-4.57 (m, 
3 H). 7.35-7.45 (m, 6 H), 7.65-7.70 (m, 4 H). 

(5M-(Hydroxymethoxyphotphinyl)-3-[[(l,l-dimethyl-
etbyl)diphenylailyl}oxy]butanoic Acid, Methyl Eater, Di-
cyclohexylamine (1:1) Salt (21). A solution of compound 20 
(10.66 g, 30.5 mmol) in dry CHjClj (80 mL) was treated dropwise 
(5 minutes) with bis(trimethylsily])trifluoroacet8mide (BSTFA, 
8.71 mL, 8.44 g, 32.8 mmol), followed by dropwise addition (10 
min) of trime'thylsily! bromide (TMSBr, 6.75 mL,'7.84 g, 51.3 

Ao6{ et al. 

mmol). After stirm.,, at room temperature for 20 h, the reaction 
mixture was quenched with 200 mL of 5% KHSOj and stirred 
vigorously for 15 min. The aqueous layer was extract with EtOAc 

' (3X), and the pooled organic layers were washed with brine, dried 
(NajSOJ, filtered, and stripped. The residue was azeotroped twice 
with 50 mL of toluene. The precipitate that formed was sus
pended in toluene and removed by filtration. The filtrate was 
concentrated, and the azeotrope/filter process was repeated to 
give a viscous, clear oil. The oil was dissolved in pyridine (50 mL) 
and subsequently treated with dicydohexylcarbodiimide (DCC, 
4.65 g, 22.6 mmol) followed by methanol (1.67 mL, 1.31 g, 41 
mmol). After being stirred at room temperature for 20 h, the 
mixture was filtered through a pad of Celtte, which was subse
quently washed with EtOAc The filtrate was stripped, redissolved 
in EtOAc. and washed with 579 KHSO< (2x) and brine. The 
EtOAc solution was dried (Na^SOJ, filtered, and stripped, and 
the residue was azeotroped twice with toluene. The residue was 
suspended in toluene and filtered. The filtrate was again con
centrated. taken up in toluene, filtered, stripped, and placed under 
high vacuum to give the corresponding phosphonate monoester 
(10.2 g, >100%, TLC J?/0.50 (7:2:1 n-PrOH-NH^OH-HjO)) as 
a dear, viscous oiL Th 
dissolved in dry EtsO (10 mL) and treated with dicydohexylamine 
(0.528 mL, 0.481 g, 2.65 mmol). The resulting homogeneous 
solution was stored at room temperature for 7 h and at -20 eC 
for 16 h. The solid/liquid suspension was warmed to room tem
perature and filtered, and the solid was washed with cold Et^O 
and dried in vacuo to give 21 (1.25 g, 77% yield) as a white 
powdery solid: mp 15&*156 *0; TLC Rf 0.57 (20% MeOH in 
CH,Clj); 'H NMR (CDClj. 270 MHz) 6 1.00 (s, 9 H), 1.08-1.92 
(m. 22 H), 2.56-2.62 (m, 1 H), 2.64-2.77 (m. 2 H), 3.11 (d, J = 
11.0 Hz, 3 H), 3.22 and 3.28 (2 m. 1 H), 3.52 (s. 3 H), 4.02 (m, 1 
H). 7.32-7.40 (m, 6 H), 7.65-7.71 (ro, 4 H); IR (KBr) 1736 caT1; 
(a]D » -16.0® (MeOH, c = 3.57). Anal. (CaHatOePSi-CjjHoN) 
C, H. N. 

General Procedure for the Synthesis of Acetylenic Linked 
Phosphinic Acids 3. (S)-4-[[[4-(4-Fluorophenyl)*2-(l-
met hy]ethyl)benzo[6,7]cyclohept&[ 1,2-6 ]pyridin-3-yi]-
ethynyl]methoxyphosphinyl]-3-[[(l,l-dimethyiethyl)di-
phenyisilyl]oxy]butanoic Acid, Methyl Ester (27v). DCHA 
salt 21 (3.682 g, 5.83 mmol) was partitioned between EtOAc and 
57e KHSO4. The EtOAc layer was washed three times with 57o 
KHSO4 and then with brine, dried (NojSOJ, filtered, and stripped 
to give a colorless oil (phosphonic add monomethyl ester). The 
oil was dissolved in dry CHjClj (10 mL) and treated with di-
ethyl(trimethylsilyl)amine (2.10 mL, 1.61 g, 11.1 mmol). After 
the mixture was stirred at room temperature for 1 h, the solvent 
was removed in vacuo and the residue was azeotroped with dry 
toluene (15 mL). The residue was redissolved in dry CHjCl] (15 
mL), cooled to 0 0CI and treated with 2 drops of DMF and oxalyl 
chloride (620 ML, 902 mg, 7.1 mmol). After 15 min, the solution 
was warmed to room temperature and stirred for an additional 
45 min. The solvent was stripped, and the yellow residue 
(phosphonochloridate 22) was azeotroped with toluene (15 mL) 
and dried in vacuo (oil pump) for 1 h. 

Meanwhile, a solution of vinyl dibromide 16v (2.000 g, 3.88 
mmol) in THF (10 mL) at -78 8C was treated with n-BuLi (2.5 
M in hexane, 3.3 mL, 8.2 mmol) over a 1-min period, and the 
resulting clear green solution was stirred at -78 *C for 50 min. 
The acetylenic anion solution was added dropwise via canula over 
a 10-min period to a -78 CC solution of the above prepared 
phosphonochloridate 22 in THF (12 mL). The resulting mixture 
was stirred at -78 4C for 30 min and then quenched with 50% 
saturated NHfCl. The solution was wanned to 0 SC and poured 
into saturated NaHCOj. The aqueous phase was extracted once 
with EtjO. The Et^O layer was washed with brine, dried (NajSOJ, 
filtered, and stripped to give an oil. The residue was flash 
chromatographed (407o EtOAc in hexanes as eluant) to afford 
compound 27v, a mixture of diastereomers, as a colorless foam 
(2.517 g. 82%): TLC R/ 0.31 (40% EtOAc in hexanes); 'H NMR 
(CDClj, 270 MHz) i 1.02 (s, 9 H), 1.31 and 1.35 (2 d, J = 6.6 Hz 
each. 6 H). 2.00-2.38 (m, 6 H), 2.47-181 (m, 4 H), 3.30 and 3.37 
(2 d. JHJ b 12.6 Hz each. 3 H), 3.54 (m, 1 tf). 3.58 (s. 3 H), 4.51 
(m, 1 H), 6.99-7.46 (m, 13 H), 7.58-7.72 (m, 4 H), 7.83 (d, J » 
7.2 Hz, 1 H); IR (KBr) 2168.1740,1508,1224,1036 cm"1. In the 
case where acetylene 17 is used in the coupling reaction, 1.1 equiv 

e monoester (1.16 g, 2.57 mmol) was 

H). 
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of n-BuLi is added to a solution of the acetylene in 17 in.THF . heune to give compound 23o (1.335 g) as white crystals. The 
at -78 #C. After 20 nun, the acetylenic anion solution is then mother liquor was flash chromatographed (5% EtOAc in hexanea 
coupled to 22 as described above. as eluant), and the desired fractions were pooled, stripped, re-

M-[[H-<4*Fluorophenyl)-2''(l-zaethylethy])beDzo[6(7J- crystallized, and pooled with the above solid to give a total of 1.637 
cyclohepU(l,2>£ }»yridin-3-yl]etfaynyl]inethozy« g (87%) of erafu-vinyl iodide 23o: mp 148.5-150.0 0C;TLC R* 
phoBphuiy)]>3<bydrozybttUnoic Acid, Methyl Ester (28v), 0.13 (2% EtOAc in hezanes); NMK (CDClj, 270 MHz) 61.29 
A mixture of compound 27v (2.487 g, 3.15 maol) and HOAc (810 (d, J » 7.0 Hi, 6 H). 2.00 (s, 3 Hh 3J1 (m, 1 H). MZ (d, J « 15.2 
pL, 850 ID;. 14.1 mmoJ) In THF (40 roL) was treated with let* Hz, 1 H), 7.05-7.22 (m, 5 H), 7.34-7.49 (m, 3 H)f 7.59 (m, 2 H)j 
ra>n»butylasioomum fluoride (1,0 M in THF, 11.0 QL, 11.0 IR (KBr) 2961,1508,1221,841 cm'1. AnaL (CaHnFIN) C, H, 
nuaol). After stirring at room temperature for 18 h, the solution F, I, N. 
was diluted with EtOAc and washed with 5% KHSO4 (3X) and (E),(S)-4-[[2-[4-(4-Fluorophenyl)-5-methyl-2-(l-methyl-
on«e with brine. The EtOAc layer was dried (NajSOJ, filtered, ethyl)-6-phenyI-3.pyridinyl)ethenyl Jmethoxy-
and stripped to afford a yellow oil The oil was dissolved in EtjO, phosphinyl]-3-[[(l,l-dimethylethyl)diphenylsilyl]oxyJbu-
cooled to 0 *C, and treated with excess diazomethane for 10 min. unoic Acid, Methyl Ester (So). A solution of {row-vinyl iodide 
Ita excess diazomethane was destroyed by the addition of HOAc, 23o (1.400 g, 3.06 mmol) in THF (6 mL) was added over a S-min 
and the solvent was removed in vacuo. The residue was flash period to a -100 °C solution of freah tert^butyllithiua (1,7 M in 
chromatographed (40% acetone in hexanes as eluant) to afford pentane, 3.70 mL, 6.3 mmol) in THF (8 mL), The resulting deep 
compound 28v (1.534 g, 89%) as a colorless foam: TLC R/ 0.38 .red solution was stirred at -100 *C for 25 min and then added 
(1:1 acetone-hexanes); W NMR (CDClj, 270 MHz) 11.40 (d, J ' via canula over an 8-min period to a -100 "C solution of phoa-
* 6.6 Hz, 6 H), 1.94-2.15 (a, 4 H), 2.15-2.28 (m, 2 H), 3.53-3.67 pbonochloridate 22 (prepared as in the example for compound 
(m, 4 H), 3.59 (d, JHJ> b 12.6 Hz, 3 H), 3.57-3.70 (m, 2 H, CH- 27v from 3.288 g 21) in THF (15 mL), The resulting yellow 
(CHj)j and Off), 3.73 (s, 3 H), 4.36 (m, 1H), 7.12-7.48 (m, 7 H), mixture was stirred at -100 "C for 5 min and at -78 "C for 25 ' 
7.85 (d, J s 6.6 Hz, 1 H); IR (KBr) 2170,1737,1508,1223,1035 min and then quenched with 50% saturated NHjCL The solution 

was warmed to room temperature, diluted with HgO, and poured 
into saturated NaHCOs. The aqueous phase was extracted twice 
with Et}0. The combined Et}0 layers were washed with brine, 
dried {NajSQ<), filtered, and stripped. The resulting yellow oil 
was flash chromatographed (50% EtOAc in bexanes as eluant) 
to afford adduct 24o, a 1:1 mixture of diastereomen, as an off-
white foam (1.541 g, 66%): TLC R/ 0.22 (407o EtOAc in hexanes); 
'H NMR (CDClj, 270 MHz) 6 1.01 and 1.03 (2 s, 9 H), 1.20-1.31 
(m. 7 H). 1.78 (m, 1 H), 1,98 and 2,00 (20, 3 H), 2.56 (m, 1H), 
2.81 (m, 1 H), 3.19 (pseudo t, JHJ = 11.5 Hz. 3 H), 3.21 (m, 1 H), 
3.59 and 3.61 (2 3,3 H), 4.38 and 4.52 (2 m. 1 H), 5.01 (dd, J -
17.9,24.8 Hz, a5 H), 5.26 (dd, J » 17.9.24.3 Hz. 0.5 H), 6.89-7.72 
(m, 20 H); IR (CHClj) 2959,1740,1605, 1508,1223,1036 em'1. 

(E),(5)-4-([2'[4-{4-Fluorophenyl)-5-methyl'2«(l-methyl« 
ethyl)-6-phenyl-3-pyridinyl)ethenyl]methoxy-
phospbinylj-3«hydroxybuunoic Acid, Methyl Ester (25o). 
A solution of compound 24o {1.519 g, 1,98 mmol) in THF (15 mL) 
was treated with HOAc (640 ML, 671 mg, 11.2 mmol) followed by 
tetra-n-butylammonium fluoride (1.0 M in THF, 10.0 mL, 10,0 
mmol). After being stirred at room temperature for 19 b, the 
solution was poured into saturated NaHCOj and extracted with 
EtOAc. The EtOAc extract was washed with brine, dried 
(N&}SO<), filtered, and stripped to give an oil that was subse
quently flash chromatographed (40-60% acetone in hexanes as 
eluant). Compound 25o (978 mg, 94%) was obtained as a white 
foam: TLC R, 0.34 (U acetone-hexanes); lH NMR (CDQs, 270 
MHz) i 1.30 (d, J = 7.0 Hz, 6 H), 1.68-1^3 (m, 2 H), 2.00 (a. 3 
H). 2^7 (m, 2 H), &30 (m. 1 H). 3.43 and 3.47 (2 d, <JH, " 4.7 
and 4.1 Hz. 3 H). 3.66 and 3.79 (2d, J » 2.4 Hz each, 1 H, OH), 
3.72 <s. 3 H), 4.19 and 4.31 (2 m, 1 H), 5.51 (dd, J = 17.6,24.6 
Hz, 0.5 H), 5.52 (dd. J « 17.6.24.3 Hx, 0.5 H), 7.10-7.65 (m. 10 
H); IR (CHCl,) 2961,1736, 1605,1510, 1221,1034 cm'1. 

(5)-4-[[2*[4-(4-F)uorophenyl)'$MDetbyl'2*(l*iDethyl> 
ethyl)-6-phenyl-3-pyridinylJethyl]methoxypbosphinyl3'3-
hydroxybutanoic Acid, Methyl Ester (26o). A mixture of 
compound 25o (494 mg, 0.94 mmol) and 10% Pd on carbon (110 
mg) is MeOH (20 mL) was shaken under 50 psi of Hj for 3 days. 
Th. solution was filtered through Celite, stripped, and flash 
chromatographed (50% acetone in bexanes) to give compound 
260 (419 mg, 85%) as a colorless oil: TLC kt0.36 (1:1 acetone-
hexanes); lH NMR (CDClj, 270 MHz) i 1.33 (d, J - 6.6 Hz, 6 H), 
1.57-1.91 (m, 4 H), 1.92 (a, 3 H), 2.42-2.59 (m, 2 H), 2.60-2.74 
(m, 2 H), 3.25 (m, 1 H), 3.55 and 3.57 (2 d, JHJ " 10.8 Hz each, 
3 H), 3.72 (s, 3 H), 3.78 and 3.87 (2 d, J • 3.0 Hz each, 1H, 0/0. 
4.25 and 4.40 (2 m, 1 H), 7.11-7.25 (m, 4 H), 7.33-7.47 (m, 3 H), 
7.56 (m, 2 H); IR (CHClj) 1734, 1509, 1221, 1179, 1040 cm'1. 

(S)-4-[[2-[4-(4-Fluorophenyl)-5-metbyl-2-(l-metbyl-
ethyl)-6-phenyl-3-pyrldiDyl]ethenyl]hydroxyphosphinyl]* 
3-hydroxybutanoie Add, Dleodiua Salt (4o). A solution of 
compound 25o (461 mg, 0M mmol) in dioxane (5 mL) was treated 
with 1N NaOH (3£ ml* 3.2 mmol), and the mixture was stirred 
at 60 "C for L5 h. The solvent was evaporated, and the residue 
was dissolved in H3O and chromatographed on CHP-20P (25 mm 
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(S)*4-[[[4'(4-Fluorophenyl)-2-(l-methylethyl)benzo[6,7]-
cyclobepta(l,2-6 ]pyridin-3-yl]ethyByl]hydroxy-
phosphinyU«3*bydroxybutanoic Acid, Disodium Salt (3v). 
A solution of compound 27v (7S0 mg, 2.42 ffimoi) in dtoxane (7 
mL) was treated with 1 N NaOH (5.0 mL, 5.0 mmol), and the 
mixture was stirred at room temperature for 18 h. The solvent 
was evaporated, and the residue was chromatographed on CH-
P-20P (25 mm x 90 mm), eluting in succession with H2O (200 
mL), 50% MeOH in ^O (200 mL), and MeOH (100 mL). The 
desired fractions were pooled and evaporated, and the residue 
was taken up in HjO and lyophilized to give 3v (744 mg, 90%) 
as a white solid: TLC g, 0.17 (8:1:1 CH,Cl9-HOAc-MeOH>; lH 
NMR (CDjOD, 270 MHz) 4 1.36 (d, J - 7.0 Hz. 6 H), 1.55-1.72 
(m, 2 H). 2.01-2.20 (m, 4 H), 126 (dd, J - 7.8,15.0 Hz. 1 H), 2.40 
(dd, J = 4.2.15.0 Hz, 1 H), 2.59 (m, 2 H), 3.83 (m, 1 H). 4.19 (m. 
1 H), 7.16-7.42 (m, 7 H), 7.72 (m, 1 H); IR (KBr) 2164,1634,1508. 
1213,1184,1058 cm*1. Anal. (CaHTjFNNajOjP-O.SOH^O) C, H, 
F, N, P. 

General Procedure for the Synthesis of trans-Vinyl' and 
Ethyl-Linked Phoepbinie Aeide 4 and 5. 3-(l-Ethynyl)-4-
(4-nuorophenyl)-5-metbyl-2-(l-methylethyl)-6-pbeDyl* 
pyridine (17o). To a solution of n-BuLi (2.5 M in hexanes. 4.00 
mL, MXOmmoQ in drylllF (8 mL) at -78 *C was added a solution 
of vinyl dibromide 16o (2.267 g, 4.63 mmol) in dry THF (8 mL) 
over a 5-min period. After being stirred at -78 *C for 1 h. the 
pale green solution was quenched with saturated NH^Cl and 
wanned to roan temperature. Ifc mixture was diluted with HjO 
and extracted with Et^O. and the EtjO extract was washed with 
brine, dried (NejSO^, filtered, and stripped to yield a solid. The 
residue was reoyttallized from EtOAc/hexane to afford acetylene 
17o (1.420 g. 93%, 2 crops) as a white solid: mp 178.0-178.5 #C; 
TLC Rf 0.43 <10% EtOAc in hexana); lH NMR (CDOj, 270 MHz) 
41^4 (d, J « 7.0 Hz. 6 H), 2.04 (3,3 H), 3,18 (s, 1 H). 3.69 (m, 
1 H), 7.15 (m, 2 H), 7.27 (m, 2 H), 7.36-7.48 (m, 3 H), 7.60 (m, 

' 2 H); IR (KBr) 3165,2099,1509,1213 cm'1. Anal. (CsH^FN) 
C, H, F. N. 

(E)-4-(4'Fluorophenyl)-3.(2-iodo«thenyl)-5-methyl-2-(l-
isethylethyl)-$-pbenylpyridine (23o). A mixture of acetylene 
17o (1^55 g, 4.1 xamol) and A1BN (20 mg) in tri-n-butyltin hydride 
(2.0 mL) wss rapidly heated fco 220 *C. After 4 min of heating, 
the mixture was treated with additional BujSnH (0.6 mL) and 
the temperature of the reaction was raised to 140 0C. Approx
imately 20 mg of AIBN was added to the reaction mixture 1 and 
2 h after heating was initiated. After 3 b, the mixture was cooled 
to room temperature, diluted with EtjO (50 mL), end treated with 
solid I) (150 g, 13£ mmol). The dark reaction mixture was sorred 
for 45 min and then poured into a 50% saturated NaHCOj so
lution containing 6.7 g of Na^SjOj. The layers were shaken and 
separated. The ethereal layer was washed successively with HjO, 
1.7 M NH4OR and brine, dried (NajSOJ. filtered, and stripped 
to yield a wet solid. The solid was taken up in EtjO, filtered 
through Celite, and stripped. Hie residue was reayetallized from 

D 

) 
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x 80 mm), elutinj in succession', .i HjO (150 mL) and 50% enzyme activity determined by measuring the conversion of 
MeOH in H,0 (200 xnL). The desired fractions were pooled and the uC-HMG*CoA substrate to [uC]mevaionic acid. Liven ore 
evaporated, and the residue was taken up in H20 and iyophilized removed from 2-4 cholestyramine-fed, decapitated, Sprague-
to give 4o (430 mg, 8?7o) as a white solid: TLC R> 0.10 (8:1:1 Dawley rats, and homogenized in phosphate buffer A (potassium 
CHiClj-HOAe-MeOH); lH NMR (CD,OD. 400 Mriz) 6 1.27 (d. phosphate, 0.04 M, pH 7.2; KC1,0.05 M; sucrose, 0.1 M; EDTA, 
J » 7.0 Hz. 6 H), 1.54 (dd. J » 7.2.14.5 Hz. 2 H), 1.93 (s. 3 H), 0.03 M, aprotinin, 500 KI units/mL). The hooogenate is spun 
2.33 (m, 2 H). 3.57 (m, 1 H), 4.10 (m, 1 H), 5.85 (dd, •/ = 18.0, at 16000; for 15 min at 4 *C. The supernatant is removed and 
19.8 Hz, 1H), 7.07 (pseudo t, J • 18.0 Hz, 1 H), 7.19 (d,«/ = 7.0 recentrifuged under the same conditions a second time. The 
Hz, 4 H), 7.37-7.54 (m, 5 H); MS (FAB) (M - 2 Na + 3 H]+ 498. second 16000; supernatant is spun at 100000; for 70 min at 4 »C 
AnaL (C^HjrFNNaiOjP-l^HjO) C, H, F, N, P. Pelleted microsomes are resuspended in a minimum volume of 

(5 )-4-[[2-{4-(4-Fluorophenyl)-5-m«thyI*2-( 1-methyl- buffer A (3-5 mL per liver) and homogenized in a glass homo* 
ethyl)-6*phenyl.3-pyridinyl)ethyi}hydroxypho«phinylJ-3« genizer. Dithiothieitol is added (10 mM), and the preparation 
hydroxybutanoic Acid, Disodium Salt (5o). Saponification U aliquoted, quick frozen in acetone/diy ice, and stored at -80 
of ethyl linked phosphinate 26o was similar to that of tran«*vi» "C. The specific activity of a-typical microsomal preparation is 
nyl-iinked phosphinate 2So to give So in 77% yield: TLC A/0.10 0.68 maol of mevalonic acid/mg of protein per minute. The 
(8:1:1 CHjClj-HOAc-MeOH); lH NMR (CDaOD, 270 MHz) S 1.41 reductase is assayed in 0.25 mL, which contains the following 
(d, J = 7,0 Hz, 6 H), 1.49 (dd, J • 6.0,12.6 Hz, 2 H), 1.71 (m, components at the indicated final concentrations: 0.04 M po-
2 H), 1.93 (», 3 H), Z35 (m, 2 H), 2.78 (m, 2 H), 3.58 (m. \ H).' • tassium phosphate, pH 7.2:0.05 M KC1; 0.10 M sucrose: 0.03 M 
4.25 (m, 1H). 7.20-7.60 (m. 9 H); IR (KBr) 2961,1579,1509,1405, EDTA; 0.01 M dithiothreitoi; 3.5 mM NaCI; 1 % dimethyl sulf-
1157 cm'1. Anal. (CTTHSFNNAJOJP'S^^O) C, H, F, N, P. oxide; 50-200 ug of microsomal protein; 100 fM of UC-(DJ,)> 

General Procedure for the Syathens of Photpbosie HMG-CoA (0.05 yCi. 30-€0 mCi/mmol); 2.7 ITJM NADPH. Re. 
Monoestert 6. (SM-[[[5-Etbyl.4-(4-fluorophenyl)-2-(l- action mixtures are incubated at 37 0C. Under conditions de*" 
metbylethyl)-6-pheny]-3-pyridinyllmethoxy]methoxy- scribed, enzyme activity increases linearly up to 300 jig of mi-
phoiphinyl]*3*C[(l,l*disietby]ethyl)diphenylailyl]oxy]bu« crosomal protein per reaction mixture and is linear with respect 
tsnoic Acid, Methyl Ester (29p). A 0 "C solution of pbos* to incubation time up to 30 min. The standard incubation time 
pbonochloridate 22 (from 2.89 g, 4.57 mmol DOHA salt 21) in chosen for drug studies is 20 min, which results in 12-15% con-
pyridine (20 mL) was treated with a solution of alcohol Up (888 version of HMG-CoA substrate to the mevalonic acid product, 
mg, 2.54 mmol) in dry pyridine (7.0 mL). The resulting mixture [DX]HMG-CoA substrate is used as 100 jiM, twice the eoneen-
was stirred at 0 eC for 16 h, diluted with EtOAc, and washed with tration needed to saturate the enzyme under the conditions de* 
50% saturated NH4C1. The organic layer was then washed with scribed. NADPH is used in excess et a level 2.7 times the con* 
HjO followed by brine, dried (NajSO^, filtered, and stripped. The centration required to achieve maximum enzyme velocity, 
amber residue wu subject to flash chromatography (30% EtOAc Standardized assays for the evaluation of inhibiton are conducted 
in hexane) to give adduct 29p (1.104 gm, 56%) as a yellow oil: according to the following procedure. Microsomal enzyme is 
TLC 0.53 (45% EtOAc in hexanes); *H NMR (CDClj, 270 MHz) incubated in the presence of NADPH at 37 aC for 15 min. DMSO 
i 0.70 (ro, 3 H), 1.00 (s, 9 H), 1.22-1.38 (m, 8 H), 1.90 and 2.12 vehicle with or without test compound is added, and the mixture 
(2 m. 1 H), 2.37 (m. 2 H). 2.55 and 2.81 (2 m, 1 H), 3.29-3.39 (m, further incubated for 15 min at 37 eC. The enzyme 'assay is 
4 H), 3.58 (s, 3 H). 4.43 (m, 1H). 4.59 and 4.71 (2 m, 2 H), 7.02-7.70 initiated by adding uC-HMG-CoA substrate. After 20 min of 
(m, 9 H); IR (CHjCl?) 2954,1740,1511, 1223,1015 cm'1. incubation at 37 eC, the reaction is stopped by the addition of 

(S)-4-[[[5*EthyM-(4-nuorophenyl)-2-(l-methylethyl).$- 25 of 337o KOH. [3H]Mevalonic acid (0.05 <iCi) is added, and 
phenyl-3-pyridinyl)methoxy]methoxyphosphinyl]-3- the reaction mixture allowed to stand at room temperature for 
hydroxybutanoic Acid, Methyl Eater (30p). The silyl pro- 30 min. Fifty microliters of 5 N HC1 is added to lactonize the 
tecting group on 29p was removed via the same procedure as that mevalonic acid. Bromophenol blue is added as a pH indicator 
described for compound 24o to give 30p in 90% yield: TLC Rf to monitor an adequate drop in pH. Lactonization is allowed to 
0.59 (1:1 acetone-hexanes); 'H NMR (CDCI3, 270 MHz) S 0.70 proceed for 30 minutes at room temperature. Reaction mixtures 
(t, J * 6.8 Hz. 3 H). 1.34 (d. J * 7.0 Hz. 6 H), 1.92 (m, 2 H), 2.39 are layered onto 2 g of AG 1'XS anion exchange resin (Biorad, 
(q, J 0 6.8 Hz. 2 H), 2.57 (d, J " 7.2 Hz. 2 H), 3.43 (m, 1 H), 3-63 formate form), poured in 0.7 cm (i.d.) glass columns, and eluted 
(d. Jut s 10.8 Hz, 3 H), 3.72 (s, 3 H), 4.31 (m. 1 H), 4.85 (m. 2 with 2.5 mL of H2O. The first 0.5 mL is discarded, and the next 
H), 7.12-7.28 (re, 5 H), 7.39-7.56 (m, 4 H); IR (CHjCU) 1734,1636, 2.0 mL is collected and counted for both tritium and cajfaon-14 
1510,1221 cm*1. in 10.0 mL of Opti-fluor (Packard) scintillation fluid. Results 

(S)-4-[[[5-Ethyl-4-(4-nuoropbenyl)-2-(l-methylethyl)-6- are calculated as nanomoles mevalonic add produced per 20 min 
phenyl-3'pyridiDyl}metboxy]hydroxypbo«pbinyl]>3* . and are corrected to 100% recovery of tritium. Drug effects are 
hydroxybutanoic Acid, Diiodium Salt (6p). A solution of expressed as /H values (concentration of drug producing.507o 
compound 30p (650 mg, 1.20 mmol) in dioxane (10 mL) waa inhibition of enzyme activity) derived from composite dose re* 
treaud with I N NaOH (3.7 mL, 3.7 mmol), and the mixture was sponse data from 2-5 experimente. 
stirred at 55 °C for 3 h. The solvent was evaporated to give a Inhibition of Cholesterol Synthesis in Freshly Isolated 
white solid. The residue was slurtied in warm HSQ and chio- Rat Hepatocytes. Inhibitors of HMG-CoA reductase are 
matographed on CHP-20P (25 mm X 100 mm) eluting in sue* evaluated for their ability to inhibit [I4C]ecetata incorporation 
cession with H2O (200 mL) and 50% MeOH in HjO (400 mL). into cholesterol in freshly isolated rat hepatocyte suspensions using 
The desired fractions were pooled and evaporated, and the residue a modification of the methods originally described by Cspuzii.^2 

was taken up in HjO and Iyophilized to give 6p (435 mg, 65%) Sprague-Dawley rats (180-220 g) are anesthetized with Nembutal 
as a white solid: TLC Rj 0.31 (8:1:1 C^Clj-HOAc-MeOH); lH (50 mg/kg). The abdoreen is opened, and the first branch of the 
NMR (CDjOD, 270 MHz) 4 0.65 (t, J " 6.8 Hz, 3 H), 1.30 (d, J portal vein is tied closed. Two closing sutures are placed on the 
s 7.0 Hz, 6 H), 1.48 (dd, J B 7.6,16.0 Hz, 2 H), 2.28 (q, J a 6.8 distal section of the portal vein, and the portal vein is canulated 
Hz, 2 H), 2.37 (re. 2 H), 3.66 (m, 1 H), 4.19 (m, 1 H), 4.64 (m, 2 between the sutures and the first branching vein. The liver is 
H), 7.18-7.50 (m, 9 H); IR (KBr) 2935,1581, 1510,1404, 1222, perfused at a rate of 20 mL/min with prewarmed (37 *C) oxy-
1020 cm"1. Anal. (CjrHsFNNaAP'HjO) C. H, F, N, P. • 

Biological Assays. Rat Hepatic HMG'CoA Reductase 
Inhibition. Rat hepatic HMG-CoA reductase activity is measured 
using a modification of the method described by Edwards.21 Rat 
hepatic microsomes are used as a source of enzyme, and the 

genated buffer A ((HBSS, Hanks' Balanced Salt Solution) without 
calcium or magnesium containing 0.05 % EDTA) after severing 
the vena cava to allow drainage of the effluent. The liver is 
additionally perfused with 200 mL of prewarmed oxygenated 
buffer B (HBSS containing 0.05% bacterial collagenase). Fol
lowing perfusion with buffer B, the liver is excised and decap-
aulated in 50 mL of Waymouth's medium, allowing free cells to 

(21) Edwards. P. A.; Leaongello, D.; Fogelaann, A. M. Improved 
Methods for the Solubilization and Auay of Hepatic 3-
Hydroxy-S-methylglutaryl Coenzyme A Reductase. J. Lipid 
flei. 1973,20,40-46. • . 

(22) Capuzzi, D. M; Mazgolia, S. Metabolic Studies in Isolated Rat 
Liver Cells: 1. Lipid Synthesis. Lipidt 1971, 6, 601-607. 
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and are approximately 15% of the label present in the total lipid 
extract. 

Inhibition of cholesterol synthesis is determined as described 
for hepatocyies. Results are expressed as Iv values and are derived 
from composite dose response curves from two or more eiperi-
ments. . 

In Vivo Cholesterol Biosynthesis Inhibition in Rats. The 
methods used for intravenous (iv) and oral (po) drug testing were 
adapted from a procedure originally described by Sandoz.34 Male 
Sprague-Dawley rats (200-300 g) were adapted to a reverse light 
cyde for 7-10 days and fed Purina rat chow (no. 5001) ad libitum. 
In order to measure cholesterol synthesis, sodium (l-MC]aeetate 
(1-3 raCi/mmol) (25 yCi/100 g of body weight) was injected 
intraperitoneally (ip) 2 h beforethe mid-daik point in the diurnal 
cycle. Two hours after the mid«dark point animals were an
esthetized ip with ketamine/xylazine and bled into EDTA-treated 
centrifuge tubes from the abdominal aorta. Plasma was obtained 
by centrifugation at HOOg for 10 min. One-milliliter plasma 
samples were aliquoted and either processed directly or frozen 
at -20 0C. For iv testing, the salt forms of test compounds were 
routinely dissolved in saline and injected iv into the tail vein 5 
min before ("C)acetate injection. For po testing, drugs were ~ 
dissolved in saline and given by gavage 30 min before (t4C]acetate 
injection. Cholesterol synthesis was measured by determining 
the level of "C-labeled nonsaponiftable lipid present in 1 mi. of 
plasma: the method used is a modification of the method described 
by Dugan.^ One milliliter physiological saline was added to 1 
mi. of plasma, followed by the addition of 5.0 mL of 107o KOH 
in absolute ethanol. Samples were mixed and saponified at 75 
0C for 1 h. After cooling, approximately 0.02 uCi (44,000 dpm) 
[l,2-3H}cholesterol (40-60 Ci/mmol) was added to each sample. ~ 
Samples were extracted once with 5 mL of petroleum ether, and 
the organic phase was backwashed with 5 mL of saline. This 
extraction procedure resulted in 50-90% recovery of the added 
(3H]cholesterol internal standard. The extracts were dried in glass 
vials, and the residue resuspended in 0.5 mL of CHClj-MeOH 
(2:1). Samples were counted for both 3H and "C in 10 mL of 
Optifluor scintillation fluid. The (^cholesterol internal standard 
recovery value from each sample, was used to correct each sample 
to 100% recovery of [14C]cholesterol In early experiments, sample 
extract residues were redissolved in 100 mL of CHCij-MeOH (2:1) 
and chromatographed on silica gel (Whatman LK6D) thin-layer 
plates using either hexanes-E^O-HOAc (75:25:1) or CH^Clj-
acetone (60:1). Using either chromatographic system, greater than 
90% of the "C-label cochromatogrcphed with authentic chole
sterol. Thus, to simplify the method, the TLC step was omitted 
in subsequent experiments and results were calculated as re
labeled nonsaponifiable plasma lipid values, of which, greater than 
90% of the 14C-label is authentic cholesterol. The percent in
hibition of cholesterol synthesis was derived by comparing UC- . 
labeled nonsaponiflable plasma lipid values per milliliter of plasma 
from control and drug-treated animal groups (4-5 rats/group). 
Percent inhibition is plotted relative to the log drug dose and a 
linear best fit regression line is determined for each experiment. 
Mean EDjp values (level of drug required to suppress cholesterol 
synthesis in vivo by 50%) were calculated from two or more 
experiments. 

Phosphorus-Containing Inhibitor? HMG-CoA Reductase 

disperse into the medium. Hepatocyies are isolated either by 
low-speed centrifugation for 3 min at SOg at room temperature 
or by unit gravity sedimentation at 4 "C for 30-45 min. Pelleted 
hepatocytes are washed once in Waymouth's medium, counted, 
and assayed for viability by trypan blue exclusion. These he-
patocyte enriched cell suspensions routinely show 70-907o via

' biiity. Hepatocytes are resuspended at 5 x 10s cells per 2.0 mL 
in incubation medium (IM) (0.02 M Tris-HCl (pH 7.4), 0.1 M KCl 
0.33 mM MgClj, 0.01 mM MnClj, 0.001 mM sodium succinate, 
0.003 mM Coenzyme A, 0.33 mM sodium citrate, 0.67 mM nic
otinamide, 0.23 mM NADP, 1.7 mM glucose-S-phosphate). Test 
compounds are routinely dissolved in HjO, DMSO, or DMSO-HjO 
(1:3) and added to the IM. Final DMSO concentration in the IM 
is £1.0% and has no significant effect on cholesterol synthesis. 
Incubation is initiated by adding ("Cjacetate (58 mCi/mmol, 2 
jtCi/mL) and placing the cell suspensions (2.0 mL) in 35-mm tissue 
culture dishes at 37 0C for 2.0 h. Following incubation, cell 
suspensions are transferred to glass centrifuge tubes and spun 
at SQg for 3 min at room temperature. Cell pellets are resuspended 
and lysed in 1.0 mL of H30. Lipids are extracted essentially as 
described by Bligh and Dyer.33 Following extraction, the lower 
organic phase is removed and dried under a stream of nitrogen 
and the residue resuspended in 100 pL CHClj-MeOH (2:1). The 
total sample is spotted on silica gel (LK6D) thin-layer plates and 
developed in CHjClj-acetone (60:1). Plates are scanned and 
counted using a BsoScan automated scanning system. Radiolabel 
in the cholesterol peak (Rr 0.28) is determined and expressed as 
total counts per peak ano as a percent of the label in the total 
lipid extract. Cholesterol peaks in control cultures routinely 
contain 5000-20000 dpm, and are approximately 307o of the label 
present in the total lipid extract Drug effects (percent inhibition 
of cholesterol synthesis) are determined by comparing the percent 
of label in the cholesterol peak for control and drug treated 
cultures. Dose response curves are constructed from composite 
data from two or more studies and results are expressed as Iu 
values (concentration of drug which inhibits cholesterol synthesis 
507«). 

Inhibitioo of Cholesterol Synthesis in Human Skin Fi
broblasts. Human skin fibroblasts (passage 7*27) are grown in 
minimal essential medium (MEM, Gibco) containing 107o fetal 
calf serum. For each experiment, stock cultures are trypsinized 
to disperse the cell monolayer, counted, and plated in 35-mm tissue 
culture wells (5 x 105 cells/2.0 mL). Cultures are incubated for 
18 h at 37 *C in 5% COj/95% humidified room air. Cholesterol 
biosynthetic enzymes are induced by removing the serum con
taining medium, washing the cell monolayers with MEM, adding 
1.0 mL of MEM containing 1.0% fatty acid free bovine serum 
albumin, and incubating the cultures an additional 2-i h. Test 
compounds are dissolved in HjO, DMSO, or DMSO-EM (1:3) 
(final DMSO concentration in cell cultures £l.07e) and added 
to the cultures, and the cultures are preincubated for 30 min at 
37 0C in 5% CO}/957o humidified room air. Following prein
cubation with drugs, sodium [l-l4C]acetate (2.0 pCi/mL, 53 
mCi/mmol) is added, and the cultures are reincubated for 4 h. 
After incubation, the culture medium is removed and the cell 
monolayer is scraped into 1.0 mL of HjO. Lipids in the lysed cell 
suspension are extracted as described for hepatocyte suspensions. 
The organic phase is dried under nitrogen, and the residue is 
resuspended and analyzed as described for hepatocytes. Chole
sterol peaks in control cultures routinely contain 8000-12000 dpm 

i 

3 

d 
e 

f 

) 

(24) Wareing, J., US. Patent 4,613,610 and PCT Int. Appl., WO 
66/00367. 

(25) Dugan, R. E.; Sl&key, L. L; Briedis, A. V.; Porter, J. W. Factors 
affecting the Diurnal Variation in the Level of d-Hydroxy-0-
methyigiutaryi Coenzyme A Reductase and Cholesterol Syn
thesizing Activity in Rat Liver. Arch. Bioehem. Biaphys. 1972, 
1S2, 21-27. ' 

(23) Bligh, E. G.; Dyer, W. J. A Rapid Method of Total Lipid Ex-, 
traction and Purification. Con. J. Bioehem. Physiol. 1959 37, 
911-917. . 
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I. INTRODUCTION 

Coronary heart disease (CHD) continues to be one of the major health 
problems in all the developed countries of the world. A considerable body 
of clinical and epidemiological data has emerged over the years linking ele
vated blood levels of total cholesterol. Low Density Lipoprotein Cholesterol 
(LDL-Q, and Very Low Density lipoprotein Cholesterol (VLDL-C) as im
portant risk factors for the development of coronary heart disease.1 

For the treatment of elevated LDL-C and VLDL-C, a judicious diet, low in 
cholesterol and fat with saturated fatty adds replaced by polyunsaturated 
fatty adds, is the recommended choice. However, for patients nonresponsive 

Meditina! Research Reviews, Vol. 11, No. 2,121-146 (1991) 
© 1991 John Wiley & Sons, Inc. CCC 0198-6325/91/020121-26504.00 
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to dietary intervention, the development of effective and safe therapeutic 
agents for the treatment of hyperlipoproteinemia remains an important need. 
This need has gained considerable support as a result of two important events: 
(1) the results of the Lipid Research Clinic's Coronary Primary Prevention 
Trial (LRC-CPPT), a multicenter, randomized, double-blind study involving 
3806 asymptomatic middle-aged men in the United States with type II hy
perlipoproteinemia, that demonstrated that a statistically significant reduction 
of 19% in the rate of fatal plus nonfatal coronary heart disease was associated 
with a 9% decrease in blood cholesterol levels,2 and (2) the recommendation 
to treat individuals with blood cholesterol above the 75th percentile, which 
emerged from the consensus panel of the December, 1984 NIH Consensus 
Development Conference on the lowering of blood cholesterol to prevent 
coronary heart disease.3 

In recent years, to achieve this goal of finding effective and safe therapeutic 
agents to lower LDL-cholesterol, great interest has focused on potent inhib
itors of the enzyme 0-Hydroxy-0-MethyJ-Glutaryl-CoA reductase (HMG-CoA 
reductase, EC 1.1.1.34), which controls a key step in the endogenous synthesis 
of cholesterol. Several studies, both in animals and humans, have been re
ported with HMG-CoA reductase inhibitors: compactin (Mevastatin), CS-514 
(Pravastatin, Mevalotin®, Pravachol®), mevinolin (Lovastatin, Mevacor®) and 
Synvinolin (Simvastatin, Zocor®),4 which are structurally very closely related 
to one another. In order to assess fully the potential of HMG-CoA reductase 
inhibitors as an effective therapeutic intervention for the treatment of hyper
lipoproteinemia, it is thus desirable to study in humans a variety of these 
inhibitors derived from different structural prototypes which can be distin
guished in their overall biological profile from one another. This conceptual 
framework formed the basis for initiating efforts at the Sandoz Research In
stitute to develop and study a variety of HMG-CoA reductase inhibitors with 
chemical structures different in several respects from compactin, pravastatin 
(a hydroxy analog of compactin), lovastatin (a methyl analog of compactin), 
and simvastatin (a dimethyl analog of compactin), and has led to fluvastatin 
(XU 62-320), the first totally synthetic HMG-CoA reductase inhibitor currently 
in Phase III human clinical trials (Fig. 1). 

II. DESIGN ASPECT FOR HMG-CoA REDUCTASE INHIBITORS AT 
SANDOZ RESEARCH INSTITUTE LEADING TO FLUVASTATIN 

(XU 62-320) 

Investigations by Akira Endo with compactin4 have to be largely credited 
for the resurgence of the research on cholesterol biosynthesis and the renewed 
interest in HMG-CoA reductase inhibitors, a field now almost three decades 

F. G. Kathawala obtained his M.Sc. from the University of Bombay, India, and his Ph.D. 
in 1961 from Techmsc/ie Hochschule Braunschweig, West Germany (Prof. H. H. Inhoffen), in 
Synthetic Organic Chemistry. After a few years of postdoctoral work at Harvard (Prof. R. B. 
Woodward), Wisconsin (Prof. H. Muxfeldt), and Gottingen (Prof. F. Cramer), he joined Sandoz 
in East Hanover, New Jersey, as a Seriior Scientist, in 1969. Currently, he is the Director of 
Medicinal Chemistry in the area of Lipoprotein Metabolism/Atherosclerosis. His research in
terests in Medicinal Chemistry are focused towards the discovery of agents affecting lipoprotein 
metabolism/atheroscleTOsis. 
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old. While all intensive studies hitherto conducted have been with closely 
related metabolites/ such as compactin, mevinolin, and CS-514 (pravastatin), 
derived from fungal broths, efforts at the Sandoz Research Institute towards 
the development of new HMG-CoA reductase inhibitors have been based on 
synthesis/ guided by the following assumptions: 

(a) There are two regions at the active site of the enzyme: one with high 
specific recognition of a 5-carbon unit (C-l to C-5 as shown below) of the (3-
OH-p-Methyl-GIutaryl portion, and the other of Co A moiety present in HMG-

e 

.] 

h 

CoA (Fig. 2). ), 

n 
2 

CoAS. 5 y  3 1 ^OH 

OH 0 O 

HMG-CoA 

Figure 2 

(b) Compactin (R = H, Fig. 3), a known inhibitor of the enzyme, may be 
regarded as a transition state analog, when in the open dihydroxy add form. d 

2 6 4 O •s 

f H H OH H OH o 
0 
f H 

CH3 :n 
A B 

)Z 
R*'' 0/ 

Compactin ( Rs H) 
hi 

Figure 3 
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The 5-carbon unit of the side chain present in compactin (Fig. 3) probably 
occupies the same region as the 5-carbon unit in HMG-CoA (Fig. 2); the bicyclic 
A-B-ring system, with its substituents in compactin (Fig. 3), possibly sits in the 
same region or very close to the same region the CoA portion of the substrate 
HMG-CoA occupies at the active site of the enzyme. However, it is difficult to 
see any similarity in structure between the bicyclic-ring system of compactin 
and CoA, when one examines the structure of CoA showu in Fig. 4. 

N 
< * •  o o NHi HO 

II II 0 V p 

HS-VHNY\^ o ' lVl  O 
0 OH O OH OH 

Coenzyme A 
HO 

OH 

Figure 4 

In light of (a) and (b) above, one hoped that it might possible to prepare 
interesting synthetic inhibitors of HMG-CoA reductase with a very'general 
structure as shown in Fig. 5, with the 5-carbon unit (C-l to C-5) preferably 
possessing the absolute configurations of C-3-OH and C-5-OH as present in 
compactin. 

Choice of R and Ri in Fig. 5 has depended on: 

" Ri O 

OH 

R U H . C H 3  

Figure 5 

(a) Consideration of the elements of structure of CoA. 
(b) Considerations of the overall shape and assumptions of the importance 

of substituents on Ring A-B of compactin (Fig. 3), first with molecular models 
and later with computer modelling. 

(c) Exploiting the knowledge gained in structure activity relationships with 
our own Sandoz Research Institute compounds or being reported in literature 
by outside investigators. 

Efforts with the above considerations in mind have led to the development 
of a variety of novel HMG-CoA reductase inhibitors. Synthesis and Structure 
Activity Relationships (SAR) of some of these novel inhibitors are discussed 
below with emphasis on the Phase III candidate, fluvastatin (XU 62-320): 
[R*/S,t-(E)]-(±)-Sodium-3/5-dihydroxy-7-[3-(4-fluorophenyI)-l-(l-methyl-
ethyl-lH-indol-2-yl]-hept-6-enoate (Fig. 1), a mevalonic add analog more po
tent than compactin and lovastatin. 

III. GENERAL CHEMISTRY APPROACH 

Guided by the conviction that the G-3, C-5 dihydroxy add fragment was 
the key pharmacophore necessary for the inhibition of HMG-CoA reductase. 474 
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our synthetic approach towards the synthesis of compounds of generic struc
ture (Fig. 5) involved: 

(a) A convergent synthesis coupling chiral Synthon 1 or racemic or chiral 
(3R, 5S) C-3, C-5-dihydroxy ester Synthon 2 with a variety of aryl or alkyl 
fragments 3 (Fig. 6), or 

(b) A linear synthesis of the C-3, C-5 dihydroxy acid derivatives wherein 
the aldehyde 4 is reacted with acetoacetate 5 (Fig. 7) to provide a hydroxyketo 
ester intermediate, which, with subsequent steps, gives the desired final 

• products of Fig. 5. 

125 

OR 

OR, ORp 

R ^ X  

X* P*(Ph)jZ' 

Ys P=0(ORo; 

OR2 

L V k o  OCH3 
H 

2 3 
R| s SI(l«Uu) H h 2  R, »R3 m AlkjI.Z'sCl. Itr 

Figure 6 

O O 

OR2 

H 
5 

Figure 7 

A. Synthesis of Synthon 1 and 2, Fig. 6 (Scheme 1 and Scheme 2) 

Synthon 1 has been synthesized starting from D-glucose via the key lithium 
aluminum hydride reductive opening of the epoxide as depicted in Scheme 
l.s The desired axial alcohol could be separated from the equatorial isomer 
by preparation of the silyl derivatives. The protected axial alcohol on PCC 
oxidation gave the desired lactol aldehyde. 

^OCPh, .OCPhj „ • »°2̂ ° 
OCH3 

-OCPh3 
o LAH 

O. OCH3 HO OCH3 THF RSJCI 
Imld*sol« 

^OCPhj 

RO OCH3 
-

OCPh3 
N'a/NH^ Or 

CF3COOH / 

CHjCtj 
RO OCH3 OCHJ 

Ij/PtljP/ x. 

ImJdazolt 
CHO I PCC 

1 4̂° 
OR OCH3 RO OCH3 

SCHEME 1 R > St(UBu)Pti2 
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1.McOH/AcCI 

2.DBMS/N .BH4 
OH Ph3CO'^Y^VOCH> 

O H 0  

HO 

0  O H 0  3 .PhjCCI 

t  • B u t y U c t t a U  

LDA 
I. Et 3 B / NBBH4 o 

Ph3CO 0l"Bu 

O H 0  0  

u^w^V^-^Ot-Bu 2 .TBDPSCl 
s £ o IMIDAZOLE 
OR OR U 

R = t S I ( t . B u ) P h 2  
3 .  TFA / HJ 0 / CH2CI2 

4 . PCC / CHnClj 

SCHEME 2 

OH O K  OH 

THDFSCI/UMF H2^aNi 

IMIDA'/.OLK F.tOH 
OH Oil .  HO RO ON HO 

l»CC 
CH2a2 

OR 

OR OK 
0 

MCPBA 1.TFA/NlcOH 

2.PCaCH2Clz R0 
0 COOCH3 -• 

NaHCO^ 
CfljCh 

CHO RO HO 

SCHEME 3 (RstTBOPS) 

Synthesis of chiral Synthon 2 has been accomplished starting from S-malic 
add in excellent yields via an eight-step reaction as illustrated in Scheme 2.6 

On the other hand, an efficient route was developed for the preparation 
of racemic Synthon 2 starting from 1,3,5-trihydydroxy benzene through* a 
five-step reaction sequence shown in Scheme 3.7 

B. Choice of R and Synthesis of Intermediates 3, Fig. 6, and 4, Fig. 7 

Our initial efforts at the synthesis, and the biological results of C-3, C-5-
dihydroxy add derivatives (Fig. 5) wherein choice of R was based on elements 
of substructures of coenzyme A (Fig. 4) or the decalin ring structure of com-
pactin (Fig. 3) were not promising.8 This led us to question the importance 
and the necessity of the complex stereochemistry and the substituents present 
in the decalin ring of compactin and tum our attention towards the prepa-
ratioiujf C-3, C-5-dihydroxy add derivatives (Fig. 5) wherein R was a naph
thalene ring. During these ongoing efforts, we were being encouraged and 
helped by two important publications9 describing mevalonolactone deriva
tives of the general structure 6 and 7 as inhibitors of HMG-CoA reductase 
(Fig. 8). 

Further exploration of R in Fig. 5 led to the first interesting indolyl derivative • 
(Fig. 9) comparable to compactin in its inhibitory activity against HMG-CoA 
reductase.l0(a) 

An extensive and rapid analog program allowed the choice of XU 62-320 
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*3 HO HO O O O 
H Y = ^ 0 0 R,  Y H H" R, R. 

R I Y _ 

R4 6 ? 

Figure 8 

F 

h 
OH OH o  

"C V 
0'  

N Na+ 
CH 

Figure 9 

,R^ 
Rj R 

x - 2  
R 

R ' - f e  R I X —2 
R, ^R2 

X= CH=CH.(CH2) m  

Oi l  OH o  

R 

Eiihcr one or iwo of ihc 
aioms a.b.c, = Hcicroaiom 

Na+ 
z=  AA^o 

Figure 10 

(Fig. 1) as a candidate for extensive biological testing. Currently, fluvastatin 
(XU 62-320) is in clinical Phase III trials. 

With the discovery of XU 62-320, the stage was set for a large number of 
variations of R in Fig. 5. Extensive work at the Sandoz Research Institute has . 
led to many novel HMG-CoA reductase inhibitors, some of which are dis
cussed in this paper as shown in Fig. 10,10 and Figs. 12-14,21"23 • • 

Synthesis of the many interesting fragments 3 (Fig. 6) and 4 (Fig. 7) needed 
for synthesis of final HMG-CoA-R inhibitors are described in Schemes 4-12 
below.10 Since the appearance of Merck & Co., Inc. and Sandoz patents and 
publications,5,9'10^ extensive efforts have followed in many laboratories 
worldwide with semi-synthetic and totally synthetic HMG-CoA reductase 
inhibitors. A brief overview of these reported activities is presented in Section 
VIII. It is no wonder that in such a feverish pursuit of finding patentable 
HMG-CoA reductase inhibitors, review of patent and published literature 
presents overlapping activities in the laboratories of competing pharmaceut- ' 
ical research companies. 

v 

I 

D 

0 
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RO + ^ EtOH O 7 
R  NH A CI I N 0 

*2 *2 
CHO 

Zna2 

1 . McjN R3^=r R3^=r 
1 r poa3 A /> /> Ri^= 

Ri 2. NaOH 
^ ^-CHO ^  ! J \  

N N 

R2 *2 

SCHEME 4 

*3 R3T  ̂ I> // 

R 
POCIj V V  V  

N N ^ciio 
DMK I 

R: R, 
N a H f { 4  

V R 3 ,\ A  / >  I .SOCl 2 H' Rl"(v L V  2.PPh3 /CCI4 
N^^CIIjOH N HjPPhj 

I  cr 
Ra ^2 SCHEMES 

C. Synthesis of Indole Intermediates 

S c h e m e  4 describes the preparation of ot^p-unsaturated aldehydes readily 
obtained from a variety of 3-phenyl substituted indoles using dimethylamino-
acrolein and phosphorous oxychloride, while the triphenyl phosphonium 
salts of indolyl derivatives are prepared via the 2-formyl and 2-hydroxymethyl 
indoles using standard procedures (Scheme 5).JW4) 

D. Synthesis of Indene Intermediates 

A variety of indenyl-ct, ^-unsaturated aldehydes and phosphonates have 
been synthesized via a six-step reaction sequence as depicted in Schemes 6 
and 7.-The synthesis of these derivatives involves the preparation of the 
desired indenes from the respective indanones followed by either formylation 
at C-2 and subsequent alkylations at C-l or vice versa, and then processing 
the formyl group through standard reaction sequences to the desired inter
mediates.10(b) 

E. Synthesis of Naphthalene Intermediates 

For the preparation of naphthalene derivatives, a novel photochemical route11 

was exploited to give the key hydroxy aldehyde, which on dehydration pro
vides the ene aldehyde. Dehydrogenation of the ene aldehyde and chain 
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R2 
0 / 1. R2 MgX , HOAc 

I  I  I R3 R3 H 

2. PhN (Me )CHO 

POCI3 
O 

1. PhjPsCHCOjM* 

2. NaH , RjUr 

^ 2  R2 l.DIDAL 

I <• R3 
^3 

COj1^* HO 2.Mn02 
R1 Rl R1 RI 

SCHEME 6 

*2 
R 2  NaH «3 

> I  I  
R 1 R.ltr I 

Ph N(Mc)CHO 

,r POCI3 

R2 RI 1 NaOH^ 

2 SOCh 
/ 0 

/ IJ R3 I •> 

P(OM«)2 CHO 
RI R 1  3 l>(OM<)3 

R, R, 

SCHEME 7 

I  >S .CHO 
0 

h v ' C 6 H 6 l r U  
H 0 > 

O >1° 
X  SS 56 by G.C. 

C(5 H5CH3 Florisil 
4 Reflux 

1. L)DQ , Toluene 

2. n-Bu'jSnCHsCHOEt 

n-BuU,THF,-60o 

^s 0 0 

< 
H H 

1 3. p«TsOH .THF^jO 

16hra,r.t. 

SCHEMES 

479 

nlii 

Sawai Ex 1005 
Page 2442 of 4322



KATHAWALA 130 

extension of the formyl group then leads to the desired a,p-unsaturated 
aldehydes10(e) (Scheme 8). 

F. Synthesis of Imidazole Intermediates 

Highly substituted imidazole derivatives with the desired functional group 
at the desired C- or hetero- atom are not well described in the literature. 
Synthesis of the required imidazole intermediates was best accomplished 
starting from the respective glycine derivatives as shown in Scheme 9. The 
key step in the synthetic pathway involves oxidation of the methyl group' 
with potassium persulfate to give the S-formyl imidazole derivatives/ which 
through standard reaction sequences give the needed a,p-unsaturated aide-
hydes or the phosphonates.10{d) 

CH3 
! .R 2COCI 

2. AejO / AcOH, Pyridine, A lWR3 CC^H 
Rl~{ w 3. R3NH2, pTsOH, M8SO4, Toluene, A 

4. PCI5 f CHCIj 

NHj R2 

K2S208/CUS04-5H20 
CHO CHJCN/HJO 

R ^n-r3 0 
(t 

1. NaBHj (EtOJjPCHjCOOEt CH2CI CH«CHCOO£i R z  
R ^ N  

R N«H .R3  2. SOCIj 

r2 R2 I ° 
| (EIOJJPH 

O 

1. DIBAL 
2. MnOj 

\ '  

11 CH=CHCHO CH2P(0£t>2 

R1^N-R3 
Rl.R2 .R3s  ALKYLOR SUBSTITUTED ARYL 

w 
r2 R2 

SCHEME 9 

G. Synthesis of Pyrazole Derivatives 

A number of pyrazole intermediates have been prepared via procedures 
dependent on whether one needs the 1,5 (Scheme 10), the 1,3 (Scheme 11)/ 
or the 3,4 (Scheme 12) disubstituted pyrazole intermediates. 2,3-disubstituted 
pyrazole derivatives are obtained through the reaction of the appropriate 
diketoesters with aryl-hydrazines, requiring separation from the concomitant 
formation of the corresponding. 1,3 isomer (Scheme 10).1O(e) 

1,disubstituted pyrazoles can be best synthesized from the imide chloride 
on reaction with the acetoacetate derivatives (Scheme 11), while the ring 
closure of arylhydrazones give the desired 3,4 diaryl pyrazole intermediates 
(Scheme 12^. 

H. Synthesis of HMG-CoA-R Inhibitors 

All of the intermediates of the many different prototypes described above 
in Schemes 4-22 could be converted to the final HMG-CoA reductase inhib-
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itors either using the linear route involving the "dianion chemistry/' or the 
coupling of the respective phosphonates or phosphonium salts with the chiral 
Synthons 1 and 2 (Fig. 6) or with the racemic Synthon 3 (Fig. 6). 

1. Linear Route, Synthesis using the linear route is illustrated in Scheme 13 
for the preparation of the indolyl HMG-CoA reductase inhibitors. The key 
step involves the reduction of the hydroxyketoester using trialkylbor-
ane/THF/MeOH with sodium borohydride at - 78° (Ref. 12) to give the mixture 
of desired erythro and threo isomers in the ratio of 95-98:5-2%, respectively. 
In some cases, the boronic esters can be crystallized, which on methanolysis 
and subsequent hydrolysis with sodium hydroxide provide the desired so
dium salts. Nqnstereoselective reduction of hydroxyketoester with borane.t-
butylamine complex has been used to prepare a mixture of czs and trans 
lactones separable on flash chromatography. 10(a) 

*3^ OR] 

Ov /> 
ov I 
Vko ^ TV 'OCH3 N CHjP^Phj H 

R2 cr n -BuLI 
THF 

R3<=- OH O Rj  1'. AcOH/THF/HjO 
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3  . n>6u4.\F R Q  ̂ OCHa 
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482 

Sawai Ex 1005 
Page 2445 of 4322



HMG-CoA REDUL.ASE INHIBITORS 133 

F LDA /THF V' 
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f  P Ot-Bu rr-v 
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'''UA OMe 
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F s l . n »  B U 4 N F  

2. NaOH Cs 
v 

I ON# 

x I 
OH OH 0 

SCHEME 15 Re Si (t-Bu)Ph2 

2. Convergent Route, For illustrative purposes, a convergent route for the 
preparation of chiral indolyl HMG-CoA reductase inhibitors using the silyl 
protected Synthon 1 is depicted in Scheme 14. The crucial step in this reaction 
pathway is the oxidation of lactol with RuCUCPPhs^NMMO.10*0 

Scheme 15 shows the use of silyl-protected aldehyde Synthon 2 (derived 
from malic acid) for the synthesis of indenyl HMG-CoA reductase inhibitors.13 

IV. BIOLOGICAL RESULTS AND DISCUSSION 

A. Results in in vitro HMG-CoA Reductase Microsomal Assay and in in 
vivo Cholesterol Biosynthesis Assay 

Ail initial studies to assess the inhibitory potency of various compounds 
against HMG-CoA reductase were conducted with rat liver microsomal sus
pensions, freshly prepared from male Sprague-Dawley rats, using an assay 
for HMG-CoA reductase activity as described in Ref. 14. The potency of each 
compound is expressed as IC50 (in jimoles, the concentration which inhibits 
to the extent of 50% conversion of the substrate HMG-CoA to mevalonate) 
and for structure* activity relationship compared either to compactin = 1 or 
to XU 62-320 = 1. Tables I-XII summarize the most salient features of structure 
activity relationships for a few of the varied structural prototypes as HMG-
CoA reductase inhibitors being currently studied at the Sandoz Research 
Institute. In- Tables X-XIII, the Relative Potency column is derived from the 
IC50 values of each compound vs. compactin in the in vitro rat microsomal 
HMG-CoA reductase assay. 

B. SAR of Fluvastatin (XU 62-320) Analogs 

Table I compares the in vitro inhibitory activity against HMG-CoA reductase 
of XU 62-320 with compactin and lovastatin and as their corresponding sodium 
salts. XU 62-320 is 146- and 52-fold more active than compactin and Lovastatin, 
respectively. As compared to the respective sodium salts of compactin and 
Lovastatin, XU 62-320 is 22- and 10-f61d more potent in inhibiting HMG-CoA 
reductase. It is important to note that current clinical studies are being con
ducted with XU 62-320, which is a dihydroxy add sodium salt. In contrast. 

483 

Sawai Ex 1005 
Page 2446 of 4322



KATHAWALA 134 

Table I 
Comparison of Microsomal HMG-CoA Reductase Inhibitory Activity 

Relative Potency* Compound 1C» {fiM) 

XU 62-320 
Compactin 
Lovastadn 
Na Salt Compactin 
Na Salt Lovastatm 

0.0069 246.1 
1.011 1.0 OH OH 0 0.352 2.8 

cr 0.154 6.5 
0.068 14.8 

•As compared to Compactin = 1 

compactin used in clinical studies and Lovastatin (Mevacor®), now marketed, 
both exist as the lactone forms (Fig. 1). 

Features of the side chain are very important for maximal inhibitory activity 
as shown in Table 11. Erythro configuration, as well as the double-bond con
figuration, are very important [anti-isomer 17-fold less active and dramatic 
loss of activity for one (Z) diene isomer]. The dihydro derivative, as well as 
the ester and the lactone forms, are considerably less active. Maximal inhib
itory activity resides in the 3R, 55 antipode. 

The importance of the features of the side chain described in Table H for 
the indole series holds true as well for all the prototypes to be described later 
and hence, during the discussion of SAR of these prototypes, these aspects 
will not be reemphasized. HMG-CoA, the substrate for the HMG-CoA re
ductase, has at C-3 a methyl group. It was important to determine if an analog 
of XU 62-320 canying a methyl group at C-3 would be more potent. Surpris
ingly, introduction of methyl group at C-3 in either of syn- or anti-configu
ration was considerably less active (Table III). 

Studies of the effects of the substituents in the 3-phenyl ring of the indole 
moiety are given in Table IV. Either electron-withdrawing or electron-donat
ing substituents in the 3-phenyl ring tend to decrease the potency, which is 
unaffected by the presence of alkyl groups. 

Electron-donating or electron-withdrawing substituents (not shown in Ta
ble IV) or bulky alkyl groups at C-5 of the indole moiety led to decrease of 
potency. However, alkyl or alkoxy groups' at C-4 and C-6 tend to maintain 
or enhance the potency slightly (Table V). 

Table II 
SAR of Variations in the Side Chain 

ICso (M-M) Relative Potency* Compound 

0.0069 
0.0024 

XU 62-320 
3R, 5S 
3S, 5R 

v—' | Na Salt, ANTI J ^ 0 , 0  T Methyl Ester, SYN 
_ Trans Lactone 
O CIS(Z) Double Bond 

jyja+ Dihydro (Reduced 
Double Bond) 

1.0 F 
2.8 

0.08 0.086 
0.057 
0.13 

h 0.12 
0.052 

>• 0.029 0.23 
sN. 0.62 0.011 N 

0.214 0.06 

*As compared to XU 62-320 *= 1. 
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Table HI 
Comparative Activity of XU with the 3-Methyl Analogs 

Relative Potency* ICso (nM) Compound 

0.0069 1.0 XU 62-320 
R = CHs, SYN 
R - CHj, ANTI 

<5 
0.049 _ i w • we 

/-
0.14 

0.013 0.51 

*As compared to XU 62-320 = 1 

Table IV 
5AR for the Substituents of the 3-Phenyl Ring 

ICso (M-M) Relative Potency* R 

1 0.0069 4-F 
0.049 R 2-Me 0.14 
1.7 2-Me, 4-F 

3-Me, 4-F 
3,5-diMe, 4-F 
3,5-diMe 

0.004 v\ h 
0.76 0.009 OH OH o 
0.345 0.02 

0.005 1.38 O" 
N 0.40 0.017 H Na+ 

0.076 
0.006 

4-CF3 

4-SCH3 
4-COONa 

0.09 
1.152 

>10.0 

*As compared to XU 62>320 * 1 

Table V 
SAR for the Substituents of the Benzenoid Indole Ring 

Relative Potency* ICso (jiM) R 
F 0.0069 H (62-320) 

4>diMe 
4,6-du-Pr 
5-QHn 
6-OCH2Ph 

1.0 
O.OU 0.62 R OH OH o f 0.005 1.38 

o- 24.0 0.0022 N I Si* 
0.0026 2.65 

•As compared to XU 62-320 = 1 

Table VI 
SAR for the Substituents of Indolyl-Nitrogen 

ICjoCftM) Relative Potency* R 

F i-Pr (62-320) 0.0069 2.0 
CHj 0.62 0.011 k-J 
C2H5 0.096 0.071 OH OH o 
C6H1, 50 trv-^ V-N 

0.0001 
0.0001 
0.028 

'O* CHiCHjPh 
CHiCH(CHi)j 

49.4 N»+ \ 
0.245 R 

*As compared to XU 62-320 = 1 
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Table VII 
SAR for Reversing Substituents at 1 and 3 Positions 

ICso Relative 
Potency* Ri ( t i M )  Ri 

fl OH OH O 

\ N. 

0.0069 
0.0016 

i-Pr (62-320) 
4-FQH* 

4-FC6H*, svn 
i-Pr, svn 
4-FC6HI, anti 

1.0 
4.3 

0.12 0.057 i-Pr 

*A$ compared to XU 62-320 = 1 

Most sensitive to the activity is the substituent on the nitrogen of the indole 
moiety (Table VI). Optimal activity is provided by the isopropyl group, while 
marked loss in potency results with either bulky alkyl or phenethyl groups. 

Reversing the substituents on N-l and C-3 of the indole moiety to give 
(Table VII) 3-isopropyI-N-p-fIuorophenyI analog of XU 62-320 gives a 4-fold 
increase in potency. 

Most of the substances with a reasonable level of activity against HMG-
CoA reductase in in vitro microsomal assay were studied in vivo for their 
effects on inhibition of sterol biosynthesis. Results are expressed as EDso 
(mg/kg), effective concentration which inhibits to the extent of 50% incor
poration of C14 acetate into sterols in rats when administered as appropriate 
doses of drug substances as compared to controls receiving vehicle alone. 
Table VIII shows that in vivo XU 62-320 is about 40- and 4.5-fold more potent 
than compactin and Lovastatin, respectively, in inhibiting endogenous cho
lesterol synthesis in rats. For most substances, although not for all, the relative 

Table VIII 
Relative Potency for Inhibition of Choiesterol Biosynthesis 

EDso (mg/kg) Relative Potency* Compound 

0.093 XU 62-320 37.6 
Compactin 
Lovastatin 
(Monacolin) 

3.5 1.0 OI< Oil 0 

0.414 8.4 Hi* 

'As compared to Compactin = 1 

Table IX 
SAR for Cholesterol Biosynthesis Inhibition 

EDJO Relative 
Potency* Compound (mg/kg) 

F XU 62-320 0.093 
0.056 

1.0 l» Q 

3R, 5S 
35, 5R 
Na Salt, Anti 
Methyl ester, 5yn 

1.66 2.9 
* Ji >0.5 o.« $ L  

0.067 
0.23 o.,} 
0.28 o. i.j 

0.075 *>*1 

OH OH o 1.37 
0.40 CJTV  ̂ o* 0.33 Trans Lactone 

Na+ Dihydro (Reduced 
Double Bond) 

1.23 
XU 62-320 

*As compared to XU 62-320 = 1 
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Table X 
SAR of Indene Derivatives 

Relative Potene)'* Ri 

202 {CH3)4 

F (Racemic) V 337 (CH2)4 

Na+ {3R'5S) X (CHjJi 
-0 (CHj)} 

CHJCHJ 

I 38 
1.5+ Js 

Ri "R! <.2 
OH OH O 2 CHj 

8 H,iPr 

Ri 

88+ Ri Phenyl 
3,5-DimethylphenyI 

Na+ 
146 0* 
<0.5 iPr OH OH 0 Cydohexyl 16.5 

Rj 

4-Me 
6-Me 

114 
-R' & 181 Na* 

7-Me 
6-OMc 
4,6-(OMe)2 

24 
0* 

130 
OH OH O 60 

*As compared to Compactin = 1 
+A5 its Ethyl Ester 

potency determined in m vitro microsomal assay against HMG-CoA reductase 
parallels the in vivo activity in rats for the inhibition of I4C-acetate into sterols. 

As an example, comparison of Tables II and IX reveals the relative potency 
of several analogs of XU 62-320 when compared in in vitro and in in vivo. 
Thus, as compared to XU 62-320, the anti-isomer is ~ 17- (Table II) and -
15-fold (Table IX) less active than XU 62-320 in in vitro and in in vivo assays, 
respectively. Similarly, close parallelism prevails for the ester (less active ~ 
7.5-fold, in vitro vs. 4.3-fold, in vivo), frans-lactone (less active 4.2-fold, in vitro 
vs. 3.5, in wvo) and the dihydro derivative (less active 16.5-fold, in vitro vs. 
13-fold m yivo). 

C SAR of Indene Derivatives 

The structure activity relationships for the indene derivatives can be best 
summarized as follows: Maximal activity is obtained with a spiro cydopentyl 
group at C-l, again emphasizing the importance of the bulky.group in the 
vicinity df the dihydroxy acid side chain. At C-3 the best substituent is 4-F-
phenyl, while the optimal substituent for the benzenoid portion of the indene 
moiety is hydrogen (see Table X). 

- D. SAR of Naphthalene Derivatives 

The most interesting part of the structure activity relationships for this 
group of compounds is the difference observed in . the potency of l-(4-F-
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Table XI 
SAR of Napthaiene Derivatives 

Relative 
Potency* Rz Ri 

H 0.10 4-F-Ph . 
4-F-Ph 
4-F-Ph 
4-F-Ph 
3,5-diMe-Ph 

CHJ 8 OH OH O R 19 1 Et 
22 i-Pr .x 

O" V' 56 CHs 
2 CHj Ph Na4* R2 4-F-Ph 337 i-Pr 

144 Ph i-Pr 

'As compared to Compactin = 1 

phenyl)-3-isopropy] derivative vs. l-isopropyl-3-(4-F-pheny]) compound (22 
times more potent vs. 337 as compared to compactin) (see Table XI). 

E, SAR of Pyrazole Derivatives 

Table XII illustrates the structure activity relationships for a few of the many 
pyrazoie derivatives prepared. Here, too, the optimal substituents are the 4-
F-phenyl and isopropyl group adjacent to the dihydroxy acid side chain. The 
dihydro and the 5-keto derivatives are substantially less potent. 1,3-diaryl-
substituted pyrazole derivatives show decreased inhibitory activity (not shown 
in the table) in contrast to the 1,5 and 3,4-diaryl-substituted compounds, 
which tend to have comparable potency. 

F. SAR of Imidazole Derivatives 

To emphasize the most salient features of the structure activity relationships 
for the imidazole derivatives, only a few of the derivatives prepared 'are 
tabulated in Table XIII. Optimal activity is obtained with 1,2-diaryl derivatives 

Table XII 
SAR of Pyrazole Derivatives 

R Relative Potency* 

4-F 60 O OH OH O 4-F (6,7 Dihydro) 
4-F (5 Keto) 

5.9 

O-CC o* 3«5 
H Ni+ 5.6 
3,5 Dimethyl 4.1 

4-F 30 
OH OH o R 

O" 

"'V 
A // 

Na+ 

'As compared to Compactin = 1 
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Table XIII 
SAR of Imidazole Derivatives 

Relative 
Potency* 

/e 
Ri r 

0 4-F 337 OH OH o 
(Racemic) 
4rF 532 O" NJ" ,̂ (3R» 5S) R 5-N 1 Na+ p-Cl 84 
p-Br 20 T *  3,5-Di-Me 
3,5-Di-Q 

7 
10 

R; 

OH OH 0 i-Pr 4.4 
t-Butyl 
cydohexyl 
2-Thienyl 
1,4-BiphenyIyl 
p-Dimethylarnino-phenyl 
p-Nitro-phenyl 

4.4 
12 O" 4.8 

N^N 202 Na+ i X K  p 

33 
56 
72 

Rj 

4* i-Pr 1.1 
4-F-Phenyl <0.1 ie f V OH OH o 

•1-
0* Tl Ha+ 

S, 

*As compared to Compactin = 1 

35 
_re with the 4-F substituent preferred in the phenyl ring on nitrogen and H atom 

being the preferred substituent for the phenyl ring at 0-2. Alkyl substituents 
at C-2 tend to lead to considerable loss of activity. The 1,3-diaiyl-substituted 

imidazole derivatives suffer a dramatic Joss of activity when compared to the 
very potent 1,2-diaiyl compounds. 

V. EFFECTS OF FLUVASTATIN (XU 62-320) ON PLASMA 
LIPOPROTEIN LEVELS 

Fluvastatin (XU 62-320) has been studied in several spedes for its effects 
on serum lipoprotein levels. 

Significant and sustained reductions of rat serum VLDL+LDL-cholesteroI 
have been observed after treatment of rats with XU 62-320. However, these 
lipoprotein changes are not observed after chronic dosing of normolipemic 

. rats either with compactin or lovastatin. 
In the beagle dog, after three weeks of administration, fluvastatin lowers 

serum LDL + VLDL-cholesterol to the extent of — 47% either at 2 mg/kg/day 
given.once a day or 1 mg/kg/day given twice a day. A comparable effect on 
VLDL + LDL-cholesterol is observed with compactin at a dose of 20 mg/kg/day 

dS 

r 
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given once a day. In the Rhesus monkey/ a reduction of 30% in serum 
VLDL + LDL-cholesterol is achieved with fluvastatin at a dose of 30 mg/kg/day 
at the end of three weeks of daily administration.13 , -

VL TOXICOLOGICAL, DRUG METABOLISM, AND 
PHARMACOKINETIC STUDIES OF FLUVASTATIN (XU 62-320) 

The safety/ drug metabolism, and pharmacokinetic evaluation of fluvastatin 
(XU 62-320) has been extensively carried out in acute, subchronic, and chronic 
rat, dog, monkey, and mouse studies at Sandoz Research Institute. These 
studies have allowed extensive clinical trials with the first totally synthetic 
HMG-CoA reductase inhibitor.16 . 

VII. HUMAN STUDIES WITH FLUVASTATIN (XU 62-320) 

Through completion of Phase II multi-center dose-response and dose-fre
quency trials, in all 658 subjects have been randomized to treatment with 
fluvastatin (XU 62-320) in double-blind safety and efficacy trials with another 
269 placebo subjects serving as controls. Fluvastatin (XU 62-320) was well 
tolerated at all doses studied and was free from serious or unexpected adverse 
effects. Dose-dependent mean reductions of 11% to 21% in total plasma cho
lesterol and 15% to 28% in LDL-cholesterol were achieved on 5 to 40 mg QPM 
of fluvastatin. Dose-dependent mean reductions of triglycerides and a drug-
related increase in HDL-cholesterol were also observed. Equivalent reductions 
of LDL-C (22% vs. 23%) were produced by 20 mg per day of fluvastatin when 
given as a single dose or divided into a BID regimen. A dose of 20 mg once 
a day at bedtime gave LDL-cholesterol reductions similar in magnitude to 
that of the marketed agent lovastatin (Mevacor®). 

VIII. OVERVIEW OF PUBLISHED LITERATURE ON HMG-CoA 
REDUCTASE INHIBITORS 

A very large number of reviews have described the importance of HMG-
CoA reductase inhibitors for the treatment of elevated serum total cholesterol 
and LDL +VLDL-cholesterol.4,17 Also, extensive information is available on 
the pharmacology and clinical efficacy of lovastatin (Mevacor®, MSD), mar
keted in the United States,4,18 simvastatin (Zocor®, MSD),19 marketed in sev
eral European countries but not yet available in the United States, and pra
vastatin (Mevalotin®, Pravachol®, Sankyo, Squibb), yet marketed only in Japan.20 

However, in this section, an overview is presented (Figs. 11-19), describing 
the attempts in many laboratories towards the discovery of new HMG-CoA 
reductase inhibitors since the discovery of compactin lovastatin, simvastatin, 
pravastatin, and fluvastatin. In Figures 11-19, only one specific representative 

. structure is depicted to describe the varied structural prototypes reported in 
the literature as HMG-CoA reductase inhibitors. 
• Scientists at Merck & Co. continue the derivatization efforts towards 

semisynthetic derivatives using lovastatin as starting material (Fig. II).21 Very 
many wide variants in the acyloxy side chain at C-8 of mevinolin have been 
executed. Elegant "Barton-type" chemishy has allowed the functionalization 
of 6-Methyl group in ring A of mevinolin leading to a large number of deriv
atives with many functional groups at C-6. 
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MERCK & Co. n HO OH V 
J O' o OH 

0 HO 

^ r ' f H f 
O, 0 

OHY OH 

C EP 251625 EP 245990 
e 
c Figure 11 

• At Sandoz Research Institute, besides the fluvastatin, indenyl, naphthyl, 
imidazolyl, and pyrazolyl analogs discussed in this paper, a variety of other 
HMG-CoA reductase inhibitors have been synthesized varying the hetero
cyclic hydrophobic domain. These derivatives are described in Figs. 12-14.22" 
24 The overlapping reports from other companies on similar derivatives are 
shown as well in Figs. 12 and 13.22*23 

• In addition to the HMG-CoA reductase inhibitors described above, sci
entists at Hoechst, Baeyer, Warner-Lambert, May & Baker, Rorer, Bristol-
Myers, Squibb, and Pfizer have published their efforts and their results in 
this exciting area (Figs. 15-17). 
• A set of novel structural prototypes as HMG-CoA reductase inhibitors 

have been claimed by Pan Medica (Fig. 18).28 One of the Pan Medica candi
dates is currently in clinical trials. 
• Two groups have focused their efforts towards the development of "reg

ulators of HMG-CoA reductase" rather than towards the development of 
competitive inhibitors. 

• Schroepfer et al. have studied extensively Cholest-8(14)-en-15-one as a 
very interesting hypolipoproteinemic agent. This agent is being studied in 

•n 

11 
s 

4 
25-27 

S 

$ 
3 

1 SANDOZ F 
OH OHO 

I 
O'Na* N, 

OH OH 0 
3 US 4751235 
J WO 88/01997 
F EP 265640 

V" 

0* Nu+ 
N N 

A. WO 8.8/01997 
EP 265640 F F 

<5 f l  
M OHOHO OH OHO 

rrr^ 0*Na+ O* Na* 
N 

Hctcrocvclcs 29{8) 1497 (1989) Sandoz Patent Pending 
W.Lambcrt US 4761419 
Nissan EP 304063A 

Figure 12 
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SANDOZ F 
OH OH 0 

v 
0' N'a+ X^ OH OH O 

XaOANR 0-Na+ 7 N' ll 
N N EP 221025 

US 4851427 
US 4829081 
Bayer EP 300278 

F EP 327500 
US 4822799 
NISSAN WO 89/100-365 

/ 

F 
v* 

I 

I OH OH O 
()• Na+ s O" Na+ 

I ic-OH OH 0 R- 'N 
Sandoz EP(APPL.89103931.5) 
Hoechst EP 319847 
Bacyer EP 330057 
WXambert US 4868285 

Sandoz Patent Pending 
Hocchst EP 324347 

Figure 13 

SANDOZ H O HO 0 •a HO H 
0 

Osr. 
F 

/ I 

US 4876280 US 4588715 

Figure 14 

F 
OH O 

OH O 

Xi F 
V* I N ,> 

O L\ /, 

^ WXambert WO 88/04657 
£ •> WXambert EP 330172 

Baeyer EP 334147 ' 

Hoechst EP 319847 
Baeyer EP 325130 
WXambert EP 306929 

N 

F V OH OH O 
N V' 

0*Na+ 0=< I 
•  OH OHO N 

O 1 * O* Na+ 'y 
/ Baeyer EP 334014 N May & Bnkcr r F O EP 326386 

Figure 15 
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F 
OH OH ( )  

OH Nu+ 

X f x  ( ) •  r K *  
V" J, * 

i\ N ' N" Mav & IlaktT 
F EP 319330 

EP 303446 

. . BristoI'Mvcrs 
N:N VVO 88/06584 

WO 88/0907 

HO xf 
F Rorcr \V() 89/05639 

US 4863957 

S 

Figure 16 

the clinic (Lederle Labs). Taylor et al. (DuPont) have attempted to develop 
inhibitors of HMG-CoA reductase via inhibition of lanosta-8, 24-dien-3 beta-
oM4 alpha-methyldemethylase (Fig. 19).29 

IX. CONCOJSION 
During the discussion on cholesterol biosynthesis inhibitor, Sabine com

mented, "The development of an effective agent that will lower, and/or pre
vent a rise in man's level of plasma cholesterol, without accompanying any 
undesirable side effects, is a pharmacological rainbow at the end of which is 
an immense pot of gold. Hence, the search for such an agent is conducted 
with a great deal of vigor, skill, imagination, and money. I myself certainly 
hope that the attainment of this therapeutic ideal is indeed not a rainbow, 
but that the possible existence of such an agent is in fact a solid reality and 
not just a pleasant illusion of light and color. 

Since Sabine's remark, HMG-CoA reductase inhibitors have indeed emerged 
as solid realities and have not remained mere pleasant illusions of light and 
color. Mevacor®, Zocor®, and Mevalotin® are marketed products showing 
remarkable efficacy in lowering LDL-cholesterol without serious side effects. 
Fluvastatin (XU 62-320), being studied intensely in Phase HI clinical trials, has 
shown very good efficacy with no serious adverse effects. Future work will 
certainly shed more experience not only with Mevacor®, Zocor®, Mevalotin®, 
and Fluvastatin, but possibly with a host of other HMG-CoA reductase in
hibitors reviewed in this paper. Also, in 1989 the worldwide sales of Merck's 
Mevacor® (launched in September, 1987), being $535 M, speak to the HMG-
CoA reductase inhibitor as being the pharmacological rainbow at the end of 
which is an immense pot of gold. 

Excitement has been added to the fascinating story of the development of 
HMG-CoA reductase inhibitors by the elegant and outstanding work in the 
laboratories of Nobel laureates Brown and Goldstein, to explain the mecha
nism of action of these inhibitors. The HMG-CoA reductase inhibitors lower 

"30 
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SIDE CHAIN VARIANTS F F 
O OHO 0 I OH 0 

VHN OH 
OH 

Squibb & Sons 
DE 3817298 
US 07/053238 0 

Pfizer WO 89/04821 

rV 
0 0 

0 

Hoechst EP 244833 
DE 3615620 

v* 
I 

Figure 17 

Pan Mcdiea 
EP 261017 
EP 880323 

Figure 18 

REGULATORS OF HMGCo-A REDUCTASE 

/ v-
0H OH O HO 

H HO H 
Du Pont 
EP 276823 
US 07/008812 

GJ.SchrocpferJr. 
PNAS 79,3042.46 (1982) 

Figuie 19 

serum lipoprotein levels by up-regulating the lower LDL-receptors. But how 
do the many different HMG-CoA reductase inhibitors/ described in this paper, 
affect the HMG-CoA reductase activity precisely at the detailed molecular 
level? The elegant molecular biology efforts in the laboratories of Brown and 
Goldstein have given us the amino acid sequence of HMG-CoA reductase of 

. several species, but little is known of the detailed tertiary structure of the 
enzyme. What are the precise conformations of the many HMG-CoA reduc
tase inhibitors, described in this paper, when bound to the active site domain 
of HMG-CoA reductase? What is the topography of the amino acid residues 
at the active site of HMG-CoA reductase when one or the other HMG-CoA 
reductase inhibitors is bound to it? What precise details of molecular recog-
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nition are involved and need to be understood to explain the rank-order 
potency of many of the described analogs of HMG-CoA reductase inhibitors? 
Fascinating work remains to be done to provide answers to the many inter
esting unanswered questions, in the exciting field of HMG-CoA reductase 
inhibitors. • 
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Tctra^oles: (Bristol-Myers), WO 88/06584; N. Balasubraznanian, et al., J.-Med. Chem., 32 (9), 
2038-2041 (1989). "Tricyclic1': (May & Baker), EP 319330; 303446. "Cyclohexene": (Rorer), 
WO 89/05639; U. S. 4,863,957. 

27. "Phosphoryl Side Chain": (Squibb), D. S. Karanewsky, et al., DE 3817298. "Amide Side 
Chain": (Pfizer), WO 89/04821A. "3-Thioaryl": (Hoechst), EP 244833. 

28. (Pan Medica) EP 261017. 
29. "Lanosterol" Derivatives (DuPont), J. L. Gaylor, et al., EP 276823. Cholest-8(14)-en-15-one: 

' G. J. Schroepfer, Jr., PNAS,  79, 3042-3046 (1982). . ' 
30. J. R. Sabine, Cholesterol, Marcel Dekker, Inc., 1977. 
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II# Personal Informations 

Name: Chester E, Holmlund 

Date of Birth: December 14, 1921 

Place of Birth: Worcester* Massachusetts 

Married, two children 

Professional Address: Department of Chemistry 
University of Maryland 
College Park, Maryland 20742 

Phone: 301-454-4412 

Education: 

1943 Worcester Polytechnic Institute 
Worcester Polytechnic Institute 
University of Wlsconsint Madison; Biochemistry 

B.S. 
M.S. 
Ph.D. 

1951 
1954 
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Chester £• Holmlund 

III. Academic Activities: 

A. Percentage of official tine (last three years) devoted to: 

Instruction 25Z Other 5Z Research 70Z 

B. Positions held: 

Higher Education: 

Research Assistant, University of Wisconsin, Madison 
Associate Professor, Dept. of Chemistry, Univ. of Maryland 
Professor, Dept. of Chemistry, University of Maryland 

1951-54 
1967-70 
1970-present 

Other than higher education: 

1946-47 
1948-51 

Research Chemist, E. I. DuPont deNemours Company 
Research Chemist, United States Envelope Co. 
Research Biochemist, Department of Mycology, 

Lederle laboratories, American Cyanamid Co* 
Group Leader, Fermentation Biochemistry & Microbiology 

Departments, Lederle Laboratories, American Cyanamid Co. 

1954-57 
1957-67 
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C. E. Holnlund - Publications 

IV. Publications: 

1. "Bacterial levans of Intermediate Molecular Weight, " J.R. Mattoon, C.E. 
Holmlund, S.A. Schepartz, Vavra, and M.J. Johnson, Appl. Microbiol. 
2, 321 (1955). 

2. "Chemical Hydroxylation of 12a—Deoxytetracycline," C.E* Holmlund, W»W. 
Andres and A.J. Shay, J. Am. Chem. Soc. 81, 4748 (1959)* 

3. "Microbiological Hydroxylation of 12a-DeoxytetracyclineC.E. Holmlund, 
W.W. Andres, and A.J. Shay, J. Am. Chem. Soc. 81, 4750 (1959). 

4. "Microbiological Esterification of Steroids," C.E. Holmlund, L.I. 
Feldman, N.E. Rigler, B.E. Nielsen, and R.H. Evans, Jr., J. Am. Chem. 
Soc. 83, 2586 (1961). 

5. "Substrate Specificity in the Microbiological Transformation of 
Steroids," C.E. Holmlund, L.I. Feldman, R.H. Blank, N. Barbacci, and B. 
Nielsen, Sci. Repts., 1st Super. Sanita _1, 289 (1961). 

6. "Binding of Steroids by Microorganisms," R.E. Hartman, and C.E. 
Holmlund, J. Bact. jB4, 1254 (1962). 

7. "2-FluoroprednisoneC.E. Holmlund, L.I. Feldman, H.M. Kissman, and 
M.J. Weiss, J. Org. Chem. _2Z» 2122 (1962). 

8. "Stereospeclflc Oxidation of a Methylthiosteroid to the Sulfoxide by 
Calonectria decora, C.E. Holmlund, K.J. Sax, B.C. Nielsen, R*E. Hartman, 
R.H. Evans, Jr., and R.H. Blank, J. Org. Chem. 27, 1468 (1962). 

9. "The Microbiological Preparation of 17-Deoxytrlamlclnolone,,t C.E. 
Holmlund L.I. Feldman, N.E. Rigler, R.H. Evans, Jr.y R.H. Blank, and 
B.E. Nielsen, J. Med. Chem. 611 (1963). 

10. "Microbial Formation and Hydrolysis of Testololactone," C.E. Holmlund, 
R.H. Blank, K.J. Sax, and R.H. Evans, Jr., Arch. Biochem. Biophys. 103, 
105 (1963). 

"Microbiological Transformations of Macrolide Antibiotics," L.I. 
Feldman, l.K. Dill, C.E. Holmlund, H.A. Whaley, E.L. Patterson, and N. 
Bohonos, Antimicrobial Agents and Chemotherapy—1963 American Society 
for Microbiology J54 (1964). 

11. 

"Microbiological 16-Oxldatlon of Ester-4-en-3-one," K«J« Sax, R.H* 
Blank, R.H. Evans, Jr., L.I. Feldman, and C.E. Holmlund, J. Org. Chem. 

12.  

29, 2351 (1964). 

"Preparation and Properties of-a Steroid lactonase," C.E. Holmlund and 
R.H. B.lank, Arch. Biochem. Biophys. 109, 29 (1965). 

13. 
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"Microbiological Formation of la, aa-Dihydroxysterqids," K.J. Sax, C.E. 
Holmlund, L»I« Feldnaiii Evans, Jr«, R»H» Blank, A««J» Shay, J»S« 
Schultz, and M. Dann, Steroids ^5, 345 (1965), 

"Acetylation of la, 2a-Di.hydroxysteroidsK.J. Sax, R-H. Evans, Jr., 
and C.E. Holmlund, Steroids _5, 403 (1965). 

"Microbiological Transformation of 21-Acetoxy-17a-Hydroxy-16a-Methyl-
pregn-A-ene-S, 20"^iione^,, C.E. Holmlund, K.J* Sax, R.H. Blank., and R*H. 
Evans, Jr 

"Paper Electrophoresis of Steroids in Borate Buffers," R*H» Blank, W.K. 
Hausman, C.E. Holmlund and N. Bohonos, J. Chromatog. 17, 528 (1965). 

"The Detection of Aldosterone by Borate Paper Electrophoresis," R.H. 
Blank and C.E. Holmlund, Anal. Biochem. 13, 360 (1965)* 

"Insulin-like Activity of a Microbial Protease," J.F. Kuo, C.E. 
Holmlund, I. Dill, and N» Bohonos, Arch. Biochem* & Biophys. 117, 269 
(1966). 

14. 

15. 

16. 

Steroids ^5, 459 (1965). • »  

17.  

18. 

19. 

"Growth Inhibition of Tetrahymena pyrlformis by Dialkylaminoethoxy 
steroids," C.E. Holmlund, and N. Bohonos, Life Sciences Ji, 2133 (1966)« 

"The Effect of Proteolytic Enzymes on Isolated Adipose Cells," J.F. Kuo, 
C.E. Holmlund, and I*K. Dill, Life Sciences, 5, 2257 (1966). 

20. 

21.  

"Insulin-like Effects of Bacillus subtilis Protease, Type VIII, on 
Isolated Adipose Cells* I* Glucose and Palmitic Acid Metabolism," J«F* 
Kuo, I.K. Dill, and C.E. Holmlund, J. Biol. Chem. 242, 3659 (1967). 

"Inhibi t ion by Phlorizin of  Insulin- and Protease-Stlmulated Glucose 
Utilization in Isolated Adipose Cells," J.F* Kuo, I*K. Dill, and C*E* 
Holmlund, Biochim. Biophys. Acta 144, 252 (1967). 

22.  

23.  

"Effects of Arsenite on Lipolysls and Metabolism of Glucose, Palmitic 
Acid, and Amino Acids by Isolated Adipose Cells," I.K. Dill and C^E*. 
Holmlund, Biochim. Biophys* Acta 148, 683 (1967). 

24.  

"Effects of Piericldln A on the Metabolism of isolated Adipose Cells," 
J.F. Kuo, I.K. Dill and C*E. Holmlund, Biochem. Pharmacol. 17, 867 
(1968)* 

25. 

"Effects of Deoxyfrenollcln on Isolated Adipose Cells: I* Glucose and 
Fructose Utilization," J.F. Kuo, I.K. Dill, and C.E* Holmlund, Biochem* 
Pharmacol. 18, 749 (1969)* 

"On the Mechanism of Growth Inhibition of Tetrahymena pyrlformis^" C.E. 
Holmlund, Biochim. Biophys. Acta 238, 363 (1971). 

"Identification of Fatty Acid Esters of Methanol and Ethanol as Natural 
Products in Tetrahymena pyrlformis." I.M. Chu, M. Wheeler and C.E. 
Holmlund Biochim. Biophys* Acta 270, 18 (1972)* 

26. 

27. 

28. 
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"A Comparison of the Effects of Soae Hypocholesteremic Compounds an 
Squalene Metabolism In Tetrahymena pyrifoncls and Rat Uver," J.D. Sipe 
and C.E. Holmlund, Biochim. Biophys. Acta 280, 145 (1972)* 

"Growth Inhibition of Tetrahymena pvriformis by a Hypocholesteremic 
C o m p o u n d  a n d  t h e  M e c h a n i s m  o f  i t s  R e v e r s a l  b y  V a r i o u s  L i p i d s C . E .  
Holmlund, Biochim- Biophys. Acta 296, 221 (1973). 

"Identification of Wax Esters in Tetrahymena pyriformis," M.A. Wheeler 
and C.E. Holmlund, Lipids 10, 260 (1975). 

"Inhibition of Diplopterol Synthesis in Tetrahymena pyriformis by a 
Hypocholesteremic Compound," Z. Babiak, T.L. Carlisle and C.E. Holmlund, 
Lipids, _10, 437 (1975). 

29. 

30. 

31. 

32. 

"The Transformation of Testosterone bv Tetrahymena pyriformis," N.S. 
Lamontagne, D.F. Johnson, and C.E. Holmlund, J. Steroid Biochem. ^7, 

33. 
177 

(1976) .  

"Extraction of Lipids from Yeast," M.T. Sobus and C.E. Holmlund, Lipids 
11, 341 (1976). 

34.  

"Effect of Triparanol and 3B-(6-Dimethylaiiiinoethoxy)-androst-3-«n-l7-one 
on Growth and Non-Saponifiable Lipids of Saccharomyces cerevisiae," B. 
Fung and C.E. Holmlund, Biochem. Pharmacol. 25, 1249 (1976). 

35.  

"Isolation of 2,3;22,23-Dioxldo$qualene and 24,25-Oxidolanosterol from 
Yeast," R.B. Field and C.E. Holmlund, Arch. Biochem. & Biophys., 180, 

36. 

465-471  (1977) .  

N.S. Lamontagne, A. R .  Will, D.F. Johnson and C.E. Holmlund. 1977. The 
Conversions of Progesterone co Pregnenolone by Tetrahymena pyriformis. 
J. of Steroid Biochem. 8. 329-334. 

37.  

M.T. Sobus, C.E. Holmlund and N.F. Uhlctaker. 1977. Effects of the Hypo* 
cholesteremic Agent Trifluperidol on the Sterol, Steryl Ester, and Fatty 
Acid Metabolism of Saccharomyces cerevisiae. J. Bacterlol., 1310*1316. 

M.T. Sobus and C.E. Holmlund. 1977. Influence of Trifluperidol on 
Steryl Ester Synthesis by Saccharomyces cerevisiae. Presented at 77th 
Meeting of American Society for Microbiology, Nev Orleans, LA. 

38. 

39. 

C. Campagnoni, C.E. Holmlund and N. Whittaker. 1977. Archives Biochem. 
Biophys., 184, 555. 

R.B. Field, C.E. Holmlund and N. Whittaker, The Effects of 
Hyopcholesteremic Compouond 3&-(0-Dimethylaminoethoxy)'-androst-5-en— 
17-one on the Sterol and Steryl Ester Composition of Saccharomyces 
cerevisiae. Lipids 14(8), 741-747 (1979). 

E.V. Porter, B.M. Chassey and C.E. Holmlund, Purification and Properties 
of a Specific Glucokinase from Streptococcus mutans SL-1. Biochim. 
Biophys. Acta 611, 289-298 (1980). 

40.  

41. 

42. 

Wattanasin : interference 102,648 

Fujikawa et at : EiC M. Sofocleous 

Wattanasin : Interference 102,975 
v, 

Fujikawa et al: EIC M. Sofocleous 

Sawai Ex 1005 
Page 2465 of 4322



E.V. Porter, B.M. Chassey and C.E. Holmlund, Partial Purification and 
Properties of a Mannofructokinase from Streptococcus nutans SL-1. 
Infection and Immunity 30(1) 43-50 (1980)* 

W.C. Wallace and C.E. Holmlund, Effects of Riboflavin Analogs on the 
Growth of Tetrahymena pyriformis. Journal of Nutrition 110(10), 
2113-2116 (1980). 

B.B. Jarvis, G. Pavanasasivam, C.E. Holmlund, T. DeSilva and G.P. 
Stahly, Biosynthetic Intermediates to the Macrocyclic Trichothecenes. J. 
Am. Chem. Soc. 103, 472 (1981). 

G. Thomaidis and C.E. Holmlund, Effects of Phosphatidylcholines on de 
novo Synthesis and Excretion of Sterol by L-929 Fibroblasts. Lipids 17, 
427-433 (1982). 

E.V. Porter, B.M. Chassey and C.E. Holmlund, Purification and Kinetic 
Characterization of a Specific Glucokinase from Streptococcus nutans 
OM270 Cells. Biochem. Biophys. Acta 709, 178-186 (1982)« 

43. 

44. 

45. 

46.  

47. 

Bruce B. Jarvis, G. Patrick Stahly, Govsala Pavanasasivam, Jacob 0. 
Midiwo, Tuley DiSilva and Chester E. Holmlund, Isolation and 
Characterization of the Trichoverroids and New Roridins and Verrucarins, 
J. Org. Chem., .47, 1117-1124 (1982). 

R.  Pereira,  C.E. Holmlund and N. Whictaker,  The Effect of AY-9944 on 
Yeast Sterol and Sterol Ester Metabolism, lipids, 18, 545-552 (1983). 

48.  

49. 

50. PremKala Prasanna and Chester E. Holmlund, Identification in Tetrahymena 
pyriformis of 3-Hydroxy-3-Methylglutaryl Coenzyme A Lyase: Its 
Purification and Properties, International Journal of Biochemistry, 19, 
(4) 385-389 (1987). 
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Chester E. Holmlund 

Abstracts and other professional papers presented: 

"Enhancement of Sterol Synthesis by Saturated and Monounsaturated 
Phosphatidylcholines in Culture of L-929 Cells," G.N. Thomaidis and C.E. 
Holmlund, 65th Annual Meeting, Federation of American Societies for 
Experimental Biology, Atlanta, Georgia, May 12-17, 1981. 

"Phospholipid Composition and Sterol Efflux from 1.-929 Cells," Y. Son and C.E« 
Holmlund, 73rd Annual AOCS Meeting, Toronto, Canada, May 2*6, 1982* 

"Isolation, Characterization, and Chemical Modification of Macrocyclic 
Trichothenes•B. B. Jarvis, G. P. Stahly, G. Pavanasasivam, C. E. Holmlund, 
E. P. Mazzola and R. Geohegan, 16th HARM, April 21-23 (1982). 

"Effects of SICF-3301 on Growth and Composition of Free and Esterified Sterols 
in Saccharomyces cerevisiae," C. Jones and C.E« Holmlund, ASBC/AAI Annual 
Meeting, St. Louis, Mo., June 3-7, 1984. 

"Metabolism of 6-tiydroxy-0-Methylglutaryl Coenzyme A (HMG-6A) in Tetrahymena 
pyriformis: Presen e of HMG-CoA Lyase," K. Prasanna and C.E. Holmlund, 
ASBC/AAI Annual  Meeting,  St .  Louis,  MO. June 3-7 (1984).  

"Analysis of Free and Esterified Sterols of Crithidia fasciculata at Various 
Times of Culture," C* Jones and C.E. Holmlund. 
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C« E. Holmlund - Curriculum Vita 

B» Other Creative and Scholarly Activities: 

PATENTS: 

1. 12a-hydroxy Compounds of the Tetracycline Series* American Cyanamid Co., 
C.E. Holmlund and W.W. Andres, Ger. 1,092,907. March 5, 1958. 

American Cyanamid Coa, C.E. Holmlund, A* Green 
March A, 1959. 

12a-hydroxytetracyclines, 
and A.J. Shay, Ger. 1,092,906. 

2.  

3. Pregnanes. C.E. Holmlund, L.D. Feldman, H.M. Kissman, and M.J. tfeiss, 
American Cyanamid Co., U.S., 3,047569, July 31, 1962* 

A. 12a-hydroxylation of 12adeoxytetracyclines. C.E. Holmlund and V.W. 
Andres. American Cyanamide Co. U.S., 3,043,877. July 10, 1962. 

C.E. Holmlund, R.J. 
January 1, 

16a-hydroxylation of Steroids by Staurophoma Species* 
Blank, and R.H. Evans, American Cyanamid Co. U.S., 3,071,516. 
1963. 

5. 

C.E. Holmlund, L..1. Feldman, R.H. Evans, S. 
American Cyanamid Co. U.S., 3,071,5X6. 

68-hydroxy Steroids. 
Berstein, and J.P, Dusza. 

6. 
January 

1, 1963. 

7. 14a-Hydroxyestrone and Its 3~acetyoxy Ester. C.E. Holmlund, L.I. Feldman, 
K.J. Sax, ahd R.H. Evans. American Cyanamid Co. U.S.,.3,214,448. Ocotber 
26, 1965. 

8. Hydroxylation of 19-Norandrostenedione. C.E. Holmlund, L.I. Feldman, K.J. 
Sax and R.H. Evans, American Cyanamid Co. U.S., 3,243,355* March 29, 
1966. 

9. Preparation of 1,2-Disubstituted Steroids. L.I. Feldman, C.E. Holmlund, 
and K.J. Sax. American Cyanamid Co. U.S., 3,297,667* January 19, 1967. 

10. Method of Preparing 16-0xygenated Derivatives of Estr-y-en-3-one*' K.J* 
Sax, R.H. Blank., C.E. Holmlund and R.H. Evans, Jr. American Cyanamid Co* 
U.S. 3,329,579. July 4, 1967. 

11. Fusarium Fermentation, R.H. Evans, Jr., M.P. Kunstmann, C.E* Holmlund, and 
G.A. Ellestad. American Cyanamid Co. U.S. 3,546,073. December 8, 1970. 

12. Preparation of 5,6-dihydro-5-hydroxy-6-propenyl-2-pyrone by Fermentation 
and Derivatives Thereof. R.H. Evans, J., and C.E. Holmlund, American 
Cyanamid Co. U.S. 3,701,767. October 31, 1972. 

13. Tetracyclic Lactone Antifungal Agents. C.E. Holmlund, R*H. Evans, Jr., 
and G.E. Ellestad. American Cyanamid Co. U.S. 3,564,019. February 16, 
1971. 
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II. Personal Information: 

Name: Chester E* Holnlund 

Dace of Birch: Deceober 14, 1921 

Place of Birth: Worcester, Massachusetts 

Married, two children 

Professional Address: Department of Chemiscry 
University of Maryland 
College Park, Maryland 20742 

Phone: 301-454*4412 

Education: 

1943 Worcester Polytechnic Institute 
Worcester Polytechnic InstituCe 
University of Wisconsin, Madison; Biochemistry 

B.S. 
1951 M.S. 

Ph.D. 1954 
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Chester E. Holalund 

III. Academic Activities: 

Percentage of official time (last three years) devoted to: 

Other 5Z 

A. 

Research 70Z Instruction 25Z 

B. Positions held: 

Higher Education: 

1951-54 
1967-70 
1970-present 

Research Assistant, University of Wisconsin, Madison 
Associate Professor, Dept. of Chemistry, Univ. of Maryland 
Professor, Dept. of Chemistry, University of Maryland 

Other than higher education: 

1946-47 
1948-51 

Research Chemist, E. I. DuPont deNemours Company 
Research Chemist, United States Envelope Co. 
Research Biochemist, Department of Mycology, 

Lederle Laboratories, American Cyanamid Co. 
Group Leader, Fermentation Biochemistry & Microbiology 

Deparcoents, Lederle Laboratories, American Cyanamid Co. 

1954-57 
1957-67 
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C. E. Holmlund - Publications 

IV. Publications: 

1. "Bacterial levans of Intermediate Molecular Weight, " J.R. Mattoon, C.E, 
Holmlund, S-A. Schepartz, J-J* Vavra, and M.J. Johnson, Appl, Microbiol. 
2, 321 (1955). 

2. "Chemical Hydroxylation of ^a-Deoxytetracycline," C.E. Holmlund, W.W. 
Andres and A.J. Shay, J. Am. Chem. Soc. 81, 4748 (1959). 

3. "Microbiological Hydroxylation of ^-Deoxytetracydine," C.E. Holmlund, 
W.W. Andres, and A.J. Shay, J. Am. Chem. Soc. J31, 4750 (1959). 

4. "Microbiological Esterificacion of Steroids," C.E. Holmlund, L.I. 
Feldman, N.E. Rigler, B.E. Nielsen, and R.H. Evans, Jr., J. Am. Chem. 
Soc. 83, 2586 (1961). 

5. "Substrate Specificity in the Microbiological Transformation of 
Steroids," C.E. Holmlund, L.I. Feldman, R.H. Blank, N. Barbacci, and B. 
Nielsen, Sci. Rspts., 1st Super. Sanita _1» 289 (1961). 

6. "Binding of Steroids by Microorganisms," R.H. Hartman, and C.E. 
Holmlund, J. Bact. 84, 1254 (1962). 

7. M2-Fluoroprednisone»" C.E. Holmlund, L.I* Feldman, H.M. Kissman, and 
M.J* Weiss, J. Org. Chem. 27, 2122 (1962). 

6. "Stereospecific Oxidation of a Methylthiost&roid to the Sulfoxide by 
Calonectria decora, C.E. Holmlund, K.J. Sax, B.E. Nielsen, R.E. Hartman, 
R.H. Evans, Jr., and R.H. Blank, J. Org. Chem. 27, 1468 (1962). 

9. "The Microbiological Preparation of 17-Deoxytriamlcinolone," C.E. 
Holmlund L.I. Feldman, N.E. Rigler, R.H. Evans, Jr., R.H. Blank, and 
B.E. Nielsen, J. Med. Chem. 611 (1963). 

10. "Microbial Formation and Hydrolysis of Testololactone," C.E. Holmlund, 
R.H. Blank, K.J. Sax, and R.H. Evans, Jr., Arch. Biochem. Biophys. 103, 
105 (1963). 

"Microbiological Transformations of Macrolide Antibiotics," L.I. 
Feldman, I.K. Dill, C.E. Holmlund, H.A. Whaley, E.L. Patterson, and N. 
Bohonos, Antimicrobial Agents and Chemotherapy—1963 American Society 
for Microbiology ^54 (1964). 

"Microbiological 16^)xidation of Ester-^-en-i-one," K.J. Sax, R.H. 
Blank, R.H. Evans, Jr., L.I. Feldman* and C.E. Holmlund, J. Org. Chem. 
29, 2351 (1964). 

"Preparation and Properties of a Steroid Lactonase," C.E. Holmlund and 
R.H. Blank, Arch. Biochem. Biophys* 109, 29 (1965). 

1 1 .  

12.  

13. 
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14. '•Microbiological Formation of la, 2a-Dihydroxysteroids9W K.J. Sax, C.E. 
Holmlund, L»I. Feldoan, Evans, Jr*, Blank., A«J« Shay, J«S* 
Schultz, and H. Dann, Steroids 345 (1965)* 

15- "Acetylation of lo, 2o-Dihyd^oxyste^oids, , ,  K.J. Sax, R.H. Evans, Jr., 
and C*E« Holmlund, Steroids ^5, 403 (1965)* 

16. "Microbiological Transfornation of 21-Acetoxy-17o-Hydroxy-16a-Methyl-
pregn-4-ene-3, 20^11006," C*E« Holmlund, K*J> Sax, R«H» Blank, and R*H* 
Evans, Jr., Steroids _5, 459 (1965). 

17. "Paper Electrophoresis of Steroids in Borate Buffers," R.H. Blank, W.K. 
Hausman, C«E« Holmlund and N« Bohonos, J. Chromatog* ^7, 528 (1965). 

18. "The Detection of Aldosterone by Borate Paper Electrophoresis," R.H. 
Blank and C«E« Holmlund, Anal* Biochem* 13, 360 (1965). 

19. "Insulin-like Activity of a Microbial Protease," J*F. Kuo, C.E. 
Holmlund, I. Dill, and N. Bohonos, Arch* Biochem. & Biophys. 117, 269 
(1966). 

"Growth Inhibition of Tetrahymena pyrlformis by Dialkylaainoethoxy-
steroids," C.E. Holmlund, and N. Bohonos, Life Sciences^, 2133 (1966). 

"The Effect of Proteolytic Enzymes on Isolated Adipose Cells," J.F. Kuo, 
C.E. Holmlund, and I.K. Dill, Life Sciences, 5^, 2257 (1966). 

"Insulin-like Effects of Bacillus subtilis Protease, Type VIII, on 
Isolated Adipose Cells. I. Glucose and Palmitic Acid Metabolism,'* J*F. 
Kuo, I.K. Dill, and C.E. Holmlund, J* Biol. Chem. 242, 3659 (1967). 

"Inhibition by Phlorizin of Insulin- and Protease-Stimulated Glucose 
Utilization in Isolated Adipose Cells," J.F. Kuo, I.K* Dill, and C.E. 
Holmlund, Biochim. Biophys. Acta 144, 252 (1967). 

"Effects of Arsenite on Llpolysis and Metabolism of Glucose, Palmitic 
Acid, and Amino Acids by Isolated Adipose Cells," I.K. Dill and C.E., 
Holmlund, Biochim. Biophys. Acta 148. 683 (1967). 

"Effects of Piericidin A on the Metabolism of isolated Adipose Cells," 
J.F. Kuo, I.K. Dill and C.E. Holmlund, Biochem. Pharmacol. 17, 867 
(1968). 

20. 

21.  

22.  

23. 

24. 

25. 

"Effects of Deoxyfrenolicin on Isolated Adipose Cells: I. Glucose and 
Fructose Utilization," J.F. Kuo, I.K* Dill, and C*E. Holmlund, Biochem* 
Pharmacol. 18, 749 (1969). 

"On the Mechanism of Growth Inhibition of Tetrahymena pyriformisi" C.E* 
Holmlund, Biochim. Biophys* Acta 238, 363 (1971). 

"Identification of Fatty Acid Esters of Methanol and Ethanol as Natural 
Products in Tetrahymena pyrlformis," I.M* Chu, M. Wheeler and C.E* 
Holmlund Biochim. Biophys. Acta 270. 18 (1972). 

26. 

27. 

28. 
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"A Comparison of the Effects of Some Hypocholestereoic Compounds an 
Squalene Metabolism in Tetrahymena pyriformis and Rat Liver," J.D. Sipe 
and C.C* Holmlund, Biochim* Biophys. Acta 280, 145 (1972)* 

"Growth Inhibition of Tetrahymena pyriformis by a Hypocholesteremic 
C o m p o u n d  a n d  t h e  M e c h a n i s m  o f  i t s  R e v e r s a l  b y  V a r i o u s  L i p i d s C . E .  
Holmlund, Biochim. Biophys* Acta 296, 221 (1973), 

"Identification of Wax Esters in Tetrahymena pyriformis," M.A. Wheeler 
and C.E. Holmlund, Lipids 10, 260 (1975)« 

"Inhibition of Diplopterol Synthesis in Tetrahymena pyriformis by a 
Hypocholesteremic Compound," 2. Babiak, T«L« Carlisle and C.E. Holmlund, 
Lipids, W, 437 (1975). 

29. 

30. lo'.CvU 

31. 

32. 

"The Transformation of Testosterone by Tetrahymena pyriformis." N.S. 
Lamontagne, D.F. Johnson, and C.E* Holmlund, J« Steroid Biochem. ^7, 177 

33. 

(1976). 

"Extraction of Lipids from Yeast," M.T. Sobus and C.E. Holmlund, Lipids 
_U, 341 (1976). 

"Effect of Triparanol and 38~(B-Dimethylaminoethoxy)**androst-3-en-17-one 
on Growth and Non-Saponifiable Lipids of Saccharomyces cerevisiae." B. 
Fung and C.E. Holmlund, Biochem. Pharmacol. 25, 1249 (1976). 

"Isolation of 2,3;22I23-Dioxidosqualene and 24,25-Oxidolanosterol from 
Yeast," R.B. Field and C.E« Holmlund, Arch. Biochem. & Biophys., 180, 
465-471 (1977). 

34. 

35. 

36. 

37. M.S. Lamontagne, A.R. Will, D.F. Johnson and C.E. Holmlund* 1977, The 
Conversions of Progesterone to Pregnenolone by Tetrahymena pyriformis. 
J. of Steroid Biochem. 8. 329-334. 

38. M.T. Sobus, C.E. Holmlund and N.F. Whittaker. 1977. Effects of the Hypo* 
cholesceremic Agent Trifluperidol on the Scerol, Steryl Ester, and Fatty 
Acid Metabolism of Saccharomyces cerevisiae. J. Bacterid 1310-1316. • »  

39. M.T. Sobus and C.E. Holmlund. 1977. Influence of Trifluperidol on 
Steryl Ester Synthesis by Saccharomyces cerevisiae. Presented at 77th 
Meeting of American Society for Microbiology, New Orleans, LA. 

40. C. Campagnoni, C.E* Holmlund and N. Whittaker. 1977* Archives Biochem* 
Biophys., 184, 555. 

R.B. Fieldy C.E. Holmlund and N« Whittaker, The Effects of 
Hyopcholesteremic Compouond 3B-(6-Dimethylaminoethoxy)-androst-5-en-
17-one on the Sterol and Steryl Ester Composition of Saccharomyces 
cerevisiae. Lipids _14(8), 741-747 (1979). 

E.V. Pocter, B.M* Chassey and C.E* Holmlund, Purification and Properties 
of a -Specific Glucokinase from Streptococcus mutans SL-1* Biochim. 
Biophys. Acta 611, 289-298 (1980). 

41. 

42. 
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E.V. Porter» B.M. Chassey and C*E* Hololund, Partial Purification and 
Properties of a Mannofructokinase froa Streptococcus mutans SL-1* 
Infection and Xmmunity 30(1) 43-50 (1980). 

W.C. Wallace and €•£• Rolmlund, Effects of Riboflavin Analogs on the 
Growth of Tetrahynena pyrlformis. Journal of Nutrition llOdO)^ 
2113-2116 (1980). 

B.B. Jarvis, G« Pavanasasivam, C.E. Holmlund, T* DeSilva and G*P* 
Scahly, Biosynthetic Intermediates to the Macrocydic Trichothecenes. J. 
Am. Chem. Soc. 103, 472 (1981). 

G. Thomaidis and C.E. Holmlund, Effects of Phosphatidylcholines on de 
novo Synthesis and Excretion of Sterol by L-929 Fibroblasts, lipids 17, 
427-433 (1982). 

43. 

44. 

45. 

46. 

E.V. Porter, B.M. Chassey and C.E. Holmlund, Purification and Kinetic 
Characterization of a Specific Glucoklnase from Streptococcus mutans 
OM270 Cells. Biochem. Biophys. Acta 709, 178-186 (1982). 

Bruce B. Jarvis, G. Patrick Stahly, Govsala Pavanasasivam, Jacob 0. 
Midivo, Tuley DiSilva and Chester E. Holmlund, Isolation and 
Characterization of the Trichoverroids and Nev Roridins and Verrucarins, 
J. Org. Chem., .47, 1117-1124 (1982). 

R. Pereira, C.E. Holmlund and N. Whlttaker, The Effect of AY-9944 on 
Yeast Sterol and Sterol Ester Metabolism. Lipids, 18, 545-552 (1983). 

PremKala Prasanna and Chester E. Holmlund, Identification in Tetrahymena 
pyriformis of 3-Hydroxy-3-Hethylglutaryl Coenzyme A Lyase; Its 
Purification and Properties, International Journal of Biochemistry, 19, . 
(4) 385-389 (1987). 

47. 

48. 

49. 

50. 
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Chester E. Holmlund 

Abstracts and other professional papers presented: 

"Enhancement of Sterol Synthesis by Saturated and Honounsaturated 
Phosphatidylcholines in Culture of L-929 Cells," G.N. Thomaldis and C.E. 
Holmlund, 65th Annual Meeting, Federation of American Societies for 
Experimental Biology, Atlanta, Georgia, May 12-17, 1981. 

"Phospholipid Composition and Sterol Efflux from 1-929 Cells," Y. Son and C.E. 
Holmlund, 73rd Annual AOCS Meeting, Toronto, Canada, May 2-6, 1982. 

"Isolation, Characterization, and Chemical Modification of Macrocydlc 
Trichothenes," B. B. Jarvls, G. P. Stahly, G. Pavanasasivam, C. E. Holmlund, 
E* P. Mazzola and R. Geohegan, 16th MARM, April Zl^S (1982). 

"Effects of SICF-3301 on Growth and Composition of Free and Esterlfied Sterols 
in Saccharomyces cerevislae." C. Jones and C.E. Holmlund, ASBC/AA1 Annual 
Meeting, St. Louis, Mo., June 3-7, 1984. 

"Metabolism of 0-Hydroxy-B-Methylglutaryl Coenzyme A (HMG-6A) in Tetrahymena 
pyriformis: Presen e of HMG-CoA Lyase," K. Prasanna and C.E. Holmlund, 
ASBC/AA1 Annual Meeting, St. Louis, MO. June 3-7 (1984). 

"Analysis of Free and Esterlfied Sterols of Crithidia fasciculata at Various 
Times of Culture," C. Jones and C.E. Holmlund. 
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c. E. Hololund - Curriculum Vita 

B. Other Creative and Scholarly Activities: 

PATENTS: 

!• 12a-hydroxy Compounds of the Tetracycline Series* American Cyanaoid Co*, 
C.E* Hololund and W*Wa Andres, Ger* 1,092,907. March 5, 1958* 

American Cyanaaid Co*, C.E. Hololund, A* Green 12o-hydroxytetracyclines• 
and A.J. Shay, Ger. 1,092,906. 

2* 
March 4, 1959* 

C*E. Hololund, L.D. Feldoan, H.M. Kissman, and M*J* Weiss, 
, 3,047569, July 31, 1962. 

3. Pregnanes. 
American Cyanaoid Co., U.S. 

C.E. Hololund and W.W. 12o-hydroxylation of 12odeoxytetracyclines. 
Andres. American Cyanaoide Co. U.S., 3,043,877. July 10, 1962. 

4. 

5. 16a-hydroxylation of Steroids by Staurophoma Species. C.E. Holmlund, R.J. 
Blank, and R.H. Evans, American Cyanamid Co. U.S., 3,071,516. January 1, 
1963. 

C.E. Holmlund, L.I. Feldman, R.H. Evans, S. 
American Cyanaoid Co. U.S., 3,071,516. 

66-hydroxy Steroids. 
Berscein, and J.P. Dusza. 
1, 1963. 

6. 
January 

7. 14a-Hydroxyestrone and Its 3-acetyoxy Ester. C.E. Holmlund, L.l. Feldoan, 
K.J> Sax, and R.H. Evans. American Cyanamid Co. U.S., 3,214,448. Ocotber 
26, 1965. 

8. Hydroxylation of 19-Norandrostenedione. C.E. Holmlund, L.l. Feldoan, R.J. 
Sax and R.H. Evans, American Cyanaoid Co. U.S., 3,243,355* March 29, 
1966. 

9. Preparation of 1,2-Dlsubstituted Steroids. L.I. Feldoan, C«E. Hololund, 
and K.J. Sax. American Cyanamid Co. U.S., 3,297,687* January 19, 1967. 

10. Method of Preparing 16-0xygenated Derivatives of Estr-y-en-3-one. K.J. 
Sax, R.H. Blank, C.E. Holmlund and R.H. Evans, Jr. American Cyanamid Co* 
U.S. 3,329,579. July 4, 1967. 

11. Fusarium Fermentation, R.H. Evans, Jr., M.P. Kunstoann, C.E. Holmlund, and 
G.A. Ellestad. American Cyanamid Co* U.S. 3,546,073. December 8, 1970. 

12. Preparation of 5»6-dihydro-5-hydroxy-6-propenyl-2-pyrone by Fermentation 
and Derivatives Thereof. R.H. Evans, J., and C*E* Holmlund, American 
Cyanamid Co* U.S. 3,701,787. October 31, 1972* 

13. Tetracyclic Lactone Antifungal Agents. C.E. Holmlund, R*H* Evans, Jr., 
and G.E. Ellestad. American Cyanamid Co. U.S. 3,564,019* February 16, 
1971. 
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I •4 

'  E X H I B I T  
| FUJIKAWA 
I F-10 

II. Personal Information: 

Name: Chester E. Holmlund 

Date of Birth: December 14, 1921 

Place of Birth: Uorcester, Massachusetts 

Married, two children 

Professional Address: Department of Chemistry 
University of Maryland 
College Park, Maryland 20742 

Phone: 301-454-4412 

Education: 

B.S. 
M.S. 
Ph.D. 

Worcester Polytechnic Institute 
Worcester Polytechnic Institute 
University of Wisconsin, Madison; Biochemistry 

1943 
1951 
1954 
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i: 

Chester E. Holmlund 

III. Academic Activities: 

Percentage of official time (last three years) devoted to: 

Other 5Z 

A. 

Research 70Z Instruction 25% 

B. Positions held: 

Higher Education: 

Research Assistant, University of Wisconsin, Madison 
Associate Professor, Dept. of Chemistry, Univ. of Maryland 
Professor, Dept* of Chemistry, University of Maryland 

1951-54 
1967-70 
1970-present 

Other chan higher education: 

1946-47 
1948-51 

Research Chemist, E. 1. DuPonc deNemours Company 
Research Chemist, United States Envelope Co« 
Research Biochemist, Department of Mycology, 

Lederle Laboratories, American Cyanamid Co* 
Group Leader, Fermentation Biochemistry & Microbiology 

Departments, Lederle Laboratories, American Cyanaoid Co* 

1954-57 
1957-67 
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C. E. Hololund - Publications 

IV. Publications: 

1. "Bacterial levans of Intermediate Molecular Height, " J.R. Hattoon, C.E. 
Holmlund, S-A. Schepartz, Vavra, and M-J. Johnson, Appl. Microbiol* 
3, 321 (1955). 

2. "Chemical Hydroxylation of 12a-Deoxytetracycline," C.E. Holmlund, W.W. 
Andres and A.J. Shay, J. Am. Chen* Soc. 81, 4748 (1959). 

3- "Microbiological Hydroxylation of 12o-Deoxytetracycline,M C.E. Holialund, 
W.W. Andres, and A.J. Shay, J* An. Chem. Soc. 81, 4750 (1959). 

4. "Microbiological Esterification of Steroids," C.E. Holmlund, L.I. 
Feldman, N.E. Rigler, B.E. Nielsen, and R.H. Evans, Jr., J. Am. Chem. 
Soc. 83, 2586 (1961). 

5. "Substrate Specificity in the Microbiological Transformation of 
Steroids," C.E. Holmlund, L*I. Feldman, R.H. Blank, N. Barbacci, and B. 
Nielsen, Sci. Repts., 1st Super. Sanita 289 (1961). 

6. "Binding of Steroids by Microorganisms," R.E. Hartman, and C.E. 
Holmlund, J. Bact. 84, 1254 (1962). 

UJ 

"Z-Fluoroprednisone," C.E. Holmlund, L.I. Feldman, H.M. Kissman, and 
M.J. Weiss, J. Org. Chem. ̂ 27, 2122 (1962). 

"Stereospeclfic Oxidation of a Methylthiosteroid to the Sulfoxide by 
Calonectria decora, C.E. Holmlund, K.J. Sax, B.E. Nielsen, R.E. Hartman, 
R.H. Evans, Jr., and R.H. Blank, J. Org* Chem. 27, 1468 (1962). 

"The Microbiological Preparation of IT-Deoxytriamicinolone," C.E. 
Holmlund L.I. Feldman, N.E. Rigler, R.H. Evans, Jr., R.H. Blank, and 
B.E. Nielsen, J. Med. Chem. 611 (1963). 

"Microbial Formation and Hydrolysis of TestololactoneC.E. Holmlund, 
R.H. Blank, K.J. Sax, and R.H. Evans, Jr., Arch. Biochem. Biophys. 10.3, 
105 (1963). 

7. 

8. 

9. 

10. 

"Microbiological Transformations of Macrolide Antibiotics," L.I* 
Feldman, I.K. Dill, C.E. Holmlund, H.A. Whaley, E.L. Patterson, and N. 
Bohonos, Antimicrobial Agents and Chemotherapy—1963 American Society 
for Microbiology ̂ 54 (1964). 

11 .  

"Microbiological 16^)xidaelon of Ester-4-en-3-one," K.J* Sax, R*H. 
Blank, R.H. Evans, Jr., L.I. Feldman, and C.E. Holmlund, J. Org. Chem. 

12.  

29, 2351 (1964). 

"Preparation and Properties of-a Steroid Lactonase," C.E* Holmlund and 
R.H. Blank, Arch. Biochem. Biophys. 109, 29 (1965). 

13. 
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"Microbiological Fornatlon of la, 2a-Dihydroxysterold6K.J. Sax, C.E. 
Holmlund, L«I* FeldDan, R«H» Evans, Jr*t R«H» Blank, A»J* Shay, J*S* 
Schultz, and M. Dann, Steroids^, 345 (1965). 

"Acetylation of la, 2a-Dikydroxysteroids,,, K.J. Sax, R.H. Evans, Jr*, 
and C.E. Holmlund, Steroids ±t 403 (1965). 

"Microbiological Transformation of 21-Acetoxy-17a-Hydroxy-16a-Methyl-
pregn-4-ene-3, 20-dioner" C.E. Holmlund, K.J* Sax, R.H. Blank, and R.H. 
Evans, Jr., Steroids ,5, 459 (1965). 

"Paper Electrophoresis of Steroids in Borate Buffers," R«H. Blank, V.X. 
Hausman, C.E. Holmlund and N. Bohonos, J* Chromatog* 17^ 528 (1965)« 

"The Detection of Aldosterone by Borate Paper Electrophoresis," R.H. 
Blank and C.E. Holmlund, Anal* Biochem. 13, 360 (1965). 

"Insulin-like Activity of a Microbial Protease," J.F. Kuo, C.E* 
Holmlund, I. Dill, and N. Bohonos, Arch. Biochem. & Biophys* 117, 269 
(1966). 

14. 

15. 

16. 

17. 

18. 

19. 

"Growth Inhibition of Tetrahyaena pyriformis by Dialkylaminoethoxy-
sceroids," C.E. Holmlund, and M. Bohonos, Life Sciences J5, 2133 (1966)* 

"The Effect of Proteolytic Enzymes on Isolated Adipose Cells," J.F. Kuo, 
C.E. Holmlund, and I.K. Dill, Life Sciences,^ 2257 (1966). 

"Insulin-like Effects of Bacillus subtllis Protease, Type VIII, on 
Isolated Adipose Cells. I« Glucose and Palmitic Acid Metabolism," J.F. 
Kuo, I.K. Dill, and C.E. Holmlund, J. Biol. Chem. 242, 3659 (1967). 

"Inhibition by Phlorizin of Insulin-* and Protease*Stimulated Glucose 
Ucilization in Isolated Adipose Cells," J.F. Kuo, I.K. Dill, and C.E* 
Holmlund, Biochim. Biophys. Acta 144, 252 (1967)* 

"Effects of Arsenice on Lipolysis and Metabolism of Glucose, Palmitic 
Acid, and Amino Acids by Isolated Adipose Cells," I.K* Dill and C.E., 
Holmlund, Biochim. Biophys. Acta 146. 683 (1967)* 

"Effects of Pierlcidln A on the Metabolism of isolated Adipose Cells," 
J*F. Kuo, I.K. Dill and C.E. Holmlund, Biochem. Pharmacol. 17, 667 
(1968). 

20. 

21. 

22. 

23. 

24. 

25. 

"Effects of Deoxyfrenolldn on Isolated Adipose Cells: !*• Glucose and 
Fructose Utilization," J.F. Kuo, I.K. Dill, and C*E« Holmlund, Biochem. 
Pharmacol. ̂ 18, 749(1969). 

"On the Mechanism of Growth Inhibition of Tetrahymena pyriformis," C.E. 
Holmlund, Biochim. Biophys. Acta 238, 363 (1971). 

"Identification of Fatty Acid Esters of Methanol and Ethanol as Natural 
Products in Tetrahymena pyriformis." I.M. Chu, M* Wheeler and C*E* 
Holmlund Biochim. Biophys. Acta 270, 18 (1972). 

26. 

27. 

• 28* 
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29. "A Comparison of the Effects of Some Hypocholesteremic Compounds an 
Squalene Metabolism in Tetrahymena pyriformls and Rat Liver," J»D. Sipe 
and C.E. Holmlund, Biochim. Biophys. Acta 280, 145 <1972). 

30. "Growth Inhibition of Tetrahymena pyrlformis by a Hypocholesteremic. 
C o m p o u n d  a a d  t h e  M e c h a n i s m  o f  i t s  R e v e r s a l  b y  V a r i o u s  L i p i d s C . E .  
Holmlund, Biochim. Biophys* Acta 296, 221 <1973). 

31. "Identification of Wax Esters in Tetrahymena pyriformls," M.A. Wheeler 
and C.E. Holmlund, Upids _10, 260 (1975). 

32. "Inhibition of Diplopterol Synthesis in Tetrahymena pyriformis by a 
Hypocholesteremic Compound," Z. Babiak, T.L. Carlisle and C.E. Holmlund, 
Lipids, 10, 437 (1975). 

33. "The Transformation of Testosterone by Tetrahymena pyriformls," N.S. 
Lamontagne, D.F. Johnson, and C.E. Holmlund, J. Steroid Biochem. 7^ 177 
(1976). 

34. "Extraction of Lipids from Yeast," M.T. Sobus and C.E. Holmlund, Lipids 
JJ., 341 (1976). 

35. "Effect of Triparanol and 3B-(B-Dimethylaminoethoxy)-androst-3-en-17-one 
on Growth and Ifon-Saponifiable Lipids of Saccharomyces cerevlsiae." B. 
Fung and C.E. Holmlund, Biochem* Pharmacol. 25, 1249 (1976). 

36. "Isolation of 2l3;22,23-Dioxidosqualene and 24,25-Oxidolanosterol from 
Yeast," R.B. Field and C.E. Holmlund, Arch. Biochem. & Biophys., 180, 
465-471 (1977). 

37. N.S. Lamontagne, A.R. Will, D.F. Johnson and C.E. Holmlund. 1977. The 
Conversions of Progesterone to Pregnenolone by Tetrahymena pyriformls. 
J. of Steroid Biochem. 8. 329-334. 

M.T. Sobus, C.E. Holmlund and N.F. Whlttaker* 1977. Effects of the Hypo
cholesteremic Agent Trifluperidol on the Sterol, Steryl Ester, and Fatty 
Acid Metabolism of Saccharomyces cerevislae. J. Bacteribl., 1310-1316. 

38. 

M.T. Sobus and C.E. Holmlund. 1977. Influence of Trifluperidol on 
Steryl Ester Synthesis by Saccharomyces cerevislae. Presented at 77th 
Meeting of American Society for Microbiology, New Orleans, LA. 

39. 

40. C. Campagnonl, C.E. Holmlund and N. Whittaker. 1977. Archives Biochem* 
Biophys.. 184, 555* 

R.B. Field, C*E. Holmlund and N. Whittaker, The Effects of. 
Hyopcholesteremic Compouond 36-(0-Difflethylaoinoethoxy)-androst-5-en-
17-one on the Sterol and Steryl Ester Composition of Saccharomyces 
cerevisiae, LipidsJ4(8), 741-747 (1979). 

E.V. Porter, B.M. Chassey and C.E. Holmlund, Purification and Properties 
of a Specific Glucokinase from Streptococcus mutans SL-1. Biochim* 
Biophys. Acta 611, 289-298 (1980). 

41. 

42. 
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43. E.V. Porter, B«M* Chaseey and C*£* Holmlund, Partial Purification and 
Properties of a Mannofructokinase froa Streptococcus nutans SL-1. 
Infection and Inununity 30(1) 43-50 (1980). 

44. U.C. Wallace and C.E. Holmlund, Effects of Riboflavin Analogs on the 
Grovth of Tetrahyaena pyriforais* Journal of Nutrition 110(10), 
2113-2116 (1980). 

45- B.B. Jarvis, G* Pavanasasivam, C.E. Holmlund* T. DeSilva and G»P. 
Stahly, Biosynthetic Intermediates to the Macrocyclic Trichothecenes. J. 
Am. Chem* Soc. 103, 472 (1981)* 

46. G. Thomaidis and C.E* Holmlund, Effects of Phosphatidylcholines on de 
novo Synthesis and Excretion of Sterol by L-929 Fibroblasts* Lipids 17, 
427-433 (1982). 

47. E.V. Porter, B.M. Chassey and C*E. Holmlund, Purification and Kinetic 
Characterization of a Specific Glucokinase from Streptococcus mutans 
OM270 Cells. Biochem. Biophys. Acta 709, 178-186 (1982). 

48. Bruce B. Jarvis, G. Patrick Stahly, Gowsala Pavanasasivam, Jacob 0. 
Midiwo, Tuley DiSilva and Chester £• Holmlund, Isolation and 
Characterization of the Trichoverroids and New Roridins and Verrucarins, 
J. Org. Chem., 47, 1117-1124 (1982). 

49. R. Pereira, C.E. Holmlund and N. Vhlttaker, The Effect of Ay-9944 on 
Yeast Sterol and Sterol Ester Metabolism. Lipids, 18, 545-552 (1983). 

PremKala Prasanna and Chester E. Holmlund, Identification in Tetrahymena 
pyriformis of 3-Hydroxy-3-Methylglutaryl Coenzyme A Lyase: Its 
Purification and Properties, International Journal of Biochemistry, 19, 

50. 

( 4 )  3 8 5 - 3 8 9  ( 1 9 8 7 ) .  
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I ;  

Chester E. Holnlund 

Abstracts and other professional papers presented: 

"Enhancement of Sterol Synthesis by Saturated and Monounsaturated 
Phosphatidylcholines in Culture of L-929 Cells," G.N. Thomaidis and C«C. 
Holnlund, 65th Annual Meeting, Federation of American Societies for 
Experimental Biology* Atlanta, Georgia, Hay 12-17, 1981* 

"Phospholipid Composition and Sterol Efflux from L-929 Cells," Y. Son and C.E. 
Holmlund, 73rd Annual AOCS Meeting, Toronto, Canada, May 2-6, 1982. 

"Isolation, Characterization, and Chemical Modification of Macrocyclic 
Trichothenes," B* B. Jarvis, G. P. Stahly, G. Pavanasasivam, C. E, Holmlund, 
E. P. Mazzola and R* Geohegan, 16th MARM, April 21*23 (1982). 

|i 

!• 
;j 

"Effects of S1CF-3301 on Growth and Composition of Free and Esterified Sterols 
in Saccharotnyces cerevisiae." C. Jones and C«E. Holmlund, ASBC/AA1 Annual 
Meeting! St. Louis, Mo*, June 3-7, 1984. 

"Metabolism of 6 -Hydroxy-$-Methylglutaryl Coenzyme A (HMG-6A) in Tetrahymena 
pyriformis: Presen e of HMG-CoA Lyase," K. Prasanna and C*E. Holmlund, 
ASBC/AAl Annual Meeting, St. Louis, MO. June 3*7 (1984). 

"Analysis of Free and Esterified Sterols of Crithidia fasciculata at Various 
Times of Culture/' C. Jones and C«E. Holmlund. 

\ 
!; 

ii 
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C. E. Holmlund - Curriculum Vita 

B. Other Creative and Scholarly Activities: 

PATENTS: 

12a"hydroxy Compounds of the Tetracycline Series. American Cyanamid Co., 
C.E. Holmlund and W«W. Andres, Ger« 1,092,907. March 5, 1958* 

1. 

American Cyanamid Co*, C.E. Holmlund, A* Green 
March 4, 1959* 

12a-hydroxytetracyclines, 
and A*J« Shay, Ger. 1,092,906. 

2. 

i: 
C.E* Holmlund, L.D. Feldman, H.M. Kissman, and M«J* Veiss, 3. Pregnanes* 

American Cyanamid Co*, U.S*, 3,047569, July 31, 1962* | 
12a-hydroxylation of 12adeoxytetracyclines* C.E. Holmlund and W«W« 
Andres* American Cyanamide Co* U*S*, 3,043,877. July 10, 1962* 

4. 
I: 
•J 

C.E. Holmlund, R.J. 
January 1, 

16a-hydroxylation of Steroids by Staurophoma Species* 
Blank, and R*H. Evans, American Cyanamid Co. U.S., 3,071,516* 
2 963. 

5. 

66-hydroxy Steroids. C.E. Holmlund, L.I. Feldman, R*H* Evans, S* 
Berstein, and J.P. Dusza. American Cyanamid Co. U*S*, 3,071,516* January 

6. 

1, 1963. 

14a-Hydroxyestrone and Its 3-acetyoxy Ester. C.E. Holmlund, L.I. Feldman, 
K.J. Sax, and R.H. Evans. American Cyanamid Co. U.S*, 3,214,448* Ocotber 
26, 1965. 

7. 

Hydroxylation of 19'-Norandrostenedione. C.E. Holmlund, L*I* Feldman, K*J* 
Sax and R.H. Evans, American Cyanamid Co. U.S., 3,243,355* March 29, 

8. 

1966. 

9. Preparation of 1,2-Dlsubstltuted Steroids* L.I. Feldman, C*E* Holmlund, 
and K.J. Sax. American Cyanamid Co* U*S*, 3,297,687. January 19, 1967* 

10. Method of Preparing 16-Oxygenated Derivatives of Estr-y-en-3-one« K.J. 
Sax, R.H* Blank, C.E. Holmlund and R.H. Evans, Jr. American Cyanamid Co. 
U.S* 3,329,579* July 4, 1967* 

11* Fusarlum Fermentation, R«H* Evans, Jr*, M*P« Kunstmahn, C.E. Holmlund, and 
G.A. Ellestad. American Cyanamid Co. U.S. 3,546,073. December 8, 1970. i 

12. Preparation of 5,6-dihydro-5-hydroxy-6-propenyl-2-pyrone by Fermentation 
and Derivatives Thereof* R*H* Evans, J., and C.E. Holmlund, American 
Cyanamid Co. U.S. 3,701,787. October 31, 1972. 

{: 

E 
lj 

h 

13. Tetracyclic lactone Antifungal Agents. C.E* Holmlund, R.H. Evans, Jr., 
and G.E. Ellestad. American Cyanamid Co. U.S. 3,564,019* February 16, 
1971. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

WATTANASIN v. FUJIKAWA ET Ah. 

' .%hN • -

FYI 
I; 

WATTANASIN CONSOLIDATED RECORD 
^ 1993 

VOLUME I 
RECEIVED IN 

BOX INTERFERENCE [PAGES 1-135] 

Diane E. Furman 
Sandoz Corporation 
Patent and Trademaric Department 
Building 418 
59 Route 10 
E. Hanover, NJ 07936-1080 
(201) 503-7332 
Attorney for the party WATTANASIN 

Of Counsel 
Richard E. Vila 
Melvyn M. Kassenoff 
Sandoz Corporation 
Patent and Trademark Department 
Building 418 
59 RouteJ&i 

l 

E. Hanger, NJ 07936-1080 \, 

(201) '852 

May 15, »93 

<i 

ir« 
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I 
i 

1 
it 

WATTANASIN CONSOLIDATED RECORD 

INTERFERENCE NO. 102r648 

INTERFERENCE NO. 102,975 

j; 

l:-

ii 

ii 

TABLE OF CONTENTS 
;i 
? 

PAGE 

INDEXES: 

1 /  (1) WATTANASIN WITNESS INDEX 

1/ (2) WATTANASIN EXHIBIT INDEX 3 

(3) CROSS-REFERENCE INDEX OF: 
PARTIES' EXHIBITS MARKED FOR IDENTIFICA
TION AT CROSS-EXAMINATION DEPOSITIONS 
with DOCUMENTS OF RECORD vio y (4) INDEX OF PUBLICATIONS 12 

X COUNT OF INTERFERENCE NO. 102,975 13 

COUNT OF INTERFERENCE NO. 102,648 17 

WATTANASIN DECLARATIONS PURSUANT TO 37 CFR §1.672 
AND CROSS-EXAMINATION DEPOSITION TRANSCRIPTS 21 

PUBLICATIONS 470 

ft <j 

J 

* Record page numbers are at bottom right corner of page. 
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(X) WATTANASIN WITNESS INDEX 

DECLARATIONS AND CROSS-EXAMINATION DEPOSITIONS 

PURSUANT TO 37 CFR §1.672 

PAGE 

SOMPONG WATTAN£S$N, Ph.D. 

. . Declaration 
> . ( 

Supplemental Declaration 

Cross-Examination Deposition Transcript 

FAIZULIA G. KATHA.WALA, Ph.D. 

Declaration 

21 

62v-

68 

y 
136 

NICHOLAS A. PAOLELLA 

Declaration 142 

PRASAD KAPA 
) 

Declaration . 144 

RAJESHVARI PATEL 

I Declaration 146 

/ Supplemental Declaration ij 163 

LAWRENCE B. PEREZ, Ph.D. 

Declaration 170 

SANDOR BARCZA, Ph.D. 

Declaration 172 

DAVID WEINSTEIN, Ph.D. 

Declaration 183 

; 

1 
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PAGE 

TERENCE J. SCALLEN, M.D., Ph.D. / 187 Declaration 

ROBERT E. DAMONr Ph.D. 

196 Declaration 

/ ROBERT G. ENGSTROM 

203 Declaration 

sf'' 207 Supplemental Declaration 

RODNEY SLAUGHTER 

209 Declaration 

LINDA ROTHWELL 

213 Declaration 

I 217 Cross-Examination Deposition Transcript 

MELVYN M. KASSENOFF, ESQ. 

/ J 
3 227 Declaration 

233 r Cross-Examination Deposition Transcript 

JOANNE M. GIESSER, ESQ. i 

319 Declaration 

325 Cross-Examination Deposition Transcript 

LORRAINE M. CHESLEY 

468 Declaration 

2 

2 
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(2) KATTANASIN EXHIBIT INDEX 

PAGE* DESCRIPTION TITLE 

23\/fl38) 
Exhibit A-l: 1984 Proposal of Sompong Wattanasin 

dated November 28, 1983 

Exhibit A-2: 1985 Proposal of Sompong Wattanasin 
dated November 19, 1984 

Exhibit A-3: Patent Disclosure No. 299/84 

24v/('l38>v/// 

24-20/(63 
139 213 
221-2S^228// 
23i//240-41)/y/ 

y/26^68yy 
270-71/275*/ 

l/2 

257 

279 
/ 292 85 2-2 

•3 296-9^ •3q>-
/>06N/ / 
j/319-2'3,i// 

302 
310 

335^/341^ I 
85^457)^ I 

333
380-

Exhibit B-l: Sompong Wattanasin Laboratory Note
book No. 1049, pages 237, 241, 245, 
248, 251, and related spectra pages? 

Sompong Wattanasin Laboratory Note
book No. 1079, pages 22, 24, 27, 30, 
33, 34, 39, 105, 106, 110, 111, and 

• related spectra pages 27^23)/ 
30-44vf58 
142-43. 
173,V^ 
175-78) 

Exhibit B-2: Sompong Wattanasin Laboratory Notebook 
No. 1127, pages 5, 9, 11, and related 
spectra pages 27yy48-

52v^(58/\ 

^f76-77) 173 

* Page(s) of record where exhibit is introduced into 
evidence; additional page numbers in parenthesis 
indicate further locations in record where exhibit 
is referenced, either by number or subject matter. 

t :  

i! 

3 
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PAGE DESCRIPTION TITLE 

173-74^ 
<57)vA 

Exhibit C-ls Blank Spectra Request Sheet 

76 174 Exhibit C-2: Spectra Request Sheets 
(28/58) 

T 174 Exhibit C-3: Spectra Request Sheets jj 
(28) 

180^59)v/^ if Exhibit D-l: Blank Chemical Information Sheet 

Exhibit D-2: Chemical Infoinnation Sheets for 
dompound Nos. 63-366/ 63-548, 
63-549,1 6,4-933/ 64-934, ̂64-935 
and 64-936 of Counts Ov^e// 

V/175)/ 
180 
59 

Exhibit D-3s Computer Stored Compound Activity ' 
Sheets for Compound Nos. 63-366, 
63-548, 63-549"r 64-933, 64-934; 
64-^35 and 64^936 of Counts-

Exhibit E—Is Scallen in vitro assay description 
and results for Compound No. 63-366 
(December 1984) 

/ 59 

/190 

tfhn 
188| 
( 2 6  

Exhibit E-2* Scallen in vitro assay description 
and results for Compound Nos. 63-548 
and 63-549 (June 1985) 188 OB ( 2 6  S3 

Exhibit E-3: Scallen in vitro assay description 
and results for Compound Nos. 64-933, 
64-934 and 64-935 (October 8, 1987) ... 

Exhibit E-4: Scallen in vitro assay description 
and results for Compound No. 64-936 
(October 13, 15, 1987) 

1^92^ 
(26 

ifey > 188 
(26 

Exhibit E-5 8 Consolidated in vitro results with 
structures of Compound Nos. 63-366, 
63-548, 63-549, 64-933, 64-934, 
64-935, and 64-936 

/19^ 
92 188 

93 
(26^55 

140 61 

4 
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PAGE DESCRIPTION TITLE 

Exhibit F-ls Patel Laboratory Notebook No. 1206, 
pages 130, 137, 145, 153, 158, 166, 
172,. 175, 176, 179, 190 and 201, 
and related spectra pages 147-6, 

(26 
58 1*4 17 
173 178 

3 4̂/1 
8\iX 

5 Exhibit G-l: Infra Red Laboratory Logbook pages .... 17 

'ikfty 
(28)v^ 

Exhibit G-2: Microanalysis Lab Logbook pages 17 

Exhibit H-ls Computer database printout for 
Compound Nos. 63-366, 63-548, 
63-549, 64-933, 64-934, 64-935 
and 64-936 I/Wr/V 

Siei))/ 
184 
175 

Exhibit 1-1$ Three cover sheets for compounds 
sent to Scallen for in vitro testing, 
bearing dates of December 3, 1984, 
June 3/ 1985 and October 2, 1987, 
respectively 

Exhibit J-Is Damon Laboratory Notebook No. 1069, 
pages 113, 197 and 198, and Notebook 
No. 1238, pages 13, 14, 15 and 16, 
comprising Compound Information 
Sheets for Compound Nos. 63-366, 
63-548, 63-549, 64-933, 64-934, 
64-935 and 64-936 

185>/196 

y 
198 

Exhibit K-l: Slaughter Notebook No. 917, 
pages 133, 134, 135, 136, 137, 
138 (and attachment page to 
138), dated October 22 and 29, 1987 ... S 

(56v/204-06)8^ 

Exhibit L-l: Patel Laboratory Notebook No. 1206, 
pages 86, 99, 103, 119, 124, 167, 
173, 177, 178, 180, 181, 183, 185, 
186; and 187 

A10 

v$6^/// 
164 
171 

5 
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PAGE DESCRIPTION TITLE 

Exhibit M-IJ Minutes of Sandoz Patent Committee 
Meeting (PCM) (April 29, 1987) ... 

Exhibit M-2: Minutes of Sandoz PCM (July 29,1987) . 214-15 
. . 244-45 

214 

Exhibit M-3: Minutes of Sandoz PCM (Oct. 28, 1987) . 214-15 
203-cw. 

Exhibit M-4: Minutes of Sandoz PCM (Nov. 25, 1987) . 214-15>. 

Exhibit M-5: Minutes of Sandoz PCM (Jan, 27, 1988) . 214-# 
" 320 5̂ 

Kassenoff handwritten notes 
for Wattanasin involved application. 
Attorney Docket No. 600-7101 

Exhibit N: 

,// 
259-61/ 
230 

i 

Wattanasin jnaterial dated 
February 29, 1988: 
Kassenoff for Case No. 600-7101 

Exhibit 0: jj 
< '  j  

sent to 
i[ 64 

261 

: I . I  Exhibit P-ls Wattanasin material sent to Sandoz 
Patent Department for Case No. 
600-7101 64^ 320 I 

Exhibit P-2: Wattanasin material sent to Sandoz 
Patent Department concerning 
characterization of Compound Nos. 

s 
' l'J 

63-366/ 64-548, 64-549, 64-933, 
64-934, 64-935 and 64-936 of Case No. 
600-7101 64 

352 
li 
'k 

Exhibit P-3s Wattanasin material sent to Sandoz 
Patent Department relating to 
Case No. 600-7101 j i i  65 I 

i f ,  320 

ilj 
Engstrom Biological Activity Data 
Report for Patent Department 
dated May 23-24, 1988 

Cover page of U.S. Patent No. 
5,001,255 based on Sandoz Case No. 
600-7 022/CIP/CIP filed July 1, 1988 ... 231 

Exhibit Q: 

207v/231' 

Exhibit R: 

271 

6 
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PAGE DESCRIPTION TITLE 

v/357i/ 
Exhibit Ss Giesser Travel Expense Reports 

(February 1988 to March 1989) 321 

96 

Sandoz Case No. 600-7025/CIP/CIP 
Filing Receipt 

Exhibit Ts 
321 

Y; 346 
417-22 
452-455 
457-463) 

Exhibit U-l: Chesley Computer Disc Label for 
typed draft of Case No. 600-7101 322 

468 

Exhibit U-2: Materials for Case No. 600-7101 
sent by sent by Wattanasin to 
Giesser dated November 7, 1988 65/322 

I Exhibit V-l: Letter from Giesser to Sandoz Search 
Group return date-stamped November 9, 
1988 

Letters of November 8f 1988 from 
H. Mah (Search Group) to Giesser 

Exhibit V~2: Letter from Sandoz Search Group 
to Giesser dated November 14, 1988 .... 

Giesser cover letter dated 
December 14, 1988 to Wattanasin for 
draft of Case No. 600-7101 

322i/385 

Exhibit W: 

65V/323 

Draft pages of Case No. 600-7101 
bearing date of December 22, 1988 

Exhibit X: 
66/ 323 

'n 

Exhibit Y-l: Wattanasin letter to Giesser 
dated January 4r 1989 on 
Case No. 600-7101 665/32 

Exhibit Y-2: Wattanasin computer printout 
spooled November 1, 1988 65 6 

231^/323 

•j; 

7 
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PAGE DESCRIPTION TITLE 

Cover pages of the following 
representative Sandoz issued patents 
in the HMG-CoA Reductase Inhibition 
area s 

Exhibit Z :  

228-29 

Case No. 600-7013: 
U.S. Patent No. 4,588,715 
(Heptenoic Acid Analogs of 
HMG-CoA Reductase Inhibitors) 
filed June 4, 1984; 

Case No. 600-6951/B/CONT: 
U.S. Patent No. 4,739,073 
(Indole) 
filed March 4, 1985; 

:: Case No. 600-7015/CIP: 
U.S. Patent No. 4,613,610 
(Pyrazole) 

filed June 6, 1985; 
: 

Case No. 600-7035/B: 
U.S. Patent No. 4,851,427 
(Pyrrole) 
filed October 15, 1986 

• 

Case No. 600-7050: 
U.S. Patent No. 4,751,235 
(Indolizine) • 
filed December 23, 1986; 

Case No. 600-7028/B/CONT: 
U.S. Patent No. 4,755,606 
(Imidazolyl) 
filed June 29, 1987; 

Case No. 600-7064: 
U.S. Patent No. 4,822,799 
(Pyrazolopyridine) 
filed January 27, 1988; 

Case No. 600-6955/XN/B/CONT/X: 
U.S. Patent No. 4,876,280 
(AryIcyclohexane) 
filed March 10, 1988; 

8 
i ;  

; j 
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PAGE DESCRIPTION TITLE 

Case No. 600-7022/C: 
U.S. Patent No. 5,001,255 
(Indene) 
filed March 10, 1988. 

ADDENDUM: HATTANASIN EXHIBITS FOR 6IESSER 
CROSS-EXAMINATION DEPOSITION 

(REDIRECT) 

Description Page Title 

Exhibit S-l: Eight loose pages from drafts 
of Wattanasin application 

Exhibit S-2: Wattanasin et al./ Publication 
Clearance Request and Abstract 
dated March 30, 1989? Giesser 
clearance letter dated April 19, 1989; 

Publication Clearance Request 
dated May 17, 1989 and Giesser 
clearance letter of June 13, 1989 .... 

270/ 372 

y 129-
372 

Exhibit S-3: Case No. 600-7025/CIP: 
Office action of May 11, 1988? 
Notice of Abandonment of Jan. 3, 1989; 
Request for Extension of Time .. 

Exhibit S-4: Case No. 600-7044/CONT: 
Notice of Allowance dated 
January 3, 1989? Notice of 
Abandonment dated June 19, 1989 

397 • • • 

. 402 

9 

Sawai Ex 1005 
Page 2497 of 4322



CROSS-REFERENCE INDEX OF: 
PARTIES' EXHIBITS HARKED FOR IDENTIFICATION 
AT CROSS-EXAMINATION DEPOSITIONS 
WITH DOCUMENTS OF RECORD 

(3) 

CROSS-EXAMINATION 
DEPOSITION EXHIBIT 

* 
PAGE DOCUMENT OF RECORD 

] • • Corresponds to .. [ • • • • 

WATTANASIN EXHIBITS 

[Wattanasin Exhibits M-l - M-5] .... W-l y [Fujikawa Kitahara Declaration and 
Supplemental Declaration] 

[Excerpt from Wattanasin 
Exhibit B-2 3 

[Eight loose pages from drafts 
of Wattanasin application] 

Wattanasin Additional Exhibits 

Wattanasin et al., Publication 
Clearance Request and Abstract 
dated March 30, 1989? Giesser 
clearance letter dated April 19, 
1989; 

Publication Clearance Request 
dated May 11, 1989 and Giesser 
clearance letter of 
June 13, 1989 

Case No. 600-7025/CIP! 
Office action of May 11, 1988; 
Notice of Abandonment of Jan. 3, 
1989; Request for Extension of 
Time 

Case No. 600-7044/CONT: 
Notice of Allowance dated January 3, 
1989; Notice of Abandonment dated 
June 19, 1989 

W-2 100 

10M W-3 
79^. 

/ S-l 
372 

S-2 

372 

S-3 

397 

S-4 

402 

* Page of record where marked for identification at 
deposition. 

10 
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CROSS-EXAMINATION 
DEPOSITION EXHIBIT PAGE DOCUMENT OF RECORD 
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• IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

WATTANASIN 

Interference No. 102,975 

Examiner-in-Chief: M. Sofocleous v. 

FUJIKAWA et al. 

COUNT 

[Count 1] 

A compound of the formulas 

R4 R3 

R1 

Y—Z Q R2. 

R5 N 

R4 

R1, R2, R3, R4 and R6 are independently 

hydrogen, 

alJcyl, 

cycloalkyl. 

wherein 

C 1-6 

13 
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Int. No. 102,975 Wattanasin 
Count 
page - 2 -

C1 _ 2  alkoxy, 

n-butoxy. 

i-butoxy, 

sec-butoxy, 

R7R8N- (wherein R7 and R8 independently are 

hydrogen or alkyl), 

trifluoromethyl, 

tri fluoromethoxy, 

difluoromethoxy, 

fluoro, 

chloro, • 

bromo, 

phenyl, 

phenoxy, 

benzyloxy, 

hydroxy, 

hydroxymethyl, 
1 Q 

-0(CH2)a0R (wherein R is hydrogen or 

Ci_3alkyl and is 1, 2 or 3), 

or when located at the ortho position to each 

other, R^ and R4 together optionally form 

-CH=CH-CH=CH-? 

19 

R5 is hydrogen, 

ci-6 alky1' 
C2_ 3  alkenyl, 

C, c cycloalkyl, 
q q 

phenyl substituted by R (wherein R is hydro

gen, C1_4alkyl, C1_3alkoxy, fluoro, chloro, bromo 

or trifluoromethyl), 

phenyl- (CHj^- (wherein m is 1, 2 or 3), 

-(CH2)nCH(CH3)-phenyl or phenyl-(CH2)nCH(CH3)-

(wherein n is 0, 1 or 2). 

14 
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Int. No. 102,975 Wattanasin • 
Count 
page - 3 

Y is 

-CH2-' 

- C H 2 C H 2 - '  
-CH=CH-, 
-CH2-CH-CH-, 
-CH=CH-CH2-? 

or 

Z is 

0* o o 
HO 

o o 

or 

o rU R« 
' COjR12 

o 

12 12 (where R is hydrogen or 

R14)? 

-Q-CH2WCH2^C02R or 

Q is -CH(OH)-. 
-C(0)-, or 
-C(OR13)2-? 

-C(R11)(0H)- (where R11 is hydrogen or ci_ 3  

alkyl), 

W is 

-C(0)-, or 
-C(OR13)2-; 

- 13 the two R are independently primary or secondary C 
13 

alkyl? or two R together form ~(CH2^3~? 
1-6 

15 
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VJattanasin 
Count 
page - 4 -

Int. No. 102,975 

R14 is physiologically hydrolyzable alkyl or M (wherein M 

is NH4, soditun, potassium, 1/2 calcium or a hydrate 

alkylamine, di-lower 

tri-lower alJcylamine); and 

alkylamine of lower or 

17 18 R and R are independently hydrogen or alkyl. 

The claims of the party Wattanasin which correspond to 

1 are claims 1-7 and 10. 

count 

16 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

WATTANASIN 

Interference No. 102,648 

Examiner-in-Chiefs M. Sofocleous v. 

FUJIKAWA et al. 

COUNT 

[Count 3] 

A method of inhibiting cholesterol biosynthesis in a 

comprising administering a 

patient 

cholesterol in need of said treatment 

synthesis inhibiting amount of a compound of the formula: 

R3 R4 

R1 

Y-Z o 
R5 N 

R* 

' R1, R2, R3, R4 and R6 are independently 

hydrogen, 

C1_6 alkyl, 

C1_g cycloalkyl. 

wherein 

17 
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Int. No. 102,648 Wattanasin 
Count 
page - 2 

alkoxy, 

n-butoxy, 

i-butoxy, 

sec-butoxy, 

R7R®N- (wherein R7 and R8 independently are 

hydrogen or alkyl). 

trifluoromethyl, 

tri fluoromethoxy, 

di fluoromethoxy, 

fluoro, 

chloro, 

bromo, 

phenyl, 

phenoxy, 

benzyloxy, 

hydroxy, 

hydroxymethyl, 

-0(CH2)a0R 

C1_2alkyl and is 1, 

or when located at- the 

other, R^ and 

-CH=CH-CH=CH-.; 

19 19 is hydrogen or 

2 or 3), 

ortho position to each 

R^ together optionally form 

(wherein R 

R5 is hydrogen, 

C1_6 alkyl, • 

C 2 w 3  alkenyl, • 

C-j c cycloalkyl, 
9 9 phenyl substituted by R (wherein R is hydro

gen, C^alkyl, C1_3alkoxy, fluoro, chloro, bromo 

or trifluoromethyl), 

p h e n y l - ( w h e r e i n  m  i s  1 ,  2  

-(CH2)nCH(CH3)-phenyl or phenyl-(CH2)nCH(CH3)-

(wherein n is 0, 1 or 2). 

3), or 

18 
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Int. No. 102r648 Wat-tanas in 
Count 
page - 3 -

Y is 

-CH 
2~' 

-CH2CH2-, 
-CH=CH-, 
-CH2-CH=CH-F or 

-CH=CH-CH2-; 
Z is 

R". 0̂- O 

HO 
O O 

or 

o R11 
' C02R12 PT R1 

O 

12 12 (where R or -Q-CH2WCH2-C02R is hydrogen or 

R 1 4 ) ;  
Q is -CH(OH)-. 

-C(0)-, or 

-C(OR 13 ^ 2 ? 

-C(R11)(OH)- (where R11 is hydrogen or C^ 

alkyl), 

W is 

-C(0)-, or 

-C(OR;L3)2-; 

the two R13 are independently primary or secondary C1_6 

alkyl; or two R13 together form or "^CH2^3~? 

19 
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Int. No. 102,648 Wattanasin 
Rule 633(c)(1) Motion 
page - 4 -

R14 is physiologically hydrolyzable alkyl or M (wherein M 

is NH4/- sodium, potassium, 1/2 calcium or a hydrate 

of lower alJcylamine, di-lower alkylamine or 

tri-lower alkylamine); and 

R17 and R1® are independently hydrogen or alkyl; 

as defined in combination with pharraaceutically acceptable 

carrier. 

The claims of the party Wattanasin which correspond to 

3 are claims 8 and 9. 

count 

20 

Sawai Ex 1005 
Page 2508 of 4322



1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

WATTANASIN 

Interference Nos. 102,648, 102,975 

Examiner-in-Chief: M. Sofocleous 

v, 

FUJIKAWA et al. 

DECLARATION OF SOMPQNG WATTANASIN PURSUANT TO 37 CFR §1.672 

I, Sompong Wattanasin, Ph.D., do hereby declare as 

follows: 

(1) That I' am the inventor of the subject matter 

contained in U.S. patent application Serial Number 

07/498,301. 

(2) That based upon the information provided in this 

Declaration, I believe that I am entitled to a judgment 

relative to Fujikawa et al., U.S. patent application 

Serial No. 07/233,752. 

(3) That I am currently a Senior Associate Fellow 

employed by Sandoz Pharmaceuticals Corporation, 59 Route 

10, East Hanover, New Jersey. At the time during which I 

conceived and reduced the invention of the above-identi

fied patent application to practice, I was a Senior 

•Scientist A. My job responsibilities included the 

invention and synthesis of compounds which are inhibitors 

of 3-hydroxy-3-methyl- glutarylcoenzyme A reductase 

(HMG-CoA Reductase), an enzyme which is involved in 

cholesterol biosynthesis. 

1987, I conceived and That prior to August 20/ 

reduced to practice my invention in the United States. 

(4) 

21 
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Sompong Wattanasin -
Rule 672 Declaration 
Page - 2 -

All the activities described in this Declaration took 

place in the United States. 

I. CONCEPTION PRIOR TO AUGUST 20, 1987 

(1) On or before November 28, 1983, I conceived of 

the following compounds: 

0 R OH OK 0 

R 0 
.O.JO I 

R 

R2 OS 

^, 
R-

0 

(I) (II) 

where R « phenyl, 3,5-dimethylphenyl, 4-fluorophenyl, or 

isopropyl 

R1 = methyl, isopropyl, or 4-fluorophenyl 
2 R • an ester group, a salt, an acid 

It was preferred that the open chain compounds be in the form 

of the 3R,5S isomer, or be in the erytho racemic form, 

lactone compounds, I preferred the 4R/6S isomer or the trans 

racemic form. 

For 

(2) I made the first drawing or written description of the 

invention on or before November 28, 1983, when I proposed to Dr. 

Kathawala to synthesize compounds of the invention from previously 

synthesized intermediates and commercially available compounds for 

formulation into compositions for use as HMG-CoA reductase inhibi

tors . 

22 
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Sompong Wattanasin 
Rule 672 Declaration 
Page - 3 -

Exhibit A-l doc\2inents my first drawing or written 

description of my invention, and is a true copy of a 

research report I authored. 

• The pages which comprise Exhibit A-l are written in 

my handwriting. The .first page contains my signature and 

the date of November 28, 1983 in my handwriting. I sent a 

copy of this report to Dr. Kathawala on November 28, 1983 

and also orally disclosed the substance of the report to 

Dr. Faizulla Kathawala on or before November 28, 1983. 

This exhibit outlines the following year's projects. 

It explains that the coordinated search for compounds 

having HMG-CoA reductase activity should be centered in 

four major areas. On the last page, a compound designated 

compound 14, which makes up part of this invention is 

proposed. In this proposal's formulae, "L" indicates 

either of the side chains: 

O 

O • OK . OH 0 
and 

R2 OH 

o 
where R = an acid, a salt or an ester. 

I also intended that the preferred open chain form be 

and the 4R,6S or 3R,5S form or" the erythro racemate, 

trans racemate for lactones. 

the 

23 
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SompongvWattanasin 
Rule 672 Declaration 
Page - 4 -

Exhibit A-2 documents a further written description 

of my invention, and is a true copy of another research 

report I authored. 

The pages which comprise'Exhibit A-2 are written in., 

my handwriting. The first page contains my signature and 

the date of November 19, 1984 in my handwriting. I sent a 

copy of this report to Dr. Kathawala on November 19, 1984 

and also orally disclosed the substance of the report to 

Dr. Faizulla Kathawala on or before November 19, 1984. 

the following year's report outlines plans for 

On the first page, the following compounds are 

This 

research, 

proposed, 

indicates 

stereochemistry the same as above. 

In this proposal's formulae/ "L" again 
2 these side chains, with R and the 

0 

OH OK O 
!! O 

and 
R2 

OH 

Exhibit A-3 comprises a true copy of an Invention 

Disclosure Form which I authored. The Form contains my 

signature and my date of signature of March 16/ 1987. I 

had this document witnessed by Dr. Faizulla Kathawala. I 

then sent this document to the Sandoz Patent and Trademark 

Department. -Two representative formulae are presented, as 

follows: 

24 
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5 
Sompong Wattahasin 
Rule 672 Declaration 
Page - 5 -

0 

R OE OK O 

O  J O  2 OR OH o o 
R1 

(X) 
•Cii) 

isopropyl 3,5 ̂dime t hy Ipheny 1 where R or s 

(abbreviated i-Pr) 

R1 = methyl, isopropyl or 4-fluorophenyl 

R2,= ethyl (abbreviated Et). 

The second and third pages of the Invention 

Disclosure were also authored, by me and are in my 

handwriting. I attached these pages to the Invention 

Disclosure Form before sending it to the Patent and 

Trademark - Department. Two . methods of synthesizing 

compounds are shown on these pages. The method of the 

second page yields both compounds of Formula I and II, 

whereas the method on the third page yields only compounds . 

of Formula I. 

While the Invention Disclosure Form only indicates 

the ester compounds, 1 intended the ester to be a 

shorthand designation for salts and acids as well. Since 

the salts and acids are easily made from the esters (i.e. 

by simple hydrolysis), and since these types of reactions 

were fully explained in other patent applications on which 

I am a named inventor, I did not include these in the 

25 
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Sompong Wattanasin 
Rule 672 Declaration 
Page - 6 -

Invention Disclosure although I considered theiti part of my 

Also at this time, and based on my experience invention. 

with the chemistry of other HMG-CoA reductase inhibitors, 

I expected that for a given compound, the lactone would be 

less active than an open side chain and that the acid 

M 

form, ester form and salt form would show approximately 

Therefore, I considered the acids. the same activity, 

esters and salts to be equivalents and for brevity's sake 

would only generally draw one of them when referring to 

all three. 

ACTUAL REDUCTION TO PRACTICE .OF MT INVENTION 

PRIOR TO AUGUST 20, 1987 

II. 

• t 

(1) Compounds of my invention were actually reduced 

to practice by me and by chemists working under my 

supervision in the United States prior to August 20, 1987. 

(2). For details of work performed under my 

supervision, and not by me personally, reference is made 

to Exhibits F-l and L-l hereto, which I have reviewed and 

which to my knowledge comprises the notebook pages of 

Rajeshvari Patel. 

(3) For details concerning the biological activities 

of compounds of my invention, reference is made to Exhibit 

E-l to E-5 hereto which I have reviewed and which to my 

knowledge contains the assay work of Dr. Terence Scallen 
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/ Sompong Wattanasin 
Rule 672 Declaration 
Page - 7 -

of the University of New Mexico and Dr. Robert Damon of 

Sandoz? and to Exhibit K-l hereto, which I have reviewed 

and which to my knowledge contains the in vivo data 

obtained by Mr. Robert Engstrom of Sandoz. 

FIRST ACTUAL REDUCTION TO PRACTICE PRIOR TO A. 

AUGUST 20, 1987 

(1) Synthesis of Coropound 63-366 

On or before May' 31, 

invention to practice. 

1984, X began to reduce my 

On or before November 15, 1984, I synthesized cozn-

1079-111-19 (subsequently redesignated compound pound 

63-366, comprising an erythro racemate), a compound within 

the scope of my invention. 

In accordance with standard company procedures, I 

recorded my laboratory activities relating to the 

preparation of compounds of the invention in a laboratory 

notebook. It was my practice to sign and date each 

notebook page on the same day the work described on the 

page was performed. 

Exhibits B-l and B-2 hereto comprise true copies of 

my laboratory notebook pages, which include copies of NMR 

spectra for the final product synthesized, as well as the 

(On some of the notebook pages, micro-intermediates . 
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' Somppng Wattanasin 
Rule 672 Declaration 

' . Page - 8 -

analysis data were affixed to the laboratory notebook page 

subsequent to the da;te the actual synthesis was 

performed.) . 

Detailed Description of Laboratory Notebook Pages 

i. Designation of Compounds: 

Intermediates and final compounds are referred to in 

the notebooks by a three part number. The first number is 

the notebook number, the second is the page of the 

notebook where the compound appears, and the third number 

is the line of the page. Thus, compound 1049-237-19 is 

the entity appearing in Laboratory Notebook 1049, page 

237, line 19. 

Spectra, Microanalyses and TLC: 

The spectra and microanalyses were not performed by 

me, but were performed by an employee of the Physical 

Organic Chemistry Department of Sandoz Pharmaceuticals 

Corporation. . 

Procedures used to'obtain these spectra and micro

analyses are detailed in Section V below, 

also made to Exhibits C-2, C-3, D-2, G-l, G-2 and H-l 

hereto which I have reviewed, and which to my knowledge 

reflects work performed under the supervision of Dr. S. 

Barcza of Sandoz. 

Reference is 
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Sompong Wattanasin 
Rule 672 Declaration • 
Page - 9 -

The copies of the spectra which follow the' relevant 

notebook pages are to my best knowledge, true copies of 

the results I received from the Physical Organic Chemistry 

When I received a spectrum from the Physical Department. 

Organic Chemistry Department, I would file it according to 

its compound number. For convenience in this Declaration, 

the spectra have been placed after the relevant notebook 

pages. 

All spectra in Exhibits B-l and B-2 bear dates prior 

to August 20, 1987. For microanalyses, the percentages 

obtaiined by the Physical Organic Chemistry Department were 

sent to me- and I copied these values into my notebook 

pages. 

All microanalyses in Exhibits B-l and. B-2 were 

performed prior to August 20, 1987» 

Thin Layer Chromatography (TLC) was performed by me. 

The entries in the laboratory notebook pages are my 

drawings of the results I obtained. All the TLCs in 

Exhibits B-l and B-2 were performed by me or under my 

supervision and were recorded in my.notebooks prior to 

August 20, 1987. 

Additionally, Section VT. below describes the Sandoz 

procedure for assigning company numbers to compounds, 

which I followed; and Section VII. describes the 

procedures used for determining biological activity of the 

compounds of the invention. 
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Sompong Wattanasin 
Rule 672 Declaration 
Page - 10 -

EXHIBIT B-l 

'Exhibit B-l comprises true copies of my Laboratory-

Notebook #1049, pages 237, 241, 248, 251 and Laboratory 

Notebook" #1079, pages 22, 24, 27, 30, 33, 34, 39, 105, 

•106, 110 and 111. along with copies of spectra, and 

microanalysis data corresponding to the intermediate and 

final products. 

These pages show the synthesis of the following 

compound, which was given the designation 63-366: 

^ 'i 

0\ ' " 

•Notebook #1049/ page 237 contains my signature and 

the date of May 29, 1984 in my handwriting. This page 

documents the following reaction which X performed. 
o 

Acetic Anhydride C02K o X 5 o 130OC 
NK2 

CH3 

(1049-237-27) 

and 54 ml acetic mixture of 10 g anthranilic acid 

anhydride was heated at 1300C for 30 minutes at 12:00 P.M. 
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Sompong Wattanasin 
Rule 672 Declaration 
Page - 11 -

Then, approximately 30 ml of .the acetic anhydride was 

removed. The residue was cooled to give a yellow solid. 

Recrystallization from acetic anhydride gave 8.9 g of a 

pale yellow solid, designated 1049-237-19. 1049-237-19 

was dissolved in ether and filtered through a pad of 

silica gel. Evaporation gave 7.0 g of a colorless solid, 

. melting point 76-780C, designated 1049-237-27. NMR, IK, 

and microanalysis were performed on 1049-237-27. The 

spectra follow page 237, and the results of the 

microanalysis is reported on page 237. The spectra and 

microanalysis were judged by me to be consistent with the 

desired product. 

Notebook #1049, page 241 contains my signature and 

the date of May 31, 1984 in my handwriting. This page 

documents the following reaction which I performed: 
o 

0 
1 )  o o o 

o N-C-

* I O - Cg3 McBr 
CK 

3 
-> (1049-237-27) 2) H30 + 

To a suspension of 446 mg Mg 

ether and a few drops of I^ at room temperature was added 

a few drops of 1,2-dibromoethane, followed by a solution 

(1049-241-43) 

(0.0186 mol) in 2 ml 

of 3.44 g (0.0186 mol) 5-bromo-m-xylene in 8 ml ether 

dropwise (at a rate such that the reaction mixture 

refluxed gently). This began at 9:05 A.M. and continued 

until 9:45 A.M. The reaction mixture was then heated at 
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Sojnpong Wattanasin 
. ,s Rule 672 Declaration 

Page - 12 - . 

reflux- for 3 hours. ' Then the Grignard reagent was 

withdrawn by syringe (approximately 8 ml) and added to a 

solution of 2 g 1049-237-27 (0.0124 mol) in 10 ml benzene 

and 2 ml ether dropwise (via a funnel). 

The next morning, the reaction mixture was quenched 

with 3N HC1 and extracted with EtOAc and evaporated to 

give a 3.6 g of a yellow oil, designated 1049-241-31. 

Preparative TLC of 300 mg of 1049-241-31 gave two 

products: (a) 128 mg of a colorless oil, designated 

1049-241-34; and (b) 24 mg of a white solid designated 

1049-241-37. HFLC of the 104.9-241-31 gave 1.6 g of a 

product, designated 1049-241-43. An NMR spectrum was 

performed on 1049-241-34 and follows Laboratory Notebook 

#1049, page 241. The spectra was judged by me to be 

consistent with the desired product. 

Notebook #1049, page 248 contains my signature and 

the date of June 6/ 1984 in my handwriting. This page 

documents the following reaction which I performed: 

O 
o • 

ECZ 
Q N" 

o 
o o o 

Eton, A N Nr' -KC1 
CE3 E 

(1045-241-43) 1104®—248-2,4) 

A solution containing 1-6 g of 1049-241-43, 20 ml 

ethyl alcohol, and 0.5 ml concentrated HC1 was heated at 

900C. This began at 8;50 AM and lasted unt.il 4:00 P.M. A 

TLC showed that there was a very small amount of starting 

material remaining. The solution was concentrated and the 

32 
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Sompong Wattanasin 
Rule 672 Declaration 
Page - 13 -

residue was -extracted in ether and filtered to give 1.15 g 

of a pale yellow solid, which was designated 1049-248-24. 

Notebook #1049, page 251 contains my signature and 

the date of June 8, 1984 in my handwriting. This page 

documents the following reaction which I performed: 

O O o 
SfcOH 

COjEfc OCB3 Cone. 
E2S04 

O 0 o 
NE2- KCX 

(1049-251-22) (2049-248-24) 

500 mg (0.001912 mol) of 1049-248-24, 412 mg of 

, 20 ml of ethyl alcohol, and 0.1 ml 0 0 

oca. 
concentrated HC1 were reacted according to the same 

procedure as set forth in Notebook #1049, page 245 (which 

is set forth below). The reaction was started at 8:50 

A.M. and continued until 12:30 P.M. The product was 

concentrated, basified with NH^OH, diluted with HjO, 

extracted with ether and evaporated to give 720 mg of an 

oil. A preparative TLC using 20% ether-petroleum ether 

showed one main band. The yield was 565 mg which upon 

standing in the refrigerator solidified into a pale yellow 

82-830C, which was with a melting point of 

designated 1049-251-29. Microanalysis was performed on 

1049-251-29 and the results were recorded on page 251. 

solid 

The results of the microanalysis were judged by me to be 

consistent with the desired product. 
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Sompong "Watt anas in 
Rule 672 Declaration 
Page - 14 -

. Notebook #1049, page 245, contains my signature and 

the date of June 5, 1984 in my 'handwriting. This page 

documents the following reaction which I performed: 

tsr \ 

1 o COjR 

(SO oca3 

H82* EC1 R = CK3 

<1049-245-23) 
compound on the far left side of the above 

equation was synthesized and designated 1049-244-24. A 

solution containing 20 mg of 1049-244-24 (0.0000766 mol), 

11 mg (0.000011 mol) of methyl 4~methyl-3-oxopentanoate , 

2 ml ethyl alcohol and 1 drop of concentrated HjSO^ 

heated at reflux. This started at 9:30 A.M. and continued 

until 5s00 P.M. The product was concentrated, basified 

with and extracted with ether. The crude oil so 

obtained was purified by preparative TLC (1:1 

ether/petroleum ether) and evaporated to give 17 mg of a 

colorless oil, designated 1049--245-23. A NMR spectrum was 

run on 1049-245-23 and follows Laboratory Notebook #1049, 

page 2451 The spectrum was judged by me to be consistent 

with the desired product. 

(a04S?244-24) 

The 

was 

Notebook #1079,' page 22 contains my signature and a 

date of August 10, 1984 ' in my handwriting. This page 

documents the following reaction which I performed: 

O 
O 

LAK 

O T OT ' 0H (sec1 ither 

\ 
(2079-22-23) (1049-251-2$) 
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To a solution of 535 mg (0.00154 mol) of 1049-251-29. 

in 8 ml dry ether at room temperature was added 117 jng 

(0.0091 mol) LAH (lithium aluminum hydride) portion-wise. 

The mixture was stirred at room temperature and TLC was 

performed to check the progress of the reaction. The 

reaction began at 9:15 A.M. and was stopped at 10:15 A.M. 

when TLC showed that the reaction was complete. The 

reaction' was quenched by pouring into cold water. The 

product was extracted with ether and evaporated, 

solidified upon standing to give 427 mg of a colorless 

solid with a melting point of 115-1180C, designated 

1079-22-28. The IR spectrum of 1079-22-28 was run and the 

results follow Laboratory Notebook #1074, page 22. 

spectrum was judged by me to be consistent with the 

desired product. 

It 

The 

Notebook #1079, page 24 contains my signature and a 

date of August 10, 1984 in my handwriting. This page 

documents the following reaction which I performed: 

O O 

Mn02 HO 

O | o o o OH \ 

N Toluene 

(1079-22-25) U07S-24-24) 

A mixture of 420 mg of compound 1079-22-28 and 500 mg 

of Mn02 in 6 ml toluene was stirred at room temperature. 

TLC was' performed after 2 days to monitor the progress of 
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The mixture was diluted with ether and the reaction. 

filtered through a pad of silica gel. Upon evaporation/ a 

pale yellow solid was obtained, designated 1079-24-24. An 

NMR spectrum of 1079-24-24 and the results following page 

24 indicated that no reaction occurred. A TLC showed that 

mainly starting material was present, so the crude 

product, 1079-24-24 was used directly in the reaction set 

forth below. 

Notebook #1079, page 27 contains my signature and the 

date of August 14, 1984 in my handwriting. This page 

documents the following reaction which X performed. 

o o 

PCC .CEO OH Oio, O T O -
N 

(1075-24-24) (107S—27-25) 

382 jng of 1079-24-24, 400 mg DDQ (2 , 3-dichloro-5, 6-

dicyano-1,4 -benzoquinone) and 4 ml toluene are stirred at 

room temperature overnight. The reaction mixture {a dark 

red color) was diluted with ether and filtered through a 

Evaporation resulted in a dark red 

foam gum. TLC indicated no reaction had occurred. 

pad of silica gel. 

ml CH2Cl2 and 4 00 above gum was dissolved in 10 

mg'PCC (pyridinium chlorochromate) and 1 g neutral alumina 

The 

were added. • The mixture was stirred at room temperature 
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TLC showed a complete reaction. The 

mixture was diluted with ether and filtered through 5 g 

silica gel. Evaporation of the filtrate gave a pale yellow 

oil (137 mg) which was designated 1079-27-25. NMR and IR 

spectra were run on 1079-27-25 and the results follow 

Laboratory Notebook #1079, page 27. 

judged by me to be consistent with the desired product. 

for one hour. 

The spectra were 

Notebook #1079, page 30 contains my signature and the 

date of August 17, 1984 in my handwriting. This page 

documents the following reaction which I performed: 

0 o 
cso Ph^P 

o • C02C»3 
/̂C02CI,3 4 

o T o Toluene ' A  K 
(1079-27-25) (107S-30—23) 

140 mg of 1079-27-25, 200 mg of methyl(triphenyl 

phosphoranylidene)acetate (abbreviated as Ph3P 

and 5 ml toluene were heated and refluxed for 3 hours. 

After cooling, the mixture was diluted with ether and 

C02CH3) 

filtered through a pad of silica gel. Concentration gave 

a semisolid which was further purified by preparative 

chromatography to give 140 mg of a colorless solid with a 

melting point of 110-1120C. 

designation 1079-30-23. An NMR spectrum was performed on 

1079-30-23 and the results follow Laboratory Notebook 

The spectrum was judged by me to be 

The product .was given the 

page . 30. #1079, 

consistent with the desired product. 
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Notebook #1079, page 33, contains the'date of August 

22, 1984 in iny handwriting. This page documents the 

following reaction which I performed: 

\ 
o o 

^/C02C83 DI3AL-H 

o o o 1 o OH 
C£2Ci2 

.-50OC 

N 

(2079-30-23) 
(1075-33-15) 

To a solution of 130 mg (0.0003768 mol) of 1079-30-23 

in 5 ml dry CHjClj at -500C was added 0.5 ml (0.007136 

mol) of DIBAL-H. DIBAL-H is the abbreviation I use for 

diisobutyialuroinum hydride. The mixture was stirred at 

-500C for 0.5 h. TLC, showed that the reaction was 

complete. 

The reaction product was diluted with ether and • 

filtered through a pad of silica.gel. 

135 mg of a crude gel whic^ was directly used in the next 

TLC of this crude oil showed only one spot. The 

Evaporation gave 

step. 

reaction product was designated 1079-33-19. 
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Notebook #1079, page 34 contains my signature and the 

date of August 23, 1984 in my handwriting. This page 

documents the following reaction which I performed: 

o 

«B02 CHO 
OH 

O- o O I o r.t. N N 

(1079-33-19) 
(107S-34-17) 

A mixture of 135 mg of 1079-33-19 and 300 mg MnC^ in 

5 ml toluene was stirred at room temperature overnight. 

The result was 107 mg of a pale yellow oil which was 

designated 1079-34-17. An NMR spectrum was performed on 

1079-34-17 and follows Laboratory Notebook #1079, page 34. 

The spectrum was judged by me to be consistent with the 

desired product. 

Notebook #10,79, page 39 contains my signature and the 

date of September 5/ 1984 in my handwriting. This page 

documents the following reaction which I performed. 

© © Li 
o Li 

O' 0 0 
OH 0 AA CHO COjEt OSt 

o o 
o o (1079-3.8-28) 

N' N-

d e. / -20 to -30 C 
(1079-39-18) (1039-34-17) 
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At 10:00 A.M., 100 mg of 1079-34-17 ( 0..0003039 mol), 

5, ml of the dianion from 1079-38-28, (20.0014 mol) the 

©O o© structure of which is Li Li 

OEt 
and • 4 ml THF (tetrahydrofuran) were mixed. By 10:.50 A.M. 

the reaction was complete, as evidenced by one spot on the 

The reaction was quenched with saturated NH^Cl, 

The 
TLC. 

extracted with ethyl acetate (EtOAc) and evaporated. 

. result was 177 mg of a yellow oil, which was designated 

The crude 1079-39-18 was reduced in the next 1079-39-18, 

step directly without further purification. 

Notebook #1079, page 105 contains my signature and 

the date of Movember 8, 1984 in my handwriting. This page 

documents the following reaction which I performed (This 

is the same reaction described in Notebook #1.079, page 

39) : . 
o 0 

o o  
OH 0 OEt 

,CHO XO.t t 

o o -20 to -30OC 
N" vN 

(2075-101-28) (107S—105-35) 

The list of reagents on Page 105 includes 0.5 ml 

(0.00334 mol) diisopropylamine and 1.6 M n-BuLi (2 ml, 

0.00334 mol). Upon mixing these reagents, lithium 

diisopropylamide would be formed, and could be used as set 

forth below. However, I found that the commercially 

available lithium diisopropylamide in cyclohexane gave 

equally satisfactory results compared to the lithium ' 

diisopropylamide which I synthesized. Therefore, I used 

the commercially available reagent. 

40 

Sawai Ex 1005 
Page 2528 of 4322



2! 

Sompong Wattanasin 
Rule 672 Declaration 
Page - 21 -

To a solution of lithium diisopropylamide (1. 8M in 

cyclohexane, 1.8 ml) (a commercially available reagent) in 

The • THF at -250C was added 0.22 ml ethyl acetoacetate. 

resulting yellow solution was stirred at -20° to -30° for 

30 minutes. 

4 ml of the above solution was withdrawn by a syringe 

and added to a solution of 110 mg of the aldehyde 

designated 1079-101-28 (which was prepared as described 

for 1079-34-17) in 2 ml THF at -300C. The solution was 

stirred at -30° to -100C for about 20 minutes. The 

reaction was quenched with 2 ml of saturated NH4C1 and 

extracted with EtOAc to give 290 mg of a yellow oil. Prep 

TLC (1:1 ether-petroleum ether) and evaporation gave 112 

mg of a yellow oil, designated 1079-105-35. NMR and IR 

spectra were performed on this compound and the results 

follow Laboratory Notebook #1079, Page 105. The results 

of the spectra were judged by me to be consistent with the 

desired product. 

Notebook #1079, page 106 contains my signature and 

the date of November 12, 19 84 in my handwriting. This 

page documents the following reaction which I performed: 

• O 1) Et3B 
OH 

.co2s: 2) NaBH. 4 
3)CH3OH o  o  

(107S-105-35) 

\ 
o  

r f CC-Et 

o  o  

(lC75-iCS-3S) 41 
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To a solution of 55 mg 1079-105-35 in 2 ml THF at 

room temperature was added 1M Et^B (0.0001437 mol) and 1 

ml air (by syringe), 

temperature for 1.5 hr. The solution was. then cooled to 

-780C and 10 mg NaBH^ was added. The reaction mixture was 

stirred at -780C from 10:30 A.M. until 8:30 A.M. the next 

TLC showed the presence of starting material. 

-780C. 

, the reaction was quenched with 

dilute HC1 and extracted with EtOAc to obtain 50 mg of a 

crude product designated 1079-106-36, which was used 

directly in the next step. The crude product probably 

contained, in addition to the structure shown in the above 

reaction, some boron-intermediate designated infra as 

1079-110-33, and some by-products of the reaction of 

1079-106-36 with HCI. 1079-106-36 was believed to be the 

erythro racemate with the proportion of the 3R,5S isomer 

to be at least 85% or greater. 

The solution was stirred at room 

morning. 

15 mg NaBH4 was added and stirring was continued at 

At approximately 3:20 P.M. 

Notebook #1079, page 110 contains my signature and 

the date of November 14, 1984 in my handwriting. This 
+ 

documents the following reaction which I performed, 

which is similar to that of Laboratory Notebook #1079, 

page 106: 

page 

O  1) tt3B OH C 

2) 

O  

(2075-105-35) 

O  /5s o  Or. Or. 
O 0 

co.zt 

•  f o  o  

(1075-110-22) 
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To a solution of 50 mg 1079-105-35 in 2 ml THF at 

room temperature was added 0.2 ml of 1M Et^B and 1 ml air 

(by syringe). The solution was stirred at room 

temperature from 2:30 to 3:30 P.M., then cooled to -780C. 

The following day, the almost colorless reaction mixture 

was diluted with 4 ml CH^OH after the cooling bath was 

removed. After 10 minutes, a slightly fluorescent color 

occurred, and 1 ml H20 and a few drops of acetic acid was 

added. After the evolution of subsided, the reaction 

mixture was concentrated. Water was added, the mixture 

was extfacted with ether, and evaporated. The result, 40 

mg of an oil which was pale yellow and with some 

florescence, was designated 1079-110-33 and was used 

directly in the next step. The oil was believed to 

contain th« two compounds shown, the ester was believed to 

be the erythro racemate, with at least approximately 85% 

being the 3R,5S isomer. 

Notebook #1079, page 111 contains my signature and 

the date of November 15, 1984 in my handwriting. This 

page documents the following reaction which I performed: 

CH-OH 3 1079-110-33 

o 
r OK 

:o2Et 

o 

(1079^111-15j 

43 

Sawai Ex 1005 
Page 2531 of 4322



Sompong Wattanasin 
Rule 672 Declaration 
Page - 24 

A solution of 40 mg 1079-110-33 in 4 ml CH^OH was 

stirred at room temperature for 3 days. TLC (1:1 

ether-petroleum ether) showed one main spot of the 

product. Prep. TLC gave 25.6 mg of a pale yellow oil 

' designated 1079-111-19. IR and NMR.spectra were performed 

' on 1079-111-19 and follow Laboratory Notebook, Page 111. 

The spectra were judged by me to be consistent with the 

desired product. Compound 1079-11-19 was subsequently 

redesignated compound 63-366. This redesignation occurred 

prior to December 13, 1984. 

M. 

TESTING OF COMPOUND 63-366 FOR HMG-COA REDUCTASE 

INHIBITOR PRIOR TO AUGUST 20, 1987 

III. 

On or before December 31, 1984, I learned the results 

of in vitro testing of compound 63-366 in an assay for 

HMG-CoA reductase activity. 

Page 111 of my laboratory notebook indicates that on 

or before November 26, 1984, 14.5 mg of compound 63-366 

were sent to Dr. Terence Scallen of the University of New 

Mexico for testing in his in vitro microsomal assay for 

HMG-CoA reductase inhibition activity. 

Compound 63-366 was shown by Drs. Scallen and Damon 

to inhibit HMG-CoA reductase activity by having an IC50 of 

1.58. 
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» Having reviewed Exhibit E-5 hereto, my best 

recollection is that Dr. Damon of Sandoz informed me of 

this activity either orally or by sending me a copy of the 

computer printout included in Exhibit E-5 on . or before 

December 31, 1984. 

tfhus on or before December 31/ 1984, I Jcnew that 

63-366 had activity in an assay for HMG-CoA reductase 

activity-. 

Furthermore, it was my judgment on or before December 

31, 1984 that it was likely that said compound 63-366 

would have activity in vivo as an HMG-CoA reductase 

inhibitor, and therefore would have activity when 

administered to a patient to treat atherosclerosis and 

other conditions resulting from excessive cholesterol bio

synthesis . 

By way of background, since prior to December 31, 

1984, I had been receiving from Dr. Damon the IC50 data he 

calculated from Dr. Scallen's assays for various other 

Sandoz compounds being investigated for HMG-CoA reductase 

inhibitor activity besides the guinoline compounds of my 

invention. 
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These other compounds have the same 3,5-dihydroxy 

heptenoic acid, ester, or salt side chain, or 

alternatively, lactone form, as the guinoline compounds 

of my invention. However, these compounds differ by 

having an organic radical substituent other than a 

quinoline. 

example, Sandoz compounds containing a 

substituted napthyl or indole radical, were tested at 

approximately the same time as compound 63-366, as 

shown on Exhibit E-S, hereto. 

For 

Additionally, on or before December 31, 1984, I knew 

the values for the compound Mevastatin (Compactin) 

which was a known HMG-CoA reductase inhibitor for 

administration to a patient to treat hypercholesterolemia 

or atherosclerosis. These values were obtained from data 

generated by Dr. Scallen in the same assays as used to 

test the guinoline compounds of my invention. (See 

Exhibit E-5 hereto). 

Also, on or before December 31, 1984, I was knew the 

values for Sandoz compound 62-320/Na (fluvastatin 

sodium) (see Exhibit E-5), which I knew to be very active 

in vivo.. 

IC 50 
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Further, on or prior to December 31, 1984, I further 

knew that there was typically a high correlation between 

in vitro activity and in vivo activity of Sandoz compounds 

which had been tested. 

Based on my knowledge and experience, it was my 

judgment since on or prior to December 31, 1984, that 

Wattanasin compound 63-366 would have activity when 

administered in vivo to a patient for the treatment of 

hypercholesteremia or atherosclerosis, and would have 

activity when administered to a human patient in in a 

dosage amount recited in my specification at page 35. 

It was also my judgment upon receiving the IC50 

data for each of compounds 63-548, 63-549, 64-933, 

64-934/Na, 63-935, and 64-936/Na (0.53), that the 

quinoline compounds of my invention would have . activity 

as an HMG-CoA reductase inhibitor when administered to a 

patient, and when administered to a human patient within 

the dosage amounts taught in my application. 
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CONTINUING EXPERIMENTAL ACTIVITY UNDER MT SUPERVISION 

PRIOR TO AND AFTER AUGUST 20, 1987 
IV, 

(1) Compounds 53.-548 and 53-549 

Prior to August 20, 1987, I synthesized compounds 

' 63-548 and 63-549 of the invention. 

EXHIBIT B-2 

Exhibit B-2 comprises true copies of my Laboratory 

Notebook #1127, pages 5, 9, and 11 along with copies of 

spectra corresponding* to the intermediate and final 

products. These pages show the synthesis of compounds 

63-548 and 63-549.. 63-548 is a racemic mixture, with at 

least 95%..being the 3R,5S isomer. Similarly, 63-549 is 

also a'racemic mixture with at least 95% being the 4R,6S 

isomer. Tfajs structures of these compounds are as follows: 

£>3548 635H9 

\vJ 

-v/ 

-••3 
<7'' J K Rfl / 
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Notebook #1127, page 5 contains my signature and ,the 

date of May 2, 1985 in my handwriting, 

documents the following reaction which I perfonned. 

This page 

O o 
o P(0Et)3 It 

Cl P(OEt)2 o o » o o 
N" 

(1079-296-35) (1127-5-23) 

The compound on the left was synthesized by ine and 

given the designation 1079-296-35. A mixture of 

1079-296-35 -(150 mg) and triethyl phosphite (0.3 ml) in 

toluene (2 ml) was.heated at reflux for approximately 2 

hrs. TLC indicated no reaction had occurred. An 

additional 0.5 ml of triethyl phosphite was added. The 

reaction was heated at 100oC for 20 hrs. TLC showed a 

complete reaction. Concentration ,by distillation at 

reduOed pressure gave 160 mg of an oil which solidified on 

standing to an almost colorless solid, designated 

1127-5-23. Melting point* was 105-107° C. NMR and IR 

spectra were performed on 1127-5-23 and the results follow 

Laboratory Notebook #1127, page 5. The spectra were 

judged by me to be consistent with the desired product. 
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Notebook #1127, page 9 contains my signature and the 

date of . May 6, 1985 in my handwriting. This page 

documents the following reaction which I performed: 

o 
1) LDA 

0 
-60°, 10 min 

P(OEt)2 ojo 7 
• OEt 2) OCH 

CB3 

(1127-5-23) 
vw 
RO RO 0 

-60oC/ 30 min 

o 
RO OR 

CH2C02Et O o 
N 

(1127-9-33) (t^butyl-diphenylsilyl) 
R = —SiPh2 

To a solution of 150 mg (0.0003778 mol) of 1127-5-23 

in 3 ml THF (tetrahydrofuran) at -550C was added 0.27 ml 

(1.2 equivalents) of 1.7 M LDA (lithium diisopropyl amide) 

in cyclohexanes. The resulting dark orange solution was 

then stirred at -550C to -600C for 10 minutes,, from 9:50 

A.M. to 10:00 A.M. 

OR OR 
PEt . The aldehyde having the structure 

oac 

o 

-h 
where R= -SiPh2 

is termed the "Prasad aldehydereferring to another 

at Sandoz, Dr. Prasad Kapa, who made this chemist 

molecule. 
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A solution containing 293 mg (0.0004534 mol) of.the 

aldehyde and 2 ml THF is added to the above dark orange 

solution. A TLC performed after 20 minutes indicated that 

there was mainly one product formed. After 30 minutes, 

quenched at -SO^C with 0.5 ml acetic 

Then, dilute HCl and I^O were added, the solution 

was extracted with EtOAc, and evaporated to yield 500 mg 

of a yellow oil, designated 1127-9-30• A preparative TLC 

(1:1 ether/petroleum ether) gave 100 mg of a yellow oil 

designated 1127-9-33. A NMR was performed on 1127-9-33 

and the results follow Laboratory Notebook #127, page 9. 

The spectrum was judged to be consistent with the desired 

product. 

the reaction was 

acid. 

Notebook #1127, page 11 contains my signature and the 

date of Mav 7. 1985 in my handwriting. This page 

documents the following reaction which I performed: 

XsT OSiFL OSiR, 

* 
OEt Q O 

H 

tsT • Ph OB OH 0 
SiR3 = -Si—L 

OEt O O • Ph 
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A mixture of 90 mg (0.0001012 mol) 1127-9-33, 0.61 ml 

(0.000607 mol) 1M Bu^NF (tetra-n-butylammcSniuin fluoride) 

in THF, 0.03 ml (0.0005 mol) HOAc, and 2 ml THF was 

stirred at room temperature. This began at 9:00 A.M. and 

a TLC was performed the next morning at 9:00, which 

indicated that the reaction was not complete. Additional 

0.6 ml in Bu^NF and 0.02 ml of HOAc were added. A second 

TLC run five days later at 8:30 A.M. indicated that there 

was a mixture of starting materials and product. The 

solution was heated at 9:00 A.M. to 50()C to 600C. A TLC 

at 11:00 A.M. still showed a mixture of spots, 

reaction was stopped at 5:30 P.M. The reaction product 

was concentrated and the crude oil was purified by a 

preparative TLC (using ether/HOAc). Two products were 

obtained; 

1127-11-34 and (b) 10 mg of an oil designated 1127-11-37. 

IR and NMR spectra were performed on both of 1127-11-34 

and 1127-11-37. The spectra follow Laboratory Notebook 

The spectra were judged by me to be 

The 

(a) 10 mg of a colorless oil designated 

#1127, page 11. 

consistent with the desired products. 

Compound 1127-11-34- was subsequently renumbered 

'63-548 and Compound 1127-11-37 was subsequently renumbered 

63-549? the renumbering of both compounds occurred on or 

before March 20, 1985. 

52 

Sawai Ex 1005 
Page 2540 of 4322



33 

Sompong Wattanasin • 
Rule 672 Declaration 
Page - 33 

On. or prior to May 17, 1985, I sent compounds 63-548 
and 63-549 to Dr. Scallen for testing in his in vitro 
microsomal assay for HMG-CoA reductase inhibition 
activity. Both compounds were shown by Drs. Scallen and 
Damon to possess inhibitory activity. Having reviewed 
Exhibit E-5 hereto, my best recollection is that I learned 
of the activity of compounds 63-548 and 63-548 from Dr. 
Damon on or before June 30, 1985. 

Based on the in vitro data, it was also my judgment 
on or before June 30, 1985 that it would be likely that 
the quinoline compounds of my invention would have 
activity in vivo as an HMG-CoA reductase inhibitor, and 
therefore would have activity when administered to a 
patient to treat atherosclerosis and other conditions 
resulting from excessive cholesterol biosynthesis. 

of Compounds 64-933, 64-934/Na, 64-935 (2) Synthesis 
and 64-936/Na: 

Compounds 64-933 and 64-934/Na were synthesized under 
my direction by Rajeshvari Patel prior to August 20, 1987. 
These compounds have the following structures: 

essas 64934 

V 

T M* 
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61935 
64936 

8A? /, 
«• 

l! 

EXHIBIT F-l 

F~1 comprises pages 130, 137, 145, 153, 158, 
176 and 179 of Laboratory Notebook #1206 of 

Each of these pages 

Exhibit 
166, 172/ 175, 
Rajeshvari 
bear my true signature as a witness. 

Fatel. (except page 179) 

I witnessed the work performed by Rajeshvari Patel on 
I read and understood the 

i j  

the pages which I signed, 
above-numbered laboratory pages which I signed. 

i j  

Exhibit F-l indicates that the synthesis of compounds 
64-933 and 64-934/Na was commenced on or before June 1, 
1987 and was completed on or before August 5, 1987. This 
is consistent with my general recollection. 

I have also reviewed pages. 190 and 201' of notebook 
#1206, which also comprise Exhibit F-l, and Exhibit L-l, 
hereto. 
64-936/Na. 
the 

These show the synthesis of compounds 64-935 and 
These pages indicate that the final steps of 

synthesis commenced on or prior to August 10, 1987, 
and it was completed by September 1, 1987. Although I did 
not perform the work performed on these pages, this time 
period is consistent with my general recollection as the 
laboratory supervisor of Rajeshvari Patel. 
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;ij 
lj 
|: 

j: 

' l Testing of Compounds 64-933> 64-934/Na, 
64-935 and 64-936/Na 

•j  

I learned the results of testing of compounds 64-933r 
64-935 and 64-936/Na in an in vitro asssay for 64-934/Na, 

HMG-CoA reductase activity." 
:| 

Compounds 64-933, 64-934/Na, 64-935, and 64-936/Na 
were sent to Dr. Scallen for testing in his in vitro 
microsomal assay for HMG-CoA reductase inhibition 
activity. They were shown by Dr. Scallen to possess 
inhibitory activity. 

Having reviewed Exhibit E-5 hereto, my best 
recollection is that Dr. Damon of Sandoz informed me of 
this activity either orally or by sending me a copy of 
the computer printout included in Exhibit E-5 on or before 
October 31, 1987. 
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Based on the in vitro data, it was my judgment on or 
before October 31, 1987 that it was likely that the 
quinoline compounds of my invention would have activity in 
vivo as HMG-CoA reductase inhibitors, and therefore would • 
have activity when administered to a patient to treat 
atherosclerosis and other conditions resulting from 
Excessive cholesterol biosynthesis, and would have 
activity when administered to a human patient under the 
dosage conditions recited in my patent application. 

I have also reviewed Exhibit K-l hereto, which 
co'ntains rat cholesterol biosynthesis data for compounds 
64-933, 64-935 and 64-936/Na which were tested by Robert 
Engstrom. I believe I learned of this data on or- before 
December 9, 1987. This data indicate -that the quinoline 
compounds of my invention would have activity as an 
HMG-CoA reductase inhibitor, when administered to a 
patient for treatment of hypercholesteremia or 
atherosclerosis. 
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PROCEDURES FOR OBTAINING SPECTRA AND 
MICROANALYSES AND MAINTENANCE OF RESULTS 

Vs 

All IR and NMR spectra as well as microanalyses are 
performed by the Sandoz Physical Organic Chemistry 
Department. The Department has developed procedures to 
follow when submitting samples of materials which are to 
be analyzed. These procedures, described below, were in 
place prior to and after August 20, 1987, including the 
time periods referred to herein, and these are the 
procedures which I followed when I submitted samples of 
compounds which I made for analysis. For details 
concerning procedures of the Physical Organic Chemistry 
Department, reference is made to the work of Dr. Sandor 
Bare2a of Sandoz. 

:• 

Approximately 1 to 20 mg of the sample was placed in 
a vial and the vial was labeled with the three-part 
numerical designation used .in the notebooks. A Request 
Sheet was filled out in duplicate by me or under my 
supervision, on which it was indicated, among other 
things, the type of analyses I wished to have performed, 
and the sample number of the vial. 

Exhibit C-l comprises a copy of a blank Request 
Sheet. 

Upon receipt of the form and sample, the Physical 
Organic Chemistry Department notes the date of receipt on 
the form, and assigns its own number to each spectrum run. 
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procedure was followed prior to and after August 20, This 
1987 for each of compounds 64-366, 63-548, 63-549, 64-933, 
64-934/Na, 64-935 and 64-936/Na. 

Exhibit C-2 comprises true copies of the Sandoz 
Physical Organic Chemistry Department's Request Sheets for 
spectra and/or microanalysis before and after the sheets 
were . received and the compounds were assigned a spectrum 

(For the compounds synthesized in Exhibits B-l 
B-2, I was the Requestor, 

synthesized in Exhibits F-l and L-l, M. Patel is listed as 
the Requestor.) 

number, 
and For the compounds 

Exhibits B-l and B-2 contain copies of the spectra 
for the compounds of the invention which I received from 
the Physical Organic Chemistry Department. 

VI. PROCEDURE FOR ASSIGNING COMPANY NUMBERS TO 
COMPOUNDS 

When an end product has been made, an official 
• company number is assigned to the compound and information 
concerning the compound is entered into the company's 
computerized database. There is an established procedure 
in effect for this, both prior to and after August 20, 
1987, including the time periods referred to herein, which 
I followed. 
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I filled out a "Chemical Information" form for each 
end product which included such information as the 
chemical structure, molecular weight, empirical formula, 
and' synthesis procedure as well as the three part number 
used in the notebook. 

D-l comprises a blank "Chemical Information" Exhibit 
form. 

This form is sent to the Drug Room, which is part of 
the Sandoz Physical Organic Chemistry Department. Upon 
receipt of this form, the Drug Room personnel assign the 
compound a number. 

Exhibit P-2 comprises copies of forms submitted by me 
or under my supervision to the Drug Room for the compounds 

I note that the page for compounds 
63-548 and 63-549 bears a date of May 15, 1985 in my 
handwriting. 

of the invention. 

Exhibit D-3 comprises a copy of the information 
which is assembled by the Drug Room personnel and made 
accessible on the computer database. The "SAH" number is 

The large type number in official compound number. the 
the second box in the left column is the internal registry 

The three-part number in the third box in the 
left column is the notebook, page, and line number. The 
two-part number in the fourth box in the left column is 
the number of the patent disclosure which covers the 
compound. 

number. 
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VI. PROCEDURES FOR DETERMINING BIOLOGICAL 
. ACTIVITY 

Sandoz has an established procedure for determining . 
whether end products possess biological activity of 
interest, e«q. HMG-CoA reductase inhibitor activity which 
would indicate that they inhibit the biosynthesis of 
cholesterol and are useful in the treatment of 
atherosclerosis and other related diseases in a patient. 

These procedures were in place prior to and after 
August 20/ 1987, including the time periods referred to 
herein, and these were the procedures which were followed 
in determining whether the compounds I invented had such 
activity. 

After the official company number has been assigned 
to an end product, the compound is t.ested for biological 

The Physical .Organic Chemistry Department 
the sample of the compounds for biological 

testing. Some tests are performed in-house? others are 
performed outside the company. The in vitro testing of my 
•compounds was done by a person who is not employed by 
Sandoz, Professor Terence Scallen, Department of 
Biochemistry, School of Medicine, University of New 
Mexico, Albuquerque, New Mexico 87131. 

activity, 
submits 

Dr. Scallen reported his results to Dr. Robert E. 
Damon at Sandoz. Upon receipt of the reports, Dr. Damon 
would draw the chemical structure of each test compound on 
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the report, and calculate the value of each test 
compound and would write this on the report. Dr. Damon 
then sent copies of these reports to researchers involved 
in the project. 

Exhibit E-5 comprises true copies of Dr. Scallen's 
reports which I received, with what I believe to be Dr. 

values,, for handwritten structures and IC Damon' s 50 
compounds 63-366, 63-548, 63-549, 64-933, 64-934/Na, 
64-935 and 64-936/Na. 

The undersigned declares further that all statements 
made herein of my own knowledge are true and that all 
statements made on information and belief are believed to 
be true; and further that these statements were made with 
the knowledge that willful false statements and the like 
so made are punishable by fine or both, under Section 1001 
of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of 
this application or any patent issuing thereon. 

I hereby subscribe my name to the foregoing 
DECLARATION this day of Novemberr 1992. 

f 
DO 

SOMPONG WATTANASIN, Ph.D 
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Case No. 600-7101/CONT/INT.(1) 
Patent 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

WATTAHASIN 
Interference Nos. 102,648, 102,975 
Examiner-in-Chief: M. Sofocleous 

v. 
FUJIKAWA et al. 

SUPPLEMENTAL DECLARATION OF SOMPONG WATTAHASIN, PH.D. 
PURSUANT TO 37 CFR l.r672 

I, Sompong Wat tanas in, do hereby declare as follows: 

1. All of the below-indicated activities took place in the 
United States. 

BACKGROUND 

2. Since about 198X ,  Sandoz Research Institute (SRI) has 
been engaged in a concerted research effort to develop compounds 
having utility as HMG-CoA reductase inhibitors for treatment of 
hypercholesterolemia. 

3. Much of this research has focused on compounds which 
comprise heterocyclic analogs of mevalonolactone and the open 
chain derivatives thereof. 

For example, since 1981 SRI has prepared indenyl, 
indolyl, indolizinyl, imidazolyl, pyrazolopyridinyl, pyrrole, as 
well as guinolinyl, and other analogs of mevalonolactone and 
derivatives thereof. 

4. 

5. The Sandoz research effort culminated in 1992 in the 
completion of an NDA filing on fluvastatin, i.e. (E)-(+)-7-[3-
(4-f luorophenyl) -1- (1-methylethyl) -lH-indol-2- yl ]-3,5-dihydroxy-
6-heptenoic acid, sodium salt, which compound is a member of a 
family of indole analogs of mevalonolactone and the open chain 

analogs thereof. 
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6. My laboratory was only one of six laboratories devoted 

virtually exclusively to the synthesis of HMG-CoA reductase 

inhibitors. By way of illustration of the large number of HMG-CoA 

compounds being synthesized at Sandoz, I note that during the 

period of July 1985 to July 1987, my laboratory alone prepared 60 

such compounds. This is evidence of Sandoz' high level of 

interest in the project and intention since 1981, and including 

the period of July 1985 to July 1987, to pursue its basic research 

project in the HMG-CoA reductase area-and'the inventive concept 

behind it. 

SANDOZ QUINOLINE COMPOUNDS 

7. In late March of 1987, I submitted Patent Disclosure 

299/84 direct to quinoline analogs of HMG-CoA reductase inhibitors 

(Exhibit A-3 hereto) to the Sandoz Patent and Trademark 

Department.' 

8. I understand that between April and November of 1987, 

this disclosure was presented for rating on four occasions at the 

regular Sandoz patent committee meetings. On each of these 

occasions, PD 299/84 was rated either "B" or "X", indicating that 

further information was needed in order to file a patent 

application thereon (Exhibits M-l - M-4 hereto). 

9. In the period between July and December 1987, additional 

compounds of the invention were synthesized under my direction, 

and they were tested for activity in vitro and in vivo as HMG-CoA 

reductase inhibitors. 
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(The synthesis and testing of these compounds are further 

described in my Declaration of November 13, 1992; the Declaration 

and Supplemental Declaration of Rajeshvari Patel dated November 13 

and"16, 1992; the Declaration of Dr. Terence Scallen dated 

November 13, 1992; and the Declarations of Robert G. Engstrom and 

Rodney Slaughter dated November 13, 1992.) 

I learned shortly after the January 1988 

Committee Meeting that my Patent Disclosure 299/84 was rated for 

filing. 

10. Patent 

On or about February 29 

information to Melvyn M. Kassenoff of the Patent Department 

relating to PD 299/84. 

1988# I sent certain 11. 2. 

Exhibit O hereto comprises a true copy of the following 

material which I sent to the Patent Department: 

(1) . a "post-it" stating "sent to M. Kassenoff. 2/29/88" which 

is in my handwriting' 

(2) 4 pages comprising handwritten reaction schemes and notes 

bearing my name and a date in my handwriting of February 29 

on the first page (see also Exhibit P-l)? 

1988 

12. Additional material which I sent to the Patent 

Department comprises the following: 

Exhibit P-2: 7 pages of computer printouts of 

compounds containing my handwritten notations of the 

pages on which they were prepared and relevant 

properties; and 

specific 

Notebook 

physical 
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137, 9 laboratory notebook pages numbered 130, 

145, 153, 158, 166, 172, 175 and 176, 

Exhibit P-3s 

13. on November lf 1988, I printed out the Sandoz database 

containing the structures of the quinoline compounds of PD 299/84. 

I subsequently consulted with Robert G. Enstrom about the IĈ Q and 

ED50 values.for these compounds, which I wrote on the printout. I 

sent this printout to the Patent Department. Since the cover page 

is dated January 4, 1989 in my handwriting, I would have mailed it 

on or about that date. 

Exhibit Y-2 comprises a true copy of the printout bearing 

handwritten notations. 

my 

14. On or before November 8/ 1988, I sent to Mrs. Joanne M. 

Giesser of the Patent Department a handwritten memorandum 

outlining a synthesis of the quinoline compounds of my invention 

according to the procedure identified as "Route I" in my patent 

disclosure. 

Exhibit 0-2 comprises a true copy of this memorandum, 

front, page bears my initials and the date of November 7, 1988 in 

my handwriting. 

The 

15. I received a memorandum dated December 14, 1988 from Mrs. 

Giesser enclosing a first draft of the patent application on PD 

299/84. 

Exhibit W comprises a true copy of the memorandum I received. 
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16. I made handwritten corrections on pages of the draft 

application and returned them to the Patent Department on or about 

December 22, 1988* 

Exhibit X comprises a true copy of these pages bearing my 

corrections and my handwritten date of December 22, 1988. 

17. On or about January 4, 1989/ 1 returned to Mrs. Giesser 

a handwritten memorandum and other material in connection with the 

patent application draft for case 600-7101. 

Exhibit T hereto comprises a true copy of this material, 

i.e.: 

Y-l: 6 pages of handwritten notes on the first draft and a 

handwritten synthesis step; 

Y-2: the computer printout I received from Biology, which I 

dated January 4, 1989. 
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The undersigned declares further that all statements made 

herein of my own knowledge are true- and that all statements made 

on information and belief are believed to be true; and further 

that these statements were made with the knowledge that willful 

false statements and the like so made are punishable by fine or 

imprisonment, or both, under Section 1001 of Title 18 of the 

United States Code and that such willful false statements may 

jeopardize the validity of this application or any patent issuing 

thereon. 

I hereby subscribe my name to the foregoing Declaration this 

day of February, 1993. 

<s. t. *-> 

Sompong Wattanasin, Ph.D. 
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DEPOSITION.OF: 
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11 
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RICHARD E. VILA, ESQ., 
-and-

DIANE E. FURMAN, ESQ., 
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6 

SOMPONG WATTANASIN 
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9 

10 
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» 

12 
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13 
3 F-4 Patent application 

14 
Request for interference with 
patent under 37 CFR 1.607 

F-5 
7 15 

Supplemental declaration of 
Sompong Wattanasin 
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12 
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22 18 

i 
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Patentably Distinct Subject Matter" 

20 W-2 
37 

21 
37 Pages 164/ 165 and 166 W-3 
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24 
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(Before Gary M. Talpins, a Certified 2 

Shorthand Reporter and Notary Public of the State 3 

of New Jersey, held at the offices of Sandoz 4 

Corporation, Patent and Trademark Affairs 5 

Department, 25 Hanover Road, Florham Park, New 6 

Jersey, on Monday, March 22, 1993, commencing at 7 

11:5$ a.m.) * ̂  

9 

10 

11 DiVito W A T T A N A S I N ,  S 0 M P O N G 11 

Trail, Hopatcong, New Jersey, Sworn. 12 

13 

MR. VILA: Dr. Wattanasin, speak up so 14 

everyone here can hear you. 15 

16 

CROSS EXAMINATION BY MR. KELBER: 17 

Doctor, I'm going to hand you a Q -18 

multi-paged document which you can feel free to 19 

disassemble as necessary. 20 

I would ask the reporter MR. KELBER: 21 

I believe. first to mark it as Exhibit F-4, 22 

(Whereupon the document was received 23 

and marked F-4 for identification.) 24 

If you would take a moment to review Q. 25 

i 
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the document. 2 

Dr. Wattanasin, do you recognize the 3 Q-

document tha't has been identified as Exhibit F-4? 4 

That's something that I have to check A. 5 

because I don't think I remember all of the numbers 6 

and so on. 7 

Do you recall seeing a document like Q. 8 

this? 9 

Oh, yes, definitely, yes. A. 10 

And can you identify it for me? 11 Q. 

MS. FURMAN: By subjfect matter. 12 

13 Q. Dr. Wattanasin, is this a patent 

application prepared by Sandoz? 14 

15 A. Yes. 

And to your recollection, does it name 16 Q. 

you as an inventor? 17 

18 A. Yes. 

Would you turn to page 54 of F-4. 19 Q. 

A. Okay. 20 

Do you see the rather lengthy written 21 Q. 

pass.age numbered one there? It continues on to the 22 

next page of the document. 23 

24 A. Yes . 

And do you see that that passage, which Q. 25 
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begins with the number one, describes a certain 

genus of compounds? 

Yes. 

cross 

2 

3 

A. 4 

Doctor, when did you first learn that. Q. 5 

another company had filed for United States patent 6 

protection on compounds similar to those set forth 7 

in the passage numbered one? 8 

From my recollection, I think X saw a 9 A. 

patent maybe at the end of '88 from X think 

Warner-Lambert. 

10 

11 

Did you receive an initial draft of the 12 Q. 

document that's been identified as F-4 prior to its 13 
yr 

completion in the form it's been presented to you? •s 

14 

I believe so. 15 A. 

Do you recall if you became aware of Q. 16 

the patent,. I believe you identified it as 17 

Warner-Lambert patent before you received that 18 

draft copy of the application? 19 

I don't think so. A • 20 

Do you recall who first brought the Q. 21 

Warner-Lambert patent to your attention? 22 

I think my supervisor, I believe so. 23 A. 

it's a routine because we have review, you know. 24 

process in the department that we review the patent 25 
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applications not only from Warner-Lambert, from 2 

other companies that work on HMG-CoA reductase 3 

inhibitor at that time. 4 

Do you know whose responsibility it was Q. 5 

to secure those patents of other companies? 6 

As I say, it's routine practice in our A. 7 

department to circulate abstracts. 8 

Did you draw the existence of the Q. 9 

Warner-Lambert patent, did you draw the attention 10 

of anybody in the Patent Department at Sandoz to 11 

the fact that the Warner-Lambert patent had issued? 12 

I may or may not have called someone in 13 A • 

the Patent Department saying that okay, this is the 14 

patent from Warner-Lambert similar to our case. 

From a scientific point, 1 really have no interest 

15 

16 

in the Warner-Lambert patent. 17 

Do you have any recollection as to what Q • 18 

attorney in the Patent Department of Sandoz 19 

prepared .2 0 

At that time, maybe Jody Giesser, I A. 21 

believe, Jody Giesser. 22 

Do you recall at all discussing the 

Warner-Lambert patent with her? 

I believe probably just mentioned that 

Q. 2 3 

24 

A. 25 
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this is the patent from Warner-Lambert/ that's 2 

all. 3 

Doctor, I'm going to hand you an Q. 

exhibit that I would like identified as F-5. It' s 5 

.paper number two from the file, the request for 6 

declaration of interference. 7 

(Whereupon the document was received 8 

and marked F-5 for identification.) 9 

If you would take just a minute to look 10 Q. 

at that, doctor. 11 

Pardon me, can we go off the MR. VILA: 12 

record. 13 

(Whereupon a discussion took place off 14 

the record.) 15 

Doctor, I obtained the document that's 16 Q. 

been identified as F-5 from the records of the 17 
11 United States Patent and Trademark Office in an 18 

• i  application 318773, which identifies you as an 

inventor, and my question to you is do you recall 

seeing F-5 prior to this day? 

I don't think so. 

19 

20 

21 

A. 22 

You never saw it prior to today, to the 23 Q. 

best of your recollection? 24 

Yes. A. 25 
I 

i 
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Do you recall, doctor, at any time 2 Q. 

discussing the need to bring the Warner-Lambert 3 

patent to the attention of the United States Patent 

and Trademark Office in connection with your 5 

6 application? 

Yes, I did discuss it sometime, yes, at 7 . A. 

8 some point. 

Do you recall whether that discussion 5 Q. 

was before or after the application was filed? 10 

Which application? 11 A. 
> 

The original application that is 1.2 Q. 

j 
embodied in Exhibit F-4. 13 

I did not recall. 14 A. 

Could you take a look at page one of 15 Q • 

Do yon see the F-5, doctor, the very first page. 16 

date stamp circle at the very top of the left-hand 17 

9 1 8  corner of that page? 
I • 

I 
u 19 • A. Yes . 
e 

Can you make out the What is that? 20 Q. 

date that's in there, doctor? 21 

March 3, 1989? 22 A. 

Doctor, do you have any knowledge as to 23 Q. 

whether any patent application besides the 24 

.application involved in this interference naming 25 

75 

Sawai Ex 1005 
Page 2563 of 4322



9 

1 Wattanasin - cross 

you as an inventor has ever been involved in an 2 

3 interference in the United States Patent and 

4 Trademark Office? 

5 A. Yes . 

Would that other application and othejr 6 Q. 

interference have occurred prior to the 7 

interference that you are testifying in today? 8 

I didn't quite understand. 9 Excuse me? A. 

Off the record. 10 MS. FURMAN: 

(Whereupon a discussion took place off 11 

12 the record.) 

Doctor, has any application for patent 

been filed by Sandoz Corporation naming you as an 

inventor other than the application involved in 

13 Q. 

14 

15 * 

i today's interference of 16 > 

17 Yes . A. 

Any of those other applications filed 

naming you as an inventor by Sandoz, of those • 

aplications, to the best of your knowledge, has any 

been involved in an interference before the United 

18 Q. 

5 19 J 

20 

21 

States Patent and Trademark Office? 22 

No, I don't think so. " 

Do you have any recollection of 

discussing with Ms. Giesser the need for an 

23 A. 

24 Q. 

25 
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interference in connection with the application 2 

involved in today's proceeding prior to. its actual 3 

filing? 4 

Maybe. I cannot say for sure. Maybe, 5 A. 

y e s ,  because 6 yes. 

It's the only interference you have 7 Q. 

Is that correct? ever been involved in. 8 

9 A. Yes . 

Are you familiar with the nature of an 10 Q. 

interference, what an interference is? 11 

I'm not fully familiar with the legal A. 12 

i 13 process. 

Did you ever discuss with Ms. Giesser Q* 14 

I the need to establish a date of invention prior to 15 
3 the Warner-Lambert patent filing date? 16 
i 

Yes, I think so. A. 17 
3 

I Do you recall whether that discussion Q. 18 9 
0 

§ 
it 

was prior to March 3, 1989? 19 
r e- That I don't recall. A. 20 

Would you flip back to page 54 of F-4, Q. 21 

Do you see the third text line, the second doctor. 22 

line after the initial formula on that page, where 

it says_, "C3_7cycloalkyl or"? 

line? 

23 

Do you see that 24 

25 
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C3 2 A. 

I'm sorry, counting from the Arabic 3 Q -

the third line of text. numeral one on page 54, 4 

Okay. 

Do you see the recitation 

Yes . 

5 

6 Q. 

7 A . 

Do you recall having an understanding 8 Q. 

of what you meant by at the time this 

application was originally filed? 

9 

1 0  s 
5 

I believe so, yes. 11 A. 
p 

w What was that understanding, doctor? 12 Q. S 

What understanding, can be anything, 

anything that contains cyclics, having, carbon 3 to 

13 A. 

14 

o carbon 7 in it. 15 s. 
& 
N That would be five compounds, actually, 16 Q. 

wouldn't it, doctor, independent of substitutions. 17 Q. 

E tr 
o 18 that would be five? 
£ 
s 
8 19 A. Yes . 
Ui 
X 

Can you name those compounds for me. 20 Q. 

what five.basic compounds are encompassed by that 21 

22 group C^ to C7 cycloalkyl? 

23 A. The name? 

24 The name of the compound. Q. 

25 It should be cyclopropane, cyclobutane. A. 
{ 
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cyclopentane, cyclohexane and cycloheptane. 

3 Thank ybu, doctor. Q. Do you have any 

4 knowledge as to the level of skill that an initial, 

5 an entry category researcher would have in the 

6 field of HMG-CoA reductase, what kind. in general. 

of educational level would be required of such a 7 

8 researcher? By that I mean go ahead. 

9 I would say it depends on -- I would A. 
0 

xo say at least a Bachelor's degree. s 
(C 
o 
u. s ii In chemistry? Q. 

12 In chemistry, yes. c A. ur 

5 
13 Would such an individual understand Q. 

' 14 in your opinion, that C3-C7cycloalkyl that C 3' 
e included those five basic compounds? 15 

16 A. Yes . 

Thank you, doctor'. Doctor, I'm going 17 Q. D s 
O sorry, a paper that I 18 to hand you a declaration £ 
5 

would like identified as F-6 and ask you to review 19 u 
HI 

5 
This one is of record in volume four. . 20 that: 

(Whereupon the document was received 21 

and marked F-6 for identification.) 22 

What record page number is 23 MR. VILA: 

24 that? 

MS. FURMAN: Which .is it? 25 
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13 

Wattanasin X cross 

Here is my copy. 2 MR. KELBER: 

MS. FURMAN: His declaration. 3 

I prefer we not identify MR. KELBER: 4 

what the document is until the witness has a chance 5 

to identify it. 6 

MS. FURMAN: Fine. 7 

Doctor, do you recognize this document 8 Q. 

that's been marked F-6? 9 

a 
10 Yes . A. 

Can you recall the first circumstances £ 

3 
. 11 Q. 

9 
under which you saw this document? 12 £ 

U 

§ 
This is the application that had been 13 A. 

14 filed * 

9 In fact, this document was prepared in 15 Q. s 
BO 
o 

connection with this interference, wasn'.t it, 16 
* 
s 

doctor? 17 

0 18 Yes . A. 
& 

I should say interferences.. By 19 Q • 
U) 

E 
interference, I mean Interference 102,648 and 20 

102,975. 21 

2 2 Right. A. 

23 Doctor, how many applications, if you Q. 

24 know, have been filed by Sandoz naming you as an 

25 inventor or co-inventor directed to the field of 
I 
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14 

1 Wattanasin cross 

HMG-CoA reductase? 2 

At least three including the quinoline 3 A. 

4 case. 

Let me turn your attention, doctor, to 5 Q-

Why did paragraph seven, page two of Exhibit F-6. 6 

you submit patent disclosure 299/84 in late March 7 

Of 1987? 8 

Because I believe that at that time, we 9 A. 

felt that we should be able to complete most of the 10 

key compounds involved in the quinoline cases. 11 

I'm sorry, doctor, I didn't catch your 12 Q. 

You thought that you could full response. 13 

At that time, we felt that we should be A. 14 

able to finish making most of the key compounds 15 

! involved in this case. 16 
\ 

In general, why do you file a patent Q. 17 

disclosure, submit a patent disclosure to the 18 
D 
C 

Patent Department? What criteria do you use to 8 19 
UJ 
x 
K determine when to file a patent disclosure? 20 

When we feel that we have a class of A. 21 

compound that we can use 22 

I'm sorry, if you could continue the Q. 23 

answer. When you feel you have a class of 24 

compounds that can be used? 25 
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15 

1 Wattanasin cross 

For this particular objective in our 2 • A. 

department to find inhibitor of HMG-CoA reductase. 2 

Does that represent a determination by 4 Q. 

you that these compounds are new? 5 

6 A. Yes. 

Does it represent a determination to 7 Q. 

you that these compounds may be valuable to the 8 

corporation? 9 

a 
Y e s ,  that's right. 10 A. z c o 

1L 
Did any event subsequent to March of 11 1 Q. 

(0 
1987 indicate to you that your decision that the 12 c 

S 
compounds identified in 299/84 were not either new 13 

or valuable to Sandoz Corporation? 14 

o I don't think so. 15 s 
n Let me turn your direction to paragraph 

eight, doctor. Do you know why during the period 

April through November of 1987/ the Sandoz 

disclosures were -rated, let's take the rating "B" 

16 Q. 

17 
o o 
0 18 > a c 
o 19 o 

f 
not the Sandoz disclosure, your 20 first 

disclosure, PD 299/84, was rated "B" by the Patent 21 

22 Committee? 

I'm not in the Patent Committee but I 23 A. 

understand it bears on the factor that further 24 

25 information on this case would be needed before the 
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16 

Wattanasin 1 cross 
i 

L application can be filed so more work needs to be 2 

done, I think that's the bottom line. 

Did you receive notification that the 4 Q. 

disclosure had been rated "B"? 5 

This is by oral, by verbally. 6 A. 

But you did receive that notification? 7 . Q. 

8 Yes . A. 

What type of extra work heeded to be Q. 9 

* 
10 done? i o 

Basically/ we have to complete the A. 11 

whole set of compounds that need to be prepared. 12 

And why was that/ doctor, why did you 13 Q. 

have to complete the whole set? 14 

I think the objective of. making. 15 A. I e 
n 
N working on any class of compound is to insure that 16 
» 

In this we come up with an optimum structure, 

particular case, we just making only partially part 

17 

18 

we are not complete the whole set yet. of the set, 19 
E 

Did you expect to find in the set, part 20 Q. 

of the set that had not been completed a 21 

difference, qualitative difference in the compounds 22 

. in terms of their value to Sandoz Corporation? In 23 

other words, you had completed some of the 24 

compounds but not all of the compounds of the set. 25 
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17 

Wattanas in 1 cross 

A. True. 2 

Did you have a personal expectation as 3 Q. 

to the activity you anticipated from the rest of 4 

the compounds? 5 

6 Yes . A. 

And what was that expectation, doctor? Q. 

My expectation is I expect that I may 8 A. 

come up with some compounds that show better 9 

activity. • 10 s 
c 
0 

Did you expect that some of the 11 Q. X 
0 
0 
0 compounds in the set to be completed might have 12 c 

worse activity? 13 

Yes, that can be the case. 14 A. 

$ Did, in fact/ you come up with 15 Q. 
S 
i 

compounds subsequent to March of 1987 that had 16 t 

better activity than the compounds identified in 17 
D Q 
a 

18 o the disclosure? > 

J 19 That's normal. A. Yes . 
11 
P 

20 Did you come up with compounds that Q. 

21 were worse? 

22 Oh/ yes, I come up with a compound A. 

23 worse and compound better. 

24 Let's turn now to the "X" rating. When Q. 

25 you received notification that your disclosure has 
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18 

1 Wattanasin cross 

been rated "X", what does that mean to you. what 

3 does "X" indicate? 

4 I think it indicates the same thing to A. 

5 I'm not the one who made this I mean as I say/ me. 

6 thing but it indicates the same thing, more 

information will be needed to complete, to complete 7 

the whole application process of this case. 8 

Was the information needed in response 9 Q. 

CD 
to an "X" rating different, in your opinion, than 10 s 

EC' 
2 

the information needed for a "B" rating? 11  
o 
K 
(0 

No, I don't think so. 12 A. (C 
Ui 

5 
Do you see the reference in paragraph Q. 13 

nine to additional synthesis and testing between 14 

e July and December of 1987? 15 
! 

hO 

Yes . 16 
S 
i 

Was that additional synthesis and 17 Q • & 
3 
O c 

testing done responsive to the "B" or "X" rating 

that your disclosure received? 

o 18 > 

19 o 
iu 
P 

No . A. 20 

You would have done that, anyway? Q. 21 

I would have done that, anyway, yes. A. 22 

If the disclosure Thank you, doctor. Q .  23 

had been rated "A", would you have continued that 24 

testing that's referred to in paragraph nine? 25 

85 

*  i *  

Sawai Ex 1005 
Page 2573 of 4322



19 

1 Wattanasin cross 

Yes, I believe so. 2 A. 

In the-other Thank you, doctor. 3 Q. 

applications naming you as an inventor completed by 4 

or oh behalf of. Sandoz Corporation, do you have a 5 . 

recollection as to how long it took between the 6 

time you learned that the disclosure had been rated 7 

"A" and the time you received the first draft of 8 

that application? Do you have any idea? 9 

• D 
No, I cannot give you that honestly. 

Can you tell me was it more than six 

10 A. I 

11 Q • 

months? 12 
> i 

. 1  
I would say about six months, yes. 13 A. 

About six months? 14 Q. 

About six months. 15 A. 
f 

i 

Do you know does Sandoz have a written 

policy regarding responding to questions from the 

Patent Department for additional information? 

Ves . 

It does have a written policy? 

Yes, policy as to you have to comply 

with requests from the Patent Department. 

There is such a written policy, you 

16 Q. 

' 17 

o 18 > a c 
0 

19 A. o 
u 
? 

'  2 0  Q. 

21 A. 

22 

23 Q. 

think? 2 4 

I think so, yes. 25 A. 
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20 

Wattanasin 1 cross 

If there is such a policy/ can you send 

us a copy to the extent it's not privileged? 

• Q. 

3 

THE WITNESS: I 4 

That's okay, they will get a chance to 

ask you all about it in not too long a period of 

Q. 

time. 7 

Do you have an appreciation based on 8 

the'experiences of other researchers at Sandoz as 9 

to .the time it takes for the- preparation of a draft 10 

application from the time a disclosure is rated 

Do you have a general idea? 

11  I 
"A"? 12 

13 No, no idea. A. 

Let me turn your attention to paragraph ' 14 Q-

Why did you send 11 on page three of F-6, doctor. 15 

certain information to Melvyn Kassenoff about 16 

February 29 of 1988? 17 
2 

I believe that I was requested by Mr. 18 ' A. 
I 

Kassenoff for subsequent information. 19 

You already knew that your disclosure 20 Q. 

had been rated "A". Is that correct? 21 

22 At that time/ yes. A. 

23 Was it your understanding that the Q. 

24 material you sent to Mr. Kassenoff was required or 

25 requested I'm sorry/ requested for the purposes 

87 

.asiii 
|v|p^ 
s- f t a  .  

*• • 

:? f 

Sawai Ex 1005 
Page 2575 of 4322



VTT 

2 1  

cross 1 Wattanasin 

of preparing that application? 2 

3 Yes . A. 

Did you have occas-ion, do you recall. 4 Q. 

5 to speak with anybody in the Patent Department 

between February 29 of 1988 arid the end of May 1988 6 

regarding the patent application to be prepared on 7 

8 your disclosure? 

Yes, I think so. g A. 

Dp you recall who you spoke with? 10 Q. 

Either Mel Kassenoff or Jody Giesser. 11 A. 

Do you recall the substance of those 12 Q. 
i 
i 

discussions? 13 

Mostly related to specific information 14 A. 

> 

I included in the as far as the compound, you know. 15 

8 
V 

! 

16 patent. 

Did you at any time ask when you might 

expect a patent application to be prepared? 

I don't think so. 

Let me turn your attention to paragraph 

Why did you send 

17 • Q. i. 

s r 
3> 18 

19 A. u 
z 
H 

20 Q. 

12, pages three and four of F-6. 21 

that information to the Patent Department? 22 

Again, I was requested from the Patent 

Department for some information. 

Do you recall when you sent that 

23 A. 

24 

25 Q. 
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22 

Wattanasin 1 cross 

information? 2 

I don't recall when I received the A • 3 

actual copy of the thing I sent to the Patent 

Generally I would know what date I Department. 

sent it on the copy. 6 

Could you repeat your last MS. FURMAN: 

sentence, please. 8 

THE WITNESS: In general, I don't 9 

exactly rezaerober the date that I sent any material • 1 0  

to anyone but in general, before I send something 1 1  

to someone, I would note the page, I would date the 12 

13 page. 

You would date the page. MS. FURMAN: 14 

Let's take them one at a time. I'm Q. 15 

going to hand the reporter a document I would like 16 

I will ask you to review that identified as F-7. 17 

document briefly, doctor. 18 

(Whereupon the document was received 19 
I 

and marked F-7 for identification.) 20 

Doctor, does your review of P~2 enable 

you to determine in any way about when you might 

have sent that material to the Patent Department? 

21 Q. 

22 

23 

I can tell you that this is after 24 A. 

February 29, 1988. 25 
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23 

Wattanasin - cross 1 

Do you know would it have been before Q. 2 

May of 1988? 3 

A. NO. 4 

Did you send it in response to a Q • 5 

request from the Patent Department? 6 

7 A. Yes. 

Do you recall who the request came Q • 

9 from? 

i I think this is from Mel Kassenoff* 10  A. 

Let me hand you a document/ P-3, for 11 Q. 

e 
12 identification as Exhibit F-8. 

(Whereupon the document was received 13 

14 and marked F-8 for identification.) 

e 

5 15 Does F-8 contain documents that were Q. 
i 

16 sent to the Patent Department as described* in 

17 paragraph 12 of your declaration? * 
2 
0 18 Yes, I think so, yes. A. t 
E 
0 

19 Does review of that document enable you Q. u 
u 
5 

20 in any Way to fix the time you sent those documents 

21 to the Patent Department? 

22 A. No . 

23 But you know they were before February Q. 

24 I'm sorry, after February of 1988? of 1988 

25 A. After, yes, definitely, yes. 
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2 4 

Wattanasin cross 

And you know you sent them in response 2 Q. 

to a request by Mr. Kassenoff? 3 

Yes. A. 4 

After submission of those documents. Q. 

but prior to November of 1988, do you recall having 

any, further written or oral communications with the 

attorneys in the Patent Department at Sahdoz 

regarding your disclosure 299/84? 

Yes, I think so, yes. 

6 

7 

8 

9 

10 A. 

Do you have an actual recollection of Q. . 11 

it? 12 

No, I don't have actual recollection. 13 A. 

Do- you have an actual recollection of Q. 14 
i 

anything that might have been said or written at 15 

that time? 16 

Mostly anything that related to the 

draft or something on it, I see something where 

they have seen some question that needs to be 

clarified, I think in general. 

But you did not see a draft until 

17 A. 

18 

19 

20 

Q. 21 

Isn't that correct? November of 1988. 22 

A. Yes . 23 

In fact, you didn't see the draft until 24 Q. 

Is that correct, doctor? December of 1988. 25 
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25 
)] 

Wattanasin - cross 1 

Yes. A, 

Isn't it-correct, doctor, that you Q. 3 

didn't receive the draft declaration until after *4 

you had learned of the existence of a 

Warner-Lambert patent? 6 

MR. VILA: The declaration? 7 

MR. KELBER: I'm sorry. 8 

Isn't it correct, doctor, that you had Q. 

received the draft memorandum of your patent 10 

application after you had learned of the existence 11 

of the Warner-Lambert patent? 12 

Let me check the date again. That may A. 13 

be the case, yes. 14 

Do you recall exchanging in writing any Q. 15 

communications with Ms. Giesser concerning the 16 

Warner-Lambert patent? 

In writing, no, I don't think so. 

Anybody else at the Patent Department, 

did you exchange correspondence concerning the 

.Warner-Lambert patent? 

17 

18 A. 

Q. 19 

- 2 0  

.21 

22 A. No . 

Do you recall publishing the subject 23 Q. 

matter at item one of page 54-55 of your 24 

application, the document that's been marked F-4, 25 
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26 

1 Wattanas in cross 

2 • prior to March of 1989? 

X don't think so. A. 

You had completed the initial set of 4 Q. 

compounds back in March of 1987. Is that correct? 5 

6 Can you repeat that again? A. 

You had completed the initial set of 7 Q. 

compounds to which PD 299/84 and subsequently, your 8 

9 application document F-4, pertained, you had 

completed that initial set of compounds by March of 10 

11 1987. Is that correct? 

12 A. By March, yes. 

And you didn't publish information 13 Q. 

regarding those compounds until after March of 14 

1989. Is that correct? 15 

16 A, Yes . 

Compounds were interesting to you? 

Compounds were interesting to me, of 

17 Q. 

18 A. 
'J 

19 course, yes. 

Do you think the compounds would have 

been interesting to other researchers in the field? 

A. 

20 Q. 

21 

22 Of course. 

Was there any reason for not publishing 23 Q. 

that information until after March of 1989? 24 

There is no particular reason, I don't 25 A. 

93 

Sawai Ex 1005 
Page 2581 of 4322



27 

Wattanasin 1 cross 

think so. 2 

When .did you become aware that Nissan 3 Q. 

Chemical Corporation had filed for U.S. patent 4 

.protection on compounds similar to those identified 5 

at item one of page 54 of your application? 6 

I don't remember the date exactly but 1 

. think it happened after we already, you know, 

talking about a patent application of this case. 

So after the application was filed or 

A. 7 

8 

9 

Q. 10 

before? 11 

X cannot give I don't recall the date. A. 12 

you the definite time. 13 

Do you recall having discussed t-he Q. 14 

existence of the Nissan Chemical Company's request 15 

for patent protection with Ms. Giesser? 16 

Yes . 17 A. 

Subsequent to the' classification of 18 Q • 

your disclosure as "A" in January of 1988/ did you 

at any time express any concern to anyone about' the 

progress made in preparing the application 

corresponding to that disclosure? 

19 

20 

21 

22 

No, I don't think so. 23 A. 

In your experience at Sandoz Q. 24 

Corporation, the period of January of 1988 till 25 
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28 

Wattanasin - cross 1 

March of 1989, is it customary to take that 14 2 

months for preparation of the patent application? 3 

That is unusual.. That is unusual., A. 

During that time period, were any other 5 Q -

applications naming you as an inventor or 

co-inventor filed by Sandoz Corporation, January of 

6 

7 

Do you recall were any '88 through March of 1989? 8 

other applications naming you as an inventor or 

co-inventor filed? 10 

I would say there There are a couple 11 A. 

are two other patents involving HMG-CoA reductase 12 

inhibitor but I don't recall the exact date. 13 

Have those, either of those patent 14 Q. 

applications been issued as a U.S. patent? 15 

Yes . 16 A. 

Do you know the number offhand? Q. 17 

We are in one of four. 18 A. 

MR. KASSENOFF: . Off the record. 19 

(Whereupon a discussion took place off 20 

the record.) 21 

I want to return just to one subject 22 Q. 

and that's the question of the information needed 23 

in response to a "B" or "X" classification by the 24 

Patent Committee. We talked about the need to 25 
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29 

Wattanasin cross 

provide more information in response to a "B" 

classification. What specific type of information 

is necessary? The synthesis of the compounds, is 

2 

3 

4 

that required? 

X think at this time, let me say when 6 A. 

you want to you set up on any. class of compound. 7 

make a few of the compound to find optimum 8 

structure and X think at that point in time, we 9 

know we are not complete the whole set of compound 10 

I think we still need yet and I think until then. 11 

further information. 12 

So synthesis and testing of the 

compound would be required? 

Synthesis and testing of the compound. 

Any of the compounds that are 

identified in the original disclosure, PD 299/84, 

did any of those compounds show the type of 

activity that suggested they might have utility as 

HMG-CoA reductase inhibitors? 

13 Q-

14 

i 15 A. 
I 

16 Q. 8 

17 

18 

19 

20 

Certainly. 21 A. 

Did anything occur between March of 22 Q. 

1987 and March of 1989 that suggested that that 23 

might not be true, they did not have sufficient 24 

activity? 25 
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30 

wattanasin 1 cross 

No, I don't think so. 2 A. 

MR. KELBER: Doctor, I really 3 

appreciate your patience with me in being here this 

morning. I have no more questions at this time. 

THE WITNESS: Thank you. 

MR. VILA; Do you want to take lunch 

4 

5 

6 

7 

break? 8 

Let me ask one question MR. KASSENOFF: 

10 on redirect. 

X have no objection 11 MR. KELBER: 

have discomfort with a witness crossing. 1 2  

We will take that question 13 MR. VILA: 

14 up later. 

MR. KELBER: Okay. 15 

It's a matter of clarifying 16 MR. VILA: 

17 some things. 

My only concern is keeping 18 MR. KELBER: 

If you 19 the good doctor longer than we need to. 

20 have got a lot 

21 He is invited to lunch. MR. VILA: 

22 I kind of hoped you would MR. KELBER: 

23 feed him. 

24 (Whereupon the luncheon recess was 

25 taken.) 
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31 

Wattanas in redirect 1 

REDIRECT EXAMINATION BY MS. FURMAN: 2 

Dr. Wattanasin, referring to your Q. 

testimony concerning the to c7 cycloalkyl 

substituents on the guinoline ring, you testified 

3 

4 

that that would include, among others, cyclopropyl 

and you testified that a person of skill in the art 

would recognize it to include cyclopropyl. Do you 

think that a person of skill in the art would 

regard cyclopropyl as being obvious as that 

structure being obvious in view of isopropyl? 

MR. KELBER: Objection. I don't know 

I don't know how you are using 

6 

7 

8 

9 

10 

11 

12 

that the witness 13 

the term "obvious" but I don't know that the 14 

witness has demonstrated a knowledge under the 103 15 

sense, if you could rephrase it. 

Dr. Wattanasin, do you understand what 

16 

Q. 17 
D 

the term "obvious" means under the patent law or 1 8  o 
0 

can you give me your definition of the term 19 0 
y 

"obvious"? 20 

The obvious, in my term, in the A. 21 

is a kind of, what do you medicinal chemistry term. 22 

kind of group that you like to make to call it, 23 

cover your hypothesis. 24 

Do you think that someone knowing about 25 Q. 
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32 

redirect 1 Wattanasin 

an isopropyl substituted compound, based on that 2 

information alone, would be led to prepare a 3 

cyclopropyl compound? 4 

That's what I mean by obvious because 5 A. 

6 in medicinal chemistry, cyclopropyl would be an 

obvious analogue of cyclopropyl group. If you look 7 

at some of the 0 , 

Excuse me, I didn't understand you. 9 Q. 

Cyclopropyl would what? 10 

Cyclopropyl, cyclopropane group would 11 A. 

be obvious analogue of cyclopropyl group. 12 Do you 

understand the word analogue? 13 

If someone in your lab knew about 14 Q. Yes. 

an isopropyl compound, do you think based on that 15 

information, they would be led to prepare a 16 

cyclopropyl compound? 17 

MR."' KELBER: objection. You are now 

asking his opinion as to what others in the 

laboratory would do. 

18 

19 

20 

Would you be led to prepare a 21 Q. 

cyclopropyl compound? 22 

Yes, definitely. 23 A. 

Why would you be led to prepare a 24 Q. 

cyclopropyl compound? 25 
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33 

Wattanasin redirect 1 

Because of the, this is according to 2 A. 

scientific, basically, when you put the group on 

any structure,•you are looking for two things, two 

things you are looking for, two properties of that 

group, sterically and electronically and in this 

case, cyclopropyl, and cyclopropyl are very 

3 

4 

5 

6 

7 

similar. 8 

I am talking about cyclopropyl versus 

Is cyclopropyl similar in chemistry to 

Q • 9 

isopropyl. 10 

isopropyl sterically? 11 

What I'm saying is sterically and 

electronically, cyclopropyl group would be very 

similar to isopropyl group and not only that, you 

can see from the scheme of the chemistry/ chemistry 

scheme, we have the hardware that can make both 

A. 12 

13 

14 

15 

16 

compounds quite easily. 17 

I would like to put into MS. FURMAN: 1 8  

evidence as W-2 the declarations that were 19 

submitted in this interference of Mr. Kitahara. 20 

I will wait until your 

question but I would object to the extent they 

would go to anything in the nature of direct 

questioning. 

MR, KELBER: 21 

22 

23 

24 

Dr. Wattanasin, do you recognize the Q . 25 
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34 

redirect Wattanasin 

structure on page two of the Kitahara declaration? 2 

Yes, I do. A. 3 

What is that structure? 4 

This is the structure of isoquinoline A. 5 

derivative. 6 

what is the R-5 The R-5 substituent. Q. 7 

substituent? 8 

In this case, R-5 can be cyclopropyl or 9 A. 

isobutyl. 10 

Going to the test on that declaration, 

which compares the activity of cyclopropyl with the 

isopropyl compound, what is your opinion of this 

activity information? 

MR. KELBER: 

11 Q. 

12 

•13 

14 

Before you answer, doctor, 

I'm going to object to that on the grounds that 

this is' in the nature of direct testimony and if 

you had wanted to submit it, it should have been 

submitted together with the remainder of your 

As far as I'm aware, this is our 

15 

16 

17 

18 

19 

direct testimony, 

cross' on direct and you have not requested rebuttal 

20 

21 

response or the opportunity to cross our own 22 

I can't stop you from asking your 23 declarant. 

questions but I do definitely object tb further 24 

questions on this issue. 25 
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35 

redirect Wattanasin 

Can I conference with you 2 MR. VILA: 

outside? 3 

MS. FURMAN: Yes. 4 

(Whereupon a brief recess was taken.) 5 

I will go on to a MS. FURMAN: 6 

different line of questioning. 7 

8 

BY MS. FURMAN: 9 

Dr. Wattanasin, the patent disclosure 

on your guinoline compound is numbered 299/84. 

you know how this number was assigned to your 

patent dis-closure? 

10 Q. 

Do 11 

12 

13 

I think this number was assigned on an A. 14 

Before the end of the annual basis, I believe. 15 l! 

year, one of the secretaries here send, you the 

patent disclosure form for the next year. 

A blank patent disclosure --

16 

17 

18 Q. 

A blank patent disclosure. 19 A. 

With the number appearing at the top? 20 Q. 

Yes. 21 A. 

And that was sent to you when? Q. 22 

Around the end of the year, in 23 A. 

December. 24 

In December of Q. 25 
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36 

.Wattanasin redirect 1 

Of '83. 2 A. 

Of '83. You synthesized at least.one 3 Q • 

Is that correct? compound by the end of 1984. 4 

5 A. Yes« 

Just for clarification/ we MR. KELBER: 6 

are talking about the compounds of the disclosuxe 

or compounds in general or what? 

THE WITNESS: 

8 

The first compound we are 9 

making, one of the first compounds we are making in 10 

this case. 11 

After that compound was synthesized. 12 Q. 

what additional work was done in relation to your 13 

quinoline patent disclosure? After the synthesis 

of 63366, what compounds did you synthesize? 

14 

15 

There are a number of compounds we 16 A. 

At that time, we synthesized during that period, 

were still working on basically all of them. 

17 

All 1 8  

of them are HMG-CoA reductase inhibitors and two 19 

more compounds, two more compounds were 20 

synthesized, the number I believe is 64548 and 21 

22 64549 . 

I would like to put into 23 MS. FURMAN: 

evidence as Exhibit ff-3 pages 24 

We started to talk about MR. KELBER: 25 
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37 

1 Wattanasin redirect 

W-2 but we never did get around to marking it. 2 Do 

just mark you want to have W-2 in or do you want to 3 

those as w-2? 4 

MS. FURMAN: Yes, let's put W-2 in. 5 

(Whereupon the document was received 

and marked W-2 for identification.) 7 

8 I would like to put into MS. FURMAN: 

the record as W-3 pages 164 through 166 of the 9 

10 Wattanasin testimony. 

(Whereupon the document was received 11 

and marked W-3 for identification.) . 12 

Dr. Wattanasin, do you recognize those 13 Q. 

14 pages? 

Yes, X do. 15 A. 

Can you describe them? 16 Q. 

This is reaction, this is a notebook. 17 A. 

from my notebook, the synthesis of one.of the 18 

compounds that later on is designated as 64548. 19 

And what is the date at the top of the 20 Q. 

21 page? 

5/7/85 . 22 A. 

What would the date at the top of the 23 Q. 

24 page signify? 

This is the date that I start doing 25 A. 
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38 

wattanasin redirect 1 

this particular reaction that leads to the 2 

synthesis of this particular compound 64548. 3 

So you had synthesized 64548 sometime 4 Q. 

on or after May 7, 1988? 5 

6 A. Yes. 

Is there an additional compound that Q • 7 

you synthesized around that time? 8 

The next compound we synthesized is the A. 9 

compound 64549. 10 

Was that also synthesized Q. 11 

Around this date. A. 12 

Around May of 1985? Q. 13 

'85, yes. 14 A. 

Your patent disclosure, which is Q. 15 

numbered 299/84, when was that submitted to the 16 

Patent- Committee by you? 17 

I think by March, in March '88. A. 1 8  

March of 19 Q. 

20 March of 1988. A. 

Submitted to the Patent 21 Q. 

I'm sorry, March of 1987. 22 A. 

What made you submit the patent 23 Q. 

Why did you not submit disclosure in March of '87? 24 

the patent disclosure after you made 64548 or 49? 25 
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39 

redirect Wattanasin 1 

I think the reason for that is because 2 A. 

of we are not complete the whole set of this class 3 

of compound yet. 4 

I Why had you not completed the whole Q. 5 

6 set? 

The reason is because/ I think one of 7 A. 

is because of a lack of manpower at the key reasons 8 

that time because I'm the only one working at that 9 

time on the HMG-GoA reductase in this lab. . 10 

Your lab was the only lab synthesizing 11 Q. 

quinoline compounds? 12 

13 A. Yes . 
:| 

When did you realize you lacked 14 Q. i! 

!; manpower to proceed with the whole series? 15 . if 

Actually, at that time, actually 1985 

because we are dealing with different classes of 

HMG-CoA reductase inhibitor compound, quinoline is 

16 

17 

18 

We are making not the only compound we are making. 19 

other, different kind of heterocyclics, as well. 20 
i 

I don't know that it MR. KELBER: 21 

raises to the level of an objection, Diane, but to 22 

what part of the cross does this line of 23 

questioning go to? 24 

I believe you did ask him 25 MS. PURMAN: 
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40 

Wattanasin - redirect 1 

about his activities in that time period. 2 

I asked him if anything MR. KELBER: 3 

occurred with regard to the period between the 

I asked him if submission and the "A" rating. 5 

anything occurred to change his mind. 6 

You were discussing the MS.. FURMAN: 7 

JI initial set of compounds, you asked whether they 

were completed by March of 1987 and I was trying to 

8 •n 

9 
j / 

develop that testimony. •  1 0  

MR. KELBER: Okay. 11 !? 

When did you realize there was a 1 2  Q. 
\l 
•j 

manpower shortage? 13 I 
I think around this time, I think 14 

:! 

sometime in 1985. 15 

How long did it take you to find 

somebody to fill that position or positions? 

Normally to get someone, you have got 

to have approval from your boss and then 

subsequently, you have got to get approval by your 

department head and then it also depends on whether 

or not the opening is available at that time and 

when you got the actual head count, the opening, 

then you have got to get approval from your boss, 

from your department head and then from the head 

16 Q. 

17 
i' 

18 

19 

20 

2 1  

•i 2 2  

23 

2 4 
.•i 

25 
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1 redirect Wattanasin 

from the president of SRI. And then you have 2 of 

It takes a long time, 3 to recruit the person. 

4 actually. 

How long did it take? Q. 

You have an opening, after you have an 6 A. 

opening, then you have to place an ad and looking 7 

I would say at least six months. 8 for someone. 

I'm going to object 9 MR. KELBER: 

because I'm not sure but I don't think the answer 10 

I think the answer was responsive to the question. 11 

was general and you had a very specific question. 

Can you answer the question more 

How long did it take you in this 

12 

13 Q • 

specifically. 14 

case to find somebody? 1 15 ? g 
In this case, a whole year. 

When did you ultimately find somebody? 

I got someone to join my lab in January 

A. 16' 

i 

17 
3 
O e A. 18 0 
1 s 
U) 

1987. 19 

What was the name of that person? Q. 20 

Miss Patel. A. 21 

Can you spell out the full name? 

Rajeshvari Patel, R-a-j-e-s-h-v-a-r-i 

22 Q. 

A. 23 

P-a-t-e-1. 24 

Was she assigned to your lab exclusively? Q- • 25 
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42 

redirect Wattanasin 1 

Yes. 2 ' A. 

Did you supervise her work? Q. 

Yes . A. 4 

Do you want to continue 

with questioning or do you want to leave it open? 

Are you finished completely 

MS. FURMAN: 5 

6 

MR. VILA: 7 

or do you want to come back later? 8 

I'm Agoing to come back MS'. FURMAN: 9 

later. 10 

11 

12 BY MR. VILA: j 

i • Was there any relationship or 

significance to the timing of the submission of the 

patent disclosure to the Patent Department relative 

to this lack of manpower that you mentioned? 

13 Q. 

14 

15 

16 

17 Yes, because A. 

18 What would that be? Q. 

Because if I did have the manpower 19 A. 

before 1987, some key compounds should have been 20 

synthesized before that date, before March 3, 21 

1987 . 22 

23 You mentioned this Miss Patel and she Q. 

was hired in January of 24 • 

2.5 A. 1987 . 
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43 

redirect 1 Wattanasin 

Do you recall what 'assignments ' 87 . 2 Q. 

she was given when she was hired? 

There-were a number of assignments 

3 

A. 

given to her, key projects were given to her and 

this guinoline project is one of them. 

From .the start, she --

5 

6 

7 Q. 1 

From the start, yes. 8 A . 

she was assigned this? 9 Q. 

Yes. 

Having not submitted that disclosure 

previously, why would you have at that particular 

time submitted the disclosure? 

10  A. 

11 Q. 

12 

13 

I think that has been MR. KELBER: 14 

asked and answered. 15 

THE WITNESS: Yes. 16 

You can answer it. Go ahead. 17 Q • 

Because at that time, with additional 18 A. 

manpower, I felt that we should be able to complete 

the whole set of this quinoline case, that's why I 

file the patent disclosure at that time. 

You had testified in response to 

questions on cross examination with regard to 

publication of the subject matter of this patent 

disclosure in this patent application. 

19 

20 

21 

22 Q. 

23 

24 

Would you 25 
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44 

1 redirect Wattanas in 

have published on this subject matter prior to 

3 March of '89 when the patent application was 

actually filed? 

No, I wouldn't. 5 A. 

Why would you have-not done that? 6 Q. 

I'm going to object just MR. KELBER: 7 

Is the question did he or would he 6 to the form. 

I don't understand the subjective tense of 9 have? 

the question. 10 

MR. VILA: Would he have. I believe he 11 

testified before that he could have --12 

If he didn't, he MR. KELBER: 13 

I mean I don't understand the nature of 14 wouldn't. 

is there a difference between did and what 15 

would? 16 

MR. VILA: Yes. 17 

Are you asking for a MR. KELBER: 18 

We know what he would have hypothetical situation? 19 

done, he did it in this situation. Are you 20 

2i asking 

Let's go off the record a MR. VILA: 22 

second. 23 

(Whereupon a discussion took place off 24 

25 the record.) 
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45 

Wattanasin - redirect 

I will simply ask you did you.make any 

3 ..publication on the subject matter of that patent 

application prior to its filing? 

Q • 

4 

No . A. 5 

Can you explain why you did not make a I 6 Q. 

publication on that subject matter? 7 

If I understand, you cannot disclose 8' A. 

the information related to the patent disclosure 9 

until it was approved by the Patent Department, 10 

until it be cleared by the Patent Department. 11 

I believe you testified on cross 

examination that there was a written policy or you 

thought there was a written policy with regard to 

communications with the Patent Office and in 

particular, -responding to. requests by the Patent 

Department. 

12 o. 
13 

14 

15 

16 

17 

1 8  A. Yes . 

Have you ever seen such a written 19 Q • . 

policy? 20 

What I meant in that time is this is 21 A. 

part of what you call the job description, that you 

are supposed to comply with all of the requests, 

information related to the patent application of 

22 

23 

24 

your discovery. 25 
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46 

redirect Wattanasih 1 

2 BY MS. FURMAN: 

You testified concerning the activity 3 Q. 

4 of the compounds in the quinoline series. In 

response to questioning, you indicated that after 

you did the earliest work/ you would- have expected 

some compounds would come up with better activity 

or worse activity. Is that true? 

5 

6 

7 

8 

I cannot predict that but it can be 9 A. 

of one of the first compounds, I seen from the IC 10 50 

That, of 1.5 micromolar. believe 63366, the IC 11 50 

in my judgment, that is comparable to of 

Compactin and established HMG-CoA reductase 

12 

13 

inhibitor. 14 

And established HMG-CoA reductase 15 Q. 

inhibitor? 16 

iTes . 17 A. 

So based on the first compound you 18 Q. 

made, what was the likelihood that the later 

compounds would have activity in vitro as an 

HMG-CoA reductase inhibitor? 

19 

20 

2 1  

MR. KELBERJ Objection. What later 22 

compounds? 23 

64933, 934, 935 and 936. MS. FURMAN: 24 

I cannot predict activity of those 25 A. 
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47 

1 redirect Wattanasin i 

2 compounds before I make them. However, based on 

the information, we have learned from closely 

related analogue of this quinoline compound, I 

5 would say that we would have very good chance of 

being active and as you can see from the IC 

4 

5 of 50 

those compounds, again, they are comparable again 

8 to Compactin and as you know. going back to the in 

9 vivo, as you know, Compactin has a good potency, 

not only in vitro but also in vivo, as well. So 10 

1 
5 W 

when some of those compounds have IC 11 similar to 50 

12 Compactin, one would predict that to have a good S s 
activity in vivo, as well. 13 

Predicted? 14 Q. 

One would expect that. 15 A. I 

16 Expect it? Q • 
e> 

17 Yes . A. 
Q 

o 18 What level of assurance would you Q. 

have? How high would be your expectation? 19 
[j* 

20 Actually, I would say it I would be A. 

very certain that the compound should have activity 21 

22 in vivo, as well. 

23 

.24 BY MR. VILA: 

25 Q • Would that statement that you just made 
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48 

redirect Wattanasin 1 

apply to 63933, which is part of your mention on 2 

page 27 of- your original declaration, results on 

page 27 of the record? 

of the compound I referred to as 63933? 

3 

Do you know the. structure 4 

5 

Yes, I do. 6 . * * 

Would that statement apply to that Q. 7 

compound? 8 

I'm not quite sure. That's project 9 A. 

of 64933 is somewhat 933, 64933. If I recall, IC 10 50 

less active than the first compound I made. 11 

However, the statement' would apply to the later 12 

compound, the number is 64935, which we have better 13 

and also have very good potency based on ED 14 IC 50 50 

based on in vivo testing. 

We know the IC^Q'S now, 

going back to the point when you prepared these 

compounds and before they were tested, you said 

that you would have a very high degree of 

confidence that they would exhibit activity, 

don't know the level of the activity. 

15 

I think we are 16 Q. 

17 

18 
I 

19 

We 20 

21 

22 A. Yes . 

Would that high degree of confidence 23 Q. 

24 apply to 63933? 

25 A. Yes, I think so. 
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49 

Wattanasin redirect 1 

- I'm sorry, is And the compound 2 Q. 

that 

649 33 . 4 A. 

I'm sorry, I beg your pardon, correct 5 Q. 

the record, I'm referring to 64933., correct? 6 

A. Yes . 

And that's a compound you know the 8 Q • . 

structure of? 9 

10 Yes. A. 2 

I 
I would ask the It's in the record. t 

8 11 Q. 

0 
same question with regard to compound 64934. Do 12 c u 

I 
you know the structure of that compound? 13 

Yes . A. 14 

Would you have or not have that same 

' degree of confidence as to the activity of .that 

compound at the time it was prepared and before you 

Q • 15 

16 

17 L a o 
t 
9 tested it? •  1 8  • 

c 
; I would have the same degree of 19 A. 

confidence. 20 

And 64935? 21 Q. 

Yes . 22 A.. 

The same? 23 Q. 

Same degree of confidence. 24 A. 

In the record that I have observed 25 Q. 
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50 

Wattanas in redirect 

2 here, the compound 64933 and 64934 allegedly were 

3 prepared 

4 In August, I believe. A. 

5 sometime in July or August of '89. Q. 

No, '87. 6 A. 

7 '87, I'm sorry. Q. Yet they were not sent 

8 for testing at that point. 

9 Objection, assuming facts MR. KELBER: 
t 

The fact 10 not in the record of today's deposition. 
. 

that you may have submitted them elsewhere doesn't 11 
e 

make them of record here. 12 e u 

13 Off the record. MS. FURMAN: 

(Whereupon a discussion took place off 14 

the record.) 15 

16 

17 BY MR. VILA: 

You testified those compounds were 18 Q. 

prepared sometime in August of '87 from your 19 

recollection. 20 

21 Yes . A. 

Do you recall when they were submitted 22 Q. 

23 for testing? 

I think it's in one of these exhibits. 24 A. 

It's definitely. I do recall, yes. I believe it 2.5 
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51 

redirect 1 Wattanas in 
i 

was submitted for testing on October 2nd, 19'87. . 2 

And by submitted for testing, what does 3 Q. 

that mean to you, October 2 of '87? 4 

What do you mean this means to me? 

You say they were submitted for testing 

5 A. 

0 Q. 

and I asked you what do you mean by submitting, 

what event took place on October 2, 1987? 

7 

8 

On October 2, 1987, the compound was 9 A. 

shipped to Professor Terry, T-e-r-r-y, Scallen, 1 0  2 
p 

S-c-a-l-l-e-n. 11 * 
0 
0 

These compounds were prepared in 12 Q. c 

August, as you say, and they were sent in October. 13 

Why weren't they submitted earlier? Do you have a 14 

recollection on why' they were not submitted earlier e 15 
e 
o 

to Dr. Scallen? 16 
S 

There are basically two key reasons. 17 A. 
0 

First of all, doing the process, the compound has J 18 
c 

doing the process of the to be made and the 19 
j 

c 

compound being synthesized and purification and 20 

characterization, I went to a meeting in New 2 1  

Orleans for over a week and when I came back, I was 22 

aware that the next shipment would be on October 23 

2nd and so even though these last three compounds 24 

were made before that October 2nd, I would like all 25 
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52 

Wattanasin - redirect X 

of these compounds to ship for testing together so 

I can have a better comparison of the potency in 

the same study. 

2 

3 

4 

When you say all of these compounds. Q. 5 

you are referring to which ones? 6 

933, 64933, 64934 and 64935 and 64936, A. 7 

as well. 8 

Could you tell me whether you had any Q. 9 

particular procedures or arrangements for sending 

compounds to Dr. Scallen? 

10 

11 

Normally after you finish the 

synthesis and the compound has been purified and 

the compound had been submitted to different 

measurements in the physical chemistry department 

to identify the identity of the compound, then we 

would, we, I mean the chemists in my lab would then 

submit the compound to the drug room and then there 

would be one person responsible for registering the 

compound into the system and then after the 

compound had been registered into the system, there 

woul-d be another person who would be responsible 

for collecting all of this compound and ship it, 

ship them for testing. 

MR. KELBER: 

Yes. A. 12 

13 

14 

15 

16 

17 

18 

19 
I 

20 

21 

22 

23 

24 

I'm going to renew my 25 
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53 

Wattanasin redirect 

objection to this line of questioning at this 2 

3 I know I didn't go into anything regarding 

in vivo testing and the procedures therefor on 

time. 

4 

5 direct. 

I believe you have been into 6 MR. VILA: 

the questions of abandonment and diligence in this 7 

area and I think 8 

Certainly not diligence. 9 MR. KELBER: 

With respect to abandonment/ suppression. 10 z never. I | that's an issue but it's hardly 11 concealment, 
fe 

anything that gives rise to a free-for-all in 

determining what kind of activities. My 

understanding of the rules provide that you can ask 

in areas developed on redirect that were initially 

explored on cross. I just want to.make my 

objection for the record because the rule requires 

it to be made now rather than later. 

12 

13 

14 

15 
.n 

.N 

16 

17 

18 

MR. VILA: All right. I think that we 19 
IE 

are probably finished with that line. 20 

21 

22 BY MR. VILA: 

In January of 1988, your disclosure 23 Q. 

299/84 was rated "A" by the Patent Committee, I 24 

As a result of believe you have testified to that. 25 
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Wattanasin redirect 1 

that rating, what would have been your expectancy 

with regard to fehe subject matter in that 

disclosure? 

2 

3 

4 

The witness can answer if MR. KELSER: 5 

he can but I admit/ I'm totally confused by your 6 • 

question. What is his expectation with regard to 

this subject matter? 

7 

8 

What did that rating mean to you? 9 Q • 

I think I already answered that 1 0  A. £ 
0 

question this morning/ that the rating doesn't mean 

to me, it's only my intention to complete the 

synthesis of one of the key compounds in the 

11 

12 

13 

quinoline case. 14 

I believe it was also testified this 15 Q. 

morning that the "A" rating would signal the filing 16 

17 of a patent application. 

Yes, you are right. 18 A. 

And I would ask yoti whether that 19 Q. 

created a certain expectancy in your mind with 

regard to that filing of a patent application? 

20 

2 1  

22 Yes . A. 

And what would that expectancy be? 

The expectation would be that the 

compound should be finished as soon as possible. 

23 Q. 

24 A. 

25 
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55 

Wattanasln redirect 1 

2 I'm referring to the "A" rating of the 

deci-sion to file a patent application, whether that 

decision created a certain expectancy in your 

mind. ' Would you have expected that a patent 

application would have been filed as a result of 

that "A" rating? 

Yes. 

Q. 

3 

4 

6 

7 

8 A. 

9 I would ask you, then, from the period Q. 

10 January of 1988, when that was rated "A", and March t 

I • 
of 1989, when the patent application was actually 11 

» 
filed, whether anything occurred that would have 12 § 

i 
changed your expectancy that a patent application 13 

would have been filed? 14 

Nothing. 15 A. 

16 Do you want to verbalize the answer. Q. 

17 Can you repeat the question? I'm not A. 3 

I 
0 18 quite really understanding the point. Can you 

19 repeat the question again, please? 
! 

20 Do you want to read him the MR. VILA: 

21 question. 

22 (Whereupon the record was read.) 

2 3 Nothing. A. 

Let's go off the record for 24 MR. VILA: 

25 a minute. 

122 

Sawai Ex 1005 
Page 2610 of 4322



5 6  

r e d i r e c t  W a t t a n a s i n  

( W h e r e u p o n  a  d i s c u s s i o n '  t o o k  p l a c e  o f f  2 

t h e  r e c o r d . )  3  

Y o u  j u s t  t e s t i f i e d  t h a t  y o u  e x p e c t e d  a  4  Q .  

A r e  y o u  a w a r e  o f  a n y  p a t e n t  a p p l i c a t i o n  t o  f i l e .  5  

a c t i v i t i e s  o n  t h e  p a r t  o f  a n y b o d y  e l s e  t h a t  m a y  6 

7  .  h a v e  i n d i c a t e d  a n y  k i n d  o f  a  d e c i s i o n  n o t  t o  f i l e  a  

p a t e n t  a p p l i c a t i o n  o n  t h a t  d i s c l o s u r e  w h i c h  h a d  8 

b e e n  r a t e d  " A "  i n  J a n u a r y  o f  9  

I  w a s  n o t  a w a r e  o f  a n y .  1 0  A .  

1 1  

1 2  B Y  M S .  F U R M A N :  
i 

D i d  e i t h e r  M e l  K a s s e n o f f  o r  J o d y  1 3  Q .  

G i e s s e r  e v e r  i n d i c a t e  t o  y o u  a n  i n t e n t i o n  n o t  t o  1 4  

f i l e  a  p a t e n t  a p p l i c a t i o n ?  1 5  
> 

4 

\ N o ,  d e f i n i t e l y  n o t .  1 6  A .  
• } 

Y o u  t e s t i f i e d  e a r l i e r  t h a t  y o u  s p o k e  1 7  Q .  -
•A 

3 w i t h  J o d y  G i e s s e r  a b o u t  t h e  W a r n e r - L a m b e r t  p a t e n t  1 8  
i : 

I s  t h a t  a n d  p o s s i b l y  a b o u t  t h e  N i s s a n  a p p l i c a t i o n .  1 9  
j J 
• • 

2 0  c o r r e c t ?  

2 1  Y e . s  .  A .  

I  w a n t  t o  a s k  y o u  a g a i n  w h e t h e r  y o u  c a n  

r e m e m b e r  e x a c t l y  w h e n  y o u  s p o k e  t o  h e r  a b o u t  t h o s e  

2 2  Q .  

2 3  

p u b l i c a t i o n s .  D o  y o u  r e m e m b e r  f o r  c e r t a i n  t h a t  . y o u  2 4  

s p o k e  w i t h  h e r  b e f o r e  t h e  f i l i n g  o f  t h e  p a t e n t  2  5  
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5 7  

r e d i r e c t  W a t t a n a s i n  

a p p l i c a t i o n ?  

I  b e l i e v e  s o ,  y e s .  

D o  y o u  r e m e m b e r  e x a c t l y  w h e n  t h a t  w a s ?  

I  d o n ' t  r e m e m b e r  e x a c t l y  w h e n .  

D i d  y o u .  a r r i v e  a t  a n y  c o n c l u s i o n  b a s e d  

o n  y o u r  t a l k  w i t h  h e r  a b o u t  t h a t ?  

C o n c l u s i o n  a b o u t  w h a t ?  

T h e  W a r n e r - L a m b e r t  p a t e n t ,  

b e e n  w o r k i n g  o n  t h e  p a t e n t  a p p l i c a t i o n  a l r e a d y  w h e n  

y o u  s p o k e  w i t h  h e r  a b o u t  t h e  W a r n e r - L a m b e r t ?  

A .  

4  Q .  

5  A .  

6 Q .  

7  

8 A .  

H a d  y o u  '  9  Q .  

1 0  

1 1  

1 2  Y e s .  A .  
j  

Y o u  w e r e  w o r k i n g  w i t h  h e r  o n  t h e  d r a f t  1 3  Q .  

b e f o r e  y o u  s p o k e  w i t h  h e r  a b o u t  t h e  1 4  

W a r n e r - L a m b e r t  ?  1 5  

Y e s  .  1 6  A .  i 
i 

Y o u  r e c e i v e d  a  d r a f t  o f  t h e  a p p l i c a t i o n  Q .  1 7  

9 i n ,  1  b e l i e v e ,  D e c e m b e r  o f  1 9 8 8 .  18  

D e c e m b e r  o r  N o v e m b e r .  1 9  A .  ui 

f  
N o v e m b e r  o f  1 9 8 8 .  2 0  Q .  

2 1  Y e s  .  

W e r e  y o u  i r i  c o m m u n i c a t i o n  w i t h  J o d y  

G i e s s e r  b e f o r e  t h a t  d a t e  c o n c e r n i n g  t h e  p a t e n t  

.22 •  Q .  

2 3  

a p p l i c a t i o n ?  2 4  

2 5  Y e s  .  •  A .  
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5 8  

1  W a t t a n a s i n  r e d i r e c t  

W e r e  y o u  i n  c o m m u n i c a t i o n  w i t h  h e r  2 Q  •  

b e t w e e n  F e b r u a r y  a n d  N o v e m b e r  a t  a n y  t i m e ?  3  

O f  w h a t  y e a r ?  4  A  .  

1 9 8 8  .  Q .  

M R . ' K E L B E R :  A s k e d  a n d  a n s w e r e d .  H e  6 

s a i d  b e f o r e  t h a t  d a y .  7  

M S .  F U R M A N :  M o r e  s p e c i f i c a l l y ,  b e t w e e n  8 

F e b r u a r y  a n d  N o v e m b e r .  

Y e s .  

9  

1 0  A .  

W e r e  t h o s e  c o m m u n i c a t i o n s  o r a l  o r  1 1  Q .  

12 w r i t t e n ?  

M o s t l y  I  b e l i e v e  o r a l ,  o v e r  t h e  p h o n e .  

D r .  W a t t a n a s i n ,  i s  E n g l i s h  y o u r  f i r s t  

1 3  A .  

1 4  Q .  

l a n g u a g e ?  1 5  

16 N o  .  A .  

W h a t  i s  y o u r  f i r s t  l a n g u a g e ?  1 7  Q  •  

T h a i  .  18  A .  

T h a i ?  1 9  Q  •  

2 0  Y e s  .  A .  

D i d  J o d y '  G i e s s e r  e v e r  h a v e  t r o u b l e  2 1  Q .  

u n d e r s t a n d i n g  y o u ?  2 2  

I  d o n ' t  t h i n k  s o .  2 3  A .  

Y o u  d o n ' t  t h i n k  s o .  Q :  2 4  

M S .  F U R M A N :  T h a t ' s  a b o u t  i t .  2 5  

1 2 5  
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5 9  

r e d i r e c t  W a t t a n a s i n  

I  j u s t  h a v e  o n e  f i n a l  2 M R .  V I L A :  

3  q u e s t i o n .  

B Y  M R .  V I L A :  

D u r i n g  t h e  p e r i o d  s o m e t i m e  i n  1 9 8 5 /  6 Q .  

a f t e r  y o u  h a d  m a d e  t h e  t h r e e  c o m p o u n d s ,  t h e  f i r s t  7  

t h r e e  c o m p o u n d s ,  t h o s e  b e i n g ,  a c c o r d i n g  t o  t h e  8 

r e c o r d ,  6 3 3 6 6 ,  6 3 5 4 8 ,  6 3 5 4 9 ,  t h a t  s y n t h e s i s  e n d i n g  9  

s o m e t i m e  i n  1 9 8 5 ,  a n d  e a r l y  1 9 8 7 ,  w h e n  t h e  1 0  

a c t i v i t i e s  r e s u m e d  o n  t h i s  q u i n o l i n e  s e r i e s ,  w a s  i t  1 1  

e v e r  y o u r  i n t e n t i o n  t h a t  t h a t  e a r l i e r  w o r k  w o u l d  b e  1 2  

c o n s i d e r e d  a b a n d o n e d  i n  y o u r  m i n d  i n  t h e  s e n s e  t h a t  1 3  

i t  w o u l d  b e  n o  l o n g e r  o f  i n t e r e s t ?  1 4  

N o ,  d e f i n i t e l y  n o t .  1 5  A .  > 

I 
A n d  h o w  w o u l d  y o u  d e s c r i b e  t h e  i n t e r e s t  1 6  Q .  

t h a t  y o u  h a d  i n  t h o s e  c o m p o u n d s  d u r i n g  t h a t  p e r i o d ?  1 7  
i 
5  M y  i n t e r e s t  i n  t h o s e  c o m p o u n d s ,  I  w o u l d  1 8  A .  
9 

s a y  v e r y  h i g h  b u t  a s  I  s t a t e d  b e f o r e ,  t h a t  t h e  

r e a s o n  t h a t  t h e  g a p  i s  s o m e w h a t  a p a r t  i s  b e c a u s e  o f  

1 9  
D c  

2 0  

T h e  f i r s t  o n e .  i s  b e c a u s e  o f  t h e  2 1  t w o  r e a s o n s .  

I  t h i n k  t h e  m a n p o w e r  t h a t  I  m e n t i o n e d  b e f o r e .  2 2  

s e c o n d  t h i n g  i s  b e c a u s e  o f  t h e  p r i o r i t y  a n d  t h e  2 3  

p r i o r i t y  i s  s o m e t i m e s  s e t  . b y  m e  a n d  m o s t  o f  t h e  2 4  

t i m e  s e t  b y  m y  s u p e r v i s o r s .  2 5  
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6 0  

r e d i r e c t  W a t t a n a s  i n  

I  d o n ' t  t h i n k  I  h a v e  a n y  2 M R .  V I L A :  

m o r e  q u e s t i o n s .  3  

I  h a v e  j u s t  a  f e w .  M R .  K E L B E R :  4  

I ' m  s o r r y  t o  b e l a b o r  y o u  b u t  I  d o  d o c t o r .  5  

I  d o n ' t  t h i n k  t h e r e  i s  a  u n d e r s t a n d  y o u  c l e a r l y .  6 

p r o b l e m  t h e r e .  7  

8 

R E C R O S S  E X A M I N A T I O N  B Y  M R .  K E L B E R :  9  
J 

T h e  v e r y  l a s t  a n s w e r  y o u  g a v e  h a d  t o  d o  1 0  Q .  S  
5  

w i t h  t h e  m a n p o w e r  s h o r t a g e  a n d  t h e  p r i o r i t y  b e i n g  

D i d  y o u  s e t  t h e  p r i o r i t y  w i t h  

c 
I 11  

s e t  o n  t h i n g s ,  

r e g a r d  t o  t h e  c o m p o u n d s  i n  q u e s t i o n  t h a t  y o u  j u s t  

1 2  B 
U 

! 
1 3  

t e s t i f i e d  t o ?  1 4  

T h e  p r i o r i t y  w a s  s e t  e i t h e r  b y  m y s e l f  A .  1 5  

o r  m y  b o s s .  1 6  

I n  t h i s  p a r t i c u l a r  c a s e ,  d o  y o u  r e c a l l  Q  • .  1 7  h 
i 
9 w h o  s e t  t h e  p r i o r i t y ?  1 8  
£ 
8 I n  t h i s  p a r t i c u l a r  c a s e ,  I  t h i n k  1 9  A .  tu 
5 

a c t u a l l y  b o t h /  I  w i l l  s a y  b o t h .  

m e n t i o n e d  b e f o r e  t h i s  i s  n o t  t h e  o n l y  c o m p o u n d ,  

o n l y  c l a s s  o f  c o m p o u n d . w e  a r e  w o r k i n g  w i t h ,  

w o r k i n g  o n  d i f f e r e n t  c l a s s e s  o f  c o m p o u n d s  d u r i n g  

t h e  H M G - C o A  r e d u c t a s e  a n d  p r o b a b l y  a s  y o u  h a v e  s e e n  

Y o u  s e e ,  I  2 0  

2 1  

W e  a r e  2 2  

2 3  

2 4  

f r o m  t h e  p a t e n t ,  a s  w e l l ,  w e  h a v e  t w o  k e y  2 5  
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6 1  

'  W a t t a n a s i n  1 r e c r o s s  

c o m p o u n d s ,  v e r y  i m p o r t a n t  c o m p o u n d s ,  i n d o l e  a n d  2 

3  i n d e n e .  

D i d  t h o s e  p r o j e c t s  r e c e i v e  a  h i g h e r  Q .  

p r i o r i t y  t h a n  t h e  p r o j e c t  i n  q u e s t i o n ?  5  

Y e s ,  a c c o r d i n g  t o  m y  s u p e r v i s o r ,  y e s .  

Y o u  a l s o  m e n t i o n e d  t h e  k i n d  o f  a r d u o u s  

6 A .  

7  Q .  

p r o c e s s  t h a t  a n y b o d y  w i t h  s u p e r v i s o r y  a u t h o r i t y  i s  

i n v o l v e d  w i t h  h i r i n g  s o m e b o d y  n e w  a n d  y o u  c o u l d n ' t  

I s  t h a t  c o r r e c t ?  

8 

9  

10  f i n d  a n y b o d y  f o r  o v e r  a  y e a r .  

N o ,  w h a t  I ' m  s a y i n g  i s  t h e  p r o c e s s ,  

b e c a u s e  o f ,  f i r s t  o f  a l l ,  b e f o r e  y o u  c a n  h i r e  

a n y o n e ,  y o u  h a v e  g o t  t o  g e t  a p p r o v a l  f r o m  d i f f e r e n t  

p e o p l e  f i r s t  a n d  o n c e  y o u  g o t  a p p r o v a l  f o r  h i r i n g  

s o m e o n e ,  t h e n  i t  w o u l d  t a k e  a t  l e a s t  s i x  m o n t h s  

11 A .  

12  

.  1 3  

1 4  

1 5  

b e f o r e  y o u  a c t u a l l y  g e t  s o m e o n e  t o  j o i n  y o u r  l a b .  

U n d e r s t o o d .  

1 6  

T h i s  m a n p o w e r  s h o r t a g e ,  i f  1 7  Q .  

t h a t  w a s  a  f a i r l y  b i g  p r o b l e m  f o r  y o u  i n  y o u  w i l l ,  1 8  

1 9  c o n n e c t i o n  w i t h  t h i s ?  

B i g  p r o b l e m  b e c a u s e  I ' m  t h e  o n l y  o n e  

w o r k i n g  i n  t h e  l a b  o n  a  n u m b e r  o f  c o m p o u n d s ,  

n u m b e r  o f  p r o j e c t s .  

A .  •  2 0 

o n  ' a  2 1  

2 2  

D i d  y o u  s p e a k  t o  a n y b o d y  i n  t h e  c h a i n  Q .  2 3  

o f  c o m m a n d ,  y o u r  b o s s  o r  a b o v e ,  r e g a r d i n g  2 4  

e x p e d i t i n g  t h e  p r o c e s s  o f  b r i n g i n g  i n  s o m e b o d y ?  2 5  
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6 2  

W a t t a n a s i n  -  r e c r o s s  1 

Y e s , ' I  d i d  s p e a k  m a n y  t i m e s  w i t h  m y -

b o s s e s  a b o u t  t h i s  i s s u e ,  y e s .  

T o  t h e  b e s t  o f  y o u r  k n o w l e d g e /  d i d  

a n y b o d y  d o  a n y t h i n g  t o  e x p e d i t e  i t ?  

A s  I  s a y ,  t h e  d e c i s i o n  n o t  o n l y  d e p e n d  

2 A .  

4  Q -

5  

A .  

o n  m y  b o s s .  7  

B u t  t h e  d e c i s i o n  a l s o  i n c l u d e d  t h o s e  6 Q .  

a b o v e  y o u r  b o s s ?  9  

10  Y e s .  A .  

A n d  d o  y o u  r e c a l l  t o d a y  m a k i n g  a  

d e c i s i o n  t o  e x p e d i t e  t h e  s e a r c h  f o r  m a n p o w e r  i n  

t h i s  p a r t i c u l a r  c a s e ?  D i d  t h e y  m o v e  f a s t e r  t h a n  

t h e  r e g u l a r  p r o c e d u r e  i n  t h e  c a s e  t h a t  w a s  

e v e n t u a l l y  s a t i s f i e d  b y  D r .  P a t e l ?  

T h a t  I  d o n ' t  h a v e  i n f o r m a t i o n  t o  t e l l  

11 Q .  

12  

1 3  

1 4  

1 5  

1 6  A .  

1 7  y o u .  

D i d  y o u  e v e r  s u b m i t  a  d i s c l o s u r e  

r e l e v a n t  t o  t h e  q u i n o l i n e  d e r i v a t i v e s • t h a t  w e  h a v e  

2 0  b e e n  t a l k i n g  a b o u t  t o d a y  f o r  c l e a r a n c e  b y  t h e  

1 8  Q .  

1 9  

P a t e n t  D e p a r t m e n t ?  21 

A .  B e s i d e  q u i n o l i n e  c a s e s ?  2 2  

B e s i d e s  t h e  p a t e n t  a p p l i c a t i o n  a n d  2 3  Q .  

p a t e n t  d i s c l o s u r e  i t s e l f ,  I ' m  s o r r y ,  l e t  m e  g o  2 4  

b a c k w a r d s ,  d u r i n g  r e d i r e c t ,  y o u  s p o k e  t h a t  a  2 5  
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6 3  

W a t t a n a s i n  r e c t o s s  

2 d i s c l o s u r e  o u t s i d e  o f  a  p a t e n t  a p p l i c a t i o n  c a n ' t  b e  

3  r e l e a s e d  u n t i l  i t ' s  c l e a r e d  b y  t h e  P a t e n t  

4  D e p a r t m e n t .  D o  y o u  r e c a l l  t h a t  t e s t i m o n y ?  

5  A .  Y e s  .  

D i d  y o u ,  y o u r s e l f ,  e v e r  s u b m i t  a  6 Q .  

p u b l i c a t i o n  f o r  c l e a r a n c e  b y  t h e  P a t e n t  D e p a r t m e n t  7  

r e l a t i v e  t o  t h e  s u b j e c t  m a t t e r  o f  t h e  a p p l i c a t i o n  

i n v o l v e d ?  

8 

9 

2 Y e s ,  I  p r e p a r e d  s o m e ,  y e s ' .  1 0  A .  
o 

A n d  t h a t  w o u l d  h a v e  b e e n  p r i o r  t o  t h e  '  1 1  Q .  0  
1 
e 1 2  f i l i n g  d a t e ?  HI 

2 
1 3  A f t e r  t h e  f i l i n g  d a t e s .  

Y o u  d i d  n o t  s u b m i t  a  d i s c l o s u r e  p r i o r  

A .  

1 4  Q .  

$ 1 5  t o  t h e  f i l i n g  d a t e ?  S  
8 v I  h a v e  t o  1 6  T h a t  I ' m  n o t  q u i t e  s u r e .  • 

B. 1 7  c h e c k  m y  r e c o r d  b e f o r e  I  c a n  a n s w e r  t o  y o u  

1 8  d e f i n i t e l y .  
c 
8 C a n  w e  a s k  y o u  t o  c h e c k  1 9  M R .  K E L B E R :  

2 0  t h o s e  r e c c r r d s  a n d  g e t  b a c k  t o  u s .  

2 1  Y o u  t e s t i f i e d ,  d o c t o r ,  t h a t  o n  t h e  Q .  

2 2  b a s i s  o f  y o u r  i n i t i a l  w o r k  r e f l e c t e d  i n  t h e  p a t e n t  

2 3  d i s c l o s u r e ,  y o u  h a d  a  r e a s o n a b l y  h i g h  e x p e c t a t i o n  

2 4  a s  t o  t h e  i s s u e  o f  w h e t h e r  t h e  c o m p o u n d s  l a t e r  

2 5  p r e p a r e d  w o u l d  e x h i b i t  a c t i v i t y .  

ISO 

H 

Sawai Ex 1005 
Page 2618 of 4322



6 4  

1 W a t t a n a s i n  -  r e c r o s s  

2 A .  Y e s  

A n d  y o u r  e x p e c t a t i o n s  w e r e n ' t  Q .  

Y o u r  e x p e c t a t i o n s  w e r e  d i s a p p o i n t e d ,  w e r e  t h e y ?  

r 4 . g h t  o n  t h e  m o n e y ,  w e r e n ' t  t h e y ,  d o c t o r ?  

I  d o n ' t  s a y  i t ' s  r i g h t  o n  t h e  m o n e y  b u t  

5  

6 A .  

7  i t ' s  c o m p a r a b l e ,  y e s .  

I s  t h e r e  a  g e n e r a l  f o r m u l a  o r  t h o u g h t  

p r o c e s s  t h a t  y o u  g o  t h r o u g h  w h e n  d e t e r m i n i n g  w h e n  

I  u n d e r s t a n d  t h a t  

. Q .  

9  

10  t o  s u b m i t  a  p a t e n t  d i s c l o s u r e ?  

y o u  s u b m i t t e d  t h i s  p a t e n t  d i s c l o s u r e  i n  q u e s t i o n .  I X .  

2 9 9 / 8 4 ,  b e c a u s e  a t  t h a t  p o i n t  i n  t i m e ,  y o u  f e l t  y o u  1 2  

c o u l d  c o m p l e t e  t h e  r e s t  o f  t h e  c o m p o u n d s  w i t h  s o m e  1 3  

e x p e c t a t i o n  o f  a c t i v i t y .  1 4  

> T h a t ' s  r i g h t .  1 5  A .  

I  h a v e  n o t h i n g  f u r t h e r .  16  M R .  K E L B E R :  

1 7  
? 

R E D I R E C T  E X A M I N A T I O N  B Y  M R .  V I L A :  s 1 8  
0 

D D r .  W a t t a n a s i n ,  t h e r e  s e e m s  t o  b e  a  1 9  Q .  •  

l i t t l e  u n c e r t a i n t y  i n  y o u r  m i n d  w i t h  r e g a r d  t o  t h e  2 0  

s u b m i s s i o n  o f  a  p u b l i c a t i o n  c l e a r a n c e  o n  t h e  2 1  

2 2  s u b j e c t  m a t t e r  t h a t  b e c a m e  t h e  s u b j e c t  o f  t h e  

p a t e n t  a p p l i c a t i o n  t h a t  w a s  f i l e d  a n d  I  b e l i e v e  y o u  2 3  

t e s t i f i e d  y o u  a r e  n o t  s u r e  w h e t h e r  y o u  m a y  h a v e  2 4  

s u b m i t t e d  a  r e q u e s t  f o r  p u b l i c a t i o n  p r i o r  t o  o r  2 5  

1 3 1  
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6 5  

r e d i r e c t  W a t t a n a s i n  1 

I s  a f t e r  t h e  f i l i n g  o f  t h e  p a t e n t  a p p l i c a t i o n .  2 

t h a t -  c o r r e c t ?  3  

Y e s  .  A .  

W o u l d  y o u  b e  s t i l l  u n c e r t a i n  w h e t h e r  

t h a t  r e q u e s t  w a s  s u b m i t t e d  b e f o r e  o r  a f t e r  t h e  

r a t i n g  o f  t h e  d i s c l o s u r e  w h i c h  t o o k  p l a c e -  i n  

5  Q .  

" A "  6 

7  

J a n u a r y  1 9 8 8 ,  w o u l d  y o u  h a v e  - -

I  w o u l d  s a y  d e f i n i t e l y  a f t e r ,  y e s .  

8 

9  A .  

a A f t e r  t h e  " A "  r a t i n g ?  10 Q .  z 
o 

A f t e r ,  y e s .  1 1  A .  x 0 
1 I  h a v e  n o  f u r t h e r  q u e s t i o n s .  

I  w o u l d  j u s t  l i k e  t o  a s k  

t h e  g e n e r a l  q u e s t i o n  w h e t h e r  a t  a n y  t i m e  b e t w e e n  

t h e  s y n t h e s i s '  o f  6 3 5 4 8  a n d  6 3 5 4 9  - -

T H E  W I T N E S S :  

M R .  V I L A :  12  E 
U 

3 M S .  F U R M A N :  1 3  

1 4  

e 

i n 
1 5  

6 4 5 4 8  a n d  6 4 5 4 9 .  1 6  

C o r r e c t ,  w h e t h e r  b e t w e e n  M S .  F U R M A N :  1 7  a. 
3 o a 

t h a t  s y n t h e s i s  a n d  t h e  s y n t h e s i s  o f  6 4 9 3 3  a n d  l a t e r  

c o m p o u n d s ,  w h e t h e r  i n  t h a t  p e r i o d ,  y o u  e v e r  h a d  t h e  

i n t e n t i o n  t o  a b a n d o n  y o u r  i n v e n t i o n ?  

o 18  > 
a c 
o 

1 9  o 
tu 
X 

2 0  •  

T H E  W I T N E S S :  N o ,  a s  I  s a i d  b e f o r e ,  2 1  

2 2  d e f i n i t e l y  n o t .  

M R .  K E L B E R :  T h a n k s  a g a i n ,  d o c t o r .  W e  2 3  

a p p r e c i a t e  i t .  2 4  

T H E  W I T N E S S : ,  T h a n k  y o u .  2 5  

*•••• 
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redirect Wattanasin 1 

MR. KELBER: Before we go off the 

.3 .record, different people, have different styles. We 

have been operating under the situation where you 

identify an exhibit, you object to it. Just in 

case you operate under a different fashion, we have 

exhibits F-l through F-8 and W-l through 3. We 

have objected to W-2. Do you have any objections 

to any of F-l through 8? 

MS. FURMAN: No. 

2 

4 

5 

6 

7 

8 

9 

10 

(Time noted is 2:30 p.m.) 11 

12 

13 

14 

SOMPONG WATTANASIN 
15 

16 i 

> 

17 
Subscribed and Sworn to before me 

This ^/T^dav of' .19 9 3 
18 

3 19 ; 

20 
IZLdLdU 12. m 

A Notary Public 21 

AKTOINSTTE LOM3ARD1 
Notary Public of Nsw Jersey 

My Corunission Expires Apnl 3,7534 
22 

23 

24 

25 
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ERRATA SHEET 

, Wattanasin v .  Fujikawa et al. 
Sompong Wattanasin 
March 22, 1993 

Name of cases 
Deposition of: 
Date taken: 
Page 1/1 

REASON CHANGE PAGE LINE 

My best recollection is that I 
actually spoke the term 
"pathway," and not "hardware". 
Also, I would not have said 
"hardware" because it makes no 
sense in this context. 

Change "hardware" to 
"pathway". 

33 16 • 

Change "and" to "an". This is an obvious typographical 
error. The proper word is 
obviously "an"; the word "and" 
makes no sense in this context. 

46, 13 
46 15 

I believe that the question 
actually referred to "1985", and 
that the date of "1988" appears 
to be a typographical error, 
since it refers to the date of 
5/7/85 on page 37, 1. 22. 

38, 5 Change "1988" to 
"1985". 

. ^ ^ , 
SOMPONG WATTANASIN 

SUBSCRIBED AND SWORN' TO BEFORE ME 

This day of , 1993 

Notary Public 

ANTCINETTS LOMBARD! 
Notary Public of New Jersey 

My Commission Expires Aprtf 2,7994 
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) 
2 C E R T I F I C A T E  

3 

4 I, GARY M. TALPINS, a Notary Public and 

Certified Shorthand Reporter of the State of New 

6 Jersey, do hereby certify that prior to the 

7 commencement of the examination/' SOMPONG WATTANASIN 

8 was duly sworn by me to testify the truth, the 

whole truth and nothing but the truth. 9 
0 

10 I DO FURTHER CERTIFY that the foregoing is a 2 
C 

' O 
a. 
X true and accurate transcript of the testimony as 11 8 
H 
CO 

taken stenographically by and before me at the 12 c 
UJ 

§ 

time, place and on the date hereinbefore set forth. 13 

to the best of my ability. 14 

e I DO FURTHER CERTIFY that I am neither a 15 3 

relative nor employee nor attorney nor agent of any 16 S 

of the parties to this action, and that I am 17 (L 
D 
O a 
G neither a relative nor employee of such attorney or 18 > 
0 £ 
8 counsel, and that I am not interested directly or 19 
UJ 
I 
H 

indirectly in the interference either as counsel. 20 

2 1  attorney, agent or otherwise. 

22 

23 a i UAJ • 

M. Talpins, C.S.R. 
4e No. XI0 05 61 

24 Gary 
Lice 

25 
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Case No. 600-7101/CONT/INT.i 

Patent 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

WATTANASIN 

Interference No. 102,975 V. 

FUJIKAWA et al. Examiner-in-Chief; M. Sofocleous 

FYI 

WATTANASIN NOTICE OF FILING OF THE 

37 CFR §1,653(c) 
RECORD^y ̂  

RECEIVED IN 
BOX INTERFERENCE 

Appended is the Wattanasin Consolidated Record for 

Interference Nos. 102,648 and 102,975. 

Respectfully submitted, 

d-ftlfJ1 
Diane E'. Funtian ! / { 

si 

Attorney for the Party Wattanasin 
Registration No. 31,104 
201-503-7332 

Enclosures: 
Record 

Volumes I, II, III, IV, V 

Exhibits 
A-l, A-2, A-3; B-l, B-2; C-l, C-2, C-3; D-l, D-2, 
D-3; E-l, E-2, E-3, E-4, E-5; F-l? G-l, G-2; H-l; 
1-1? J-l; K-l? L-l; M-l, M-2, M-3, M-4, M-5; N; 0; 
P-l, P-2, P-3? Q? R; S; T; U-l, U-2; V-l, V-2; W? 
X; Y-l, Y-2; Z; S-l, S-2, S-3, S-4. 

SANDOZ CORPORATION 
59 Route 10 
E. Hanover, NJ 07936 

t hereby certify that this correspondence is being 
deposited with the United States "Postal Service as 
first class mail in an envelope addressed to: Commls* 
sioner of Patents and Trademarks, Washington, D.C. 
20231, on Jl̂ y.-1.7.v 1 993 

ff!te£BraSn DEF:rmf 
May 17, 1993 Diane 

Name of applicant assignee, or 
. RegisMted Representative 

f date of Signature 

:! 
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CERTIFICATE OF SERVICE 

It is hereby certified that a true copy of the paper 

entitled: 

WATTANASIN NOTICE OF FILING OF THE RECORD 
37 CFR §1.653(c) 

and the Record and Exhibits appended thereto were served on 
counsel for the party Fujikawa et al., this 17th day of May 
1993, by postage pre-paid first-class mail addressed to the 
following: 

Obion, Spivak, McClelland, Maier & Neustadt, P.C. 
Attn: Steven B. Kelber, Esq. 
1755 South Jefferson Davis Highway 
Crystal Square 5, Ste. 400 
Arlington, VA 22202 

'ftM UMWf 
: E. Fu Diane urman 

TTT 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

WATTANASIN V. FUJIKAWA ET AL. 

/ 

FYI 
WATTANASIN CONSOLIDATED RECORD 

1993 
VOLUME n 

RECEIVED IN 
DOX INTERFERENCE [PAGES 136- 226] 

Diane £. Fiirman 
Sandoz Corporation 
Patent and Trademark Department 
Building 418 
59 Route 10 
E. Hanover, NJ 07936-1080 

. (201)503-7332 
Attorney for the party WATTANASIN 

Of Counsel 
Richard E. Vila 
Melvyn M. Kassenoff 
Sandoz Corporation 
Patent and Trademark Department 
Building 418 
59 Route 10 

ivey, NJ 07936-1080 
(201̂ 503/7852 

May 15 ft 

pj\RTY^—-a 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

WATTANASIN 

Interference Nos. 102,648, 102,975 

Examiner-in-Chief: M. Sofocleous 

v. 

. FUJIKAWA et al. 

DECLARATION OF FAIZULLA'G. KATHAWALA PURSUANT TO 37 CFR §1.672 

I, Faizulla G. Kathawala, Ph.D., do hereby declare as 
follows: 

. (1) That I am employed by Sandoz Pharmaceuticals 
Corporation as Director of Medicinal Chemistry — 
Lipoprotein Metabolism. I am the supervisor of Dr. 

Sompong Wattanasin. All activities referred to in this 

Declaration took place in the United States. 

(2) For over a decade Sandoz has been involved in an 
intense effort to discover compounds which have HMG-CoA 
reductase inhibiting activity. This project began in 1979 

when I was named the section head, supervising one other 

Ph.D. and his technician. Our research team expanded 
until there are five laboratory units each headed by a 
Ph.D. and also staffed by 12-15 other scientists. Sompong 
Wattanasin joined the project in -1982 as a Post-Doctoral 
level scientist working under my direction, and was later 

appointed as head of one of the five laboratory units. 

(3) That prior to and during the same time as the 
invention of. the quinoline-HMG-CoA reductase inhibitory 
compounds claimed in the-Wattanasin patent application 

136 
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n 
Ferizulla G. Kathawala 
Rule 672 Declaration 
Page - 2 -

Serial Number 07/498r30i, I and/or other scientists in my 
department had invented other HMG-CoA reductase inhibitors 
which were chemically analogous to such quinolines except 

that the quinoline moiety was replaced by another moiety 
which included: the pyrazole, pyrimidine, indene, 
pyrrole, naphthalene and indole systems. By "system" I 
mean the compound either had the following side chain 

OH OH 9 

R 

and was a salt form, an acid form, or an ester form, or 
the compound was in a lactone form. Additionally, it 

included the 3R,5S forms as well as racemates. Based on 
the chemistry we learned from these other systems, we 

expected that if one of these forms showed biological 
activity, the other forms could be expected to show 

activity as well. Thus, when a scientist referred to 

compounds in • a generic manner, it was understood by 
everyone involved to include salts, acids, esters and 
lactones, even if only one o^f these was actually drawn. 

(4) That when a scientist had an idea for making a 
new system, he would review the idea with me prior to the 
start of the synthesis. The proppsed synthetic pathways 
would also be discussed. Dr. Wattanasin reviewed his idea 
for making a quinoline system with me .prior to the 
synthesis of the first quinoline. 
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Faizulla G. Kathawala 
Rule 672 Declaration 
Page - 3 -

WATTANASIN CONCEPTION PRIOR TO AUGUST 20, 1987 

On or before November 28, 1983, the subject 

invention was disclosed to.me by Dr. Sompong Wattanasin. 

On November 28, 1983, I received a report from Dr. 
Wattansin in which compounds of the Wattanasin patent 
application were proposed for synthesis. • 

1. 

Exhibit A-l comprises a true copy of the report I 

received. I understood the "L" in structure _14 to include 
the following side chain (where R indicates an acid, salt • 

or ester) and also the lactone form. 

OK 

OH OH 
R and 

O 

I understood that the open chain compounds were preferably 
in the 3Rr5S form or in an racemic mixture, and that the 

lactone was preferably in the 4R,6S form or in a trans 
racemic mixture. -

On November 19, 1984, I received a report from 

Dr. Wattanasin, proposing the synthesis of additional 
compounds which form the subject of this invention. 

2. 

Exhibit A-2 comprises a true copy of the report I 
For each of the structures drawn on page 1 of 

Exhibit A-2, I understood "L" to include the following 
received. 
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Faizulla G. Kathawala 
Rule 672 Declaration 
Page - 4 

(where R indicates an acid, salt or ester) and also chain 
the lactone form. 

OH 
OH OH 

R and 

l 

I understood that the open chain compounds were preferably 

in the 3R/5S form or in an erythro racemic mixture, and 
that the lactone was preferably in the 4Rf6S form or in a 

trans racemic mixture. 

On March 16, 1987 I reviewed, understood, and 
signed and dated as a witness, a disclosure of invention 

prepared by Dr. Wattanasin for, the compounds of this 

patent application. 

3. 

Exhibit A"3 is a true copy of the disclosure of 

bearing my signature 
understood Compound I of Exhibit A-3 to include the salt 

and acid forms as well as the ester form shown. I also 
understood that the preferred stereochemistry for the open 
chain compound was the 3R,5S or the erythro racemate, and 
that • for the lactone,, the 4R,6S form or the trans racemate 

was preferred. 

as a witness. I invention, 
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Faizulla G. Kathawala 
Rule 672 Declaration 
Page - 5 -

4. During the time that Drs. Wat tana sin and Patel 
made the compounds - described in their laboratory 

notebooks, I observed their work in my laboratoryr and I 
was in contact with them on a frequent basis concerning 
their progress and results. Dr. Wattanasin spent a 
considerable amount of time and effort on this project. 

WATTANASIN ACTUAL REDUCTION TO PRACTICE 

To the best of my knowledge and belief, the 
Laboratory notebook pages which form Exhibits B-l, B-2, 
and F-l are accurate reflections of the work performed in 

my laboratory. 

1. 

I was aware that certain of the Wattanasin 

compounds were sent to Dr. Scallen for in vitro biological 
testing prior to August 20, 1987. I was aware that Dr. 

Scallen reported the results he obtained to Dr. Robert 
Damon. Dr. Dainon reported these results to me. 

2 .  

Exhibit E-5 contains ' true copies of reports of 
activities of compounds which Dr. Damon sent to me and 
other investigators involved in the HMG-CoA reductase 
project. 

3. That based on the in vitro biological activity, I 
knew, prior to August 20, 1987, that compounds according 
to this invention were HMG-CoA reductase inhibitors. I 
therefore knew that they possessed utility as anti-
cholesterol synthesis agents, and therefore as 
hypolipoproteinemic and anti-atherosclerotic compounds. 
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Faizulla 6. Kathawala 
Rule 672 Declaration 
Page - 6 -

I also believed, prior to August 20, 1987, based 

on the.in vitro data for compound 63-366, that compound 

63-366 and other compounds of the invention would also 
have activity as an HMG-CoA reductase inhibitor when 

administered in vivo, to a patient. 

4. 

The undersigned declares further that all statements 
made herein of my own knowledge are true and that all 

statements made on information and belief are believed to 
be true; and further that these statements were made with 

the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, 

under Section 1001 of Title 18 of the United States Code 
and that such willful false statements may jeopardize the 

of this application or any patent issuing validity 

thereon. 

I hereby subscribe my name to the foregoing 

Declaration this IX. day of- , 1992. 

FAIZULLA G. KATHAWALA, Ph.D. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

9 

WATTANASIN 
102,648, No's. Interference v. 

102,975 
FUJIKAWA et al. Examiner-in-Chiefr M. Sofocleous 

OF NICHOLAS A, PAOLELLA PURSUANT TO 37 C.F.R. DECLARATION 
§1.672 

I, Nicholas A. Paolella, do hereby declare as 

follows: 

(1) That I was a Senior Scientist A employed by 

Sandoz Pharmaceuticals Corporation from 1960 to 1991. In 

the course of my employment I synthesized compounds, 

including HMG-CoA reductase inhibiting compounds and I am 
familiar with the chemistry employed to make such 

compounds. 

to in this That all activities referred 
Declaration took place in the United States. 

(2) 

That I have reviewed Sompong Wattanasin's 

Laboratory Notebook #1049 pages 237, 241, 248, 251, 245, 
Laboratory Notebook #1079 pages 22, 24, 27, 30, 33, 34, 
39, 105; 106, 110 and 111. 

(3) 

That I understood the experiments reported on 
these pages, and read and understood the aforementioned 

Laboratory Notebook pages, which I signed as a witness 

prior to August 20, 1987. 

(4) 
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Nicholas A. Paolella 
Rule 672 Declaration 
page - 2 -

Exhibit B-l- contains true copies of Sompong 

Wattanasin's Notebook #1049, pages 237, 241, 248, 251, 245 
and Notebook #1079, pages 22, 24, 27, 30, 33, 34, 39, 105, 

106, 110 and 111 which bear my signature. 

It is my recollection that I signed these pages prior 

to August 20, 1987-

The. undersigned declares further that all statements 
made herein of my own knowledge are tame and that all 

statements made on information and belief are believed to 
be true; and further that these statements were made with 

the knowledge that willful false statements and the like 

so made are punishable by fine or imprisonment, or both, 

under Section 1001 of Title 18 of the United States Code 
and that such willful false statements may jeopardize the 

of this application or any patent issuing validity 
thereon. 

I hereby subscribe t my name to the foregoing 

Declaration this day of 1992. 

• NICHOLAS A. PAOLELLA' 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

WATTANASIN 
Interference Nos. 102,648, 102,975 

Examiner-in-Chief: M. Sofocleous 
v. 

FUJIKAWA et al. 

DECLARATION OF PRASAD KAPA PURSUANT TO 37 CFR §1.672 

I, Prasad Kapa, do hereby declare as follows: 

(1) That I am a chemist employed by Sandoz Pharma
ceuticals Corporation in the Process Research and 
Development- Group. All. activities referred to in this 

Declaration took place in the United States. 

(2) That on or prior to July 31, 1983, I synthesized 

the following racemic compound: 

CHO OEt 

OR OR o 

R « ji-butyl-diphenyl silyl 

(3) That on or prior to May 6, 1985, X supplied this 
to Dr. Sompong Wattanasin for use in his 

synthesis of HMGrCoA reductase inhibiting compounds; and 
that this is the compound referred to as the "Prasad 
Aldehyde" in Dr. Wattanasin's notebook #1127, page 9, 

which I have reviewed. 

racemate 
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Prasad Kapa 
Rule 672 Declaration 
page - 2 -

The undersigned declares further that all statements 
made herein of my own knowledge are true and that all 

statements made On information and belief are believed to 
be true; and further that these statements were made with 
the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code 
and that such willful false statements may jeopardize the 

of this application or any patent issuing validity 
thereon. 

I hereby subscribe my name to the foregoing 
DECLARATION this fl HTday of November 1992. 

PRASAD KAFAr Ph.D. 
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IN THE UHITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

t 

WATTANASIN 

Interference Nos. 102,648, 102,975 v. 

Examiner-in-Chief: M. Sofocleous FUJIKAWA et al. 

DECLARATION OF RAJESHVARI PATEL PURSUANT TO 37 C.F.R. §1.672 

I, Rajeshvari Patel, do hereby declare as follows: 

That I am a chemist, who. was employed by Sandoz 

Pharmaceuticals Corporation, 59 Route 10, East Hanover, 
N.J. during the time when Dr. Sompong Wattanasin was in 
the process of reducing to practice compounds claimed in 

U.S. Patent Application Serial Number 07/498,301. . 

(1) 

(2) That one of my job responsibilities included the 
synthesis of certain compounds under the direction and 

supervision of Dr. Wattanasin. 

That all activities referred 
Declaration took place in the United States of America. 

to in this (3) 

SYNTHESIS OF COMPOUNDS 64-933, 64-934/Na, A. 
64-935 AND 64-936/Na 

Under the supervision of Sompong Wattanasin, I 
synthesized compounds 64-933, 64-934/Na, 64-935 and 
64-936/Na of the invention. I kept a record.of this 
activity in my Laboratory Notebook #1206. 
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Rajeshvari Patel 
Rule 672 Declaration 
page - 2 -

Exhibit F-l comprises a true copy of my Laboratory 

Notebook #1206, Pages! 130, 137, 145, 153, 158, 166, 172, 

175, 176, 179, 190 and 201. 

It was my practice to date the top of each laboratory 
notebook page on the date I started the experiment 
reported on the page, and to sign the page and date my 
signature after the experiment was completed. 

General Description of Laboratory Notebook Pages 

i. Molecular Weight; 

To determine molecular weight of each compound and 
its intermediates, mass spectrometry was performed. The 
molecular weight which was determined is the weight of the 
molecular ion, or M-H"*", where M is the compound of 

Thus, to calculate the molecular weight of the 
compound rather than its ion, one must subtract the 
molecular weight of hydrogen (1) from the molecular weight 

In the notebook pages, I recorded the 
molecular weight of the ion. Thus, the molecular weight 
of the compound is 1 less than what I recorded in my 

notebook• 

interest. 

of the ion. 

ii. Spectra and Microanalyses: 

The spectra and microanalyses were not performed by 

me, but were performed by an employee of the Physical 
Organic Chemistry Department of Sandoz Pharmaceuticals 
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Upon receipt of the spectra from the 
Department, I filed them in 

Corporation. 
Physical Organic Chemistry 
their own folder arranged by their compound number. 
Reference is made to the work of Dr. Sandor Barcza for 

details concerning analysis procedures.' 

Notebook #1206, page 130 is dated June 1, 1987 at the 
top in my handwriting, and contains my dated signature of 
June 8, 1987, at the bottom of the page, 

documents the following reaction which I performedJ 
This page 

0 o 0 0 

COjfct 
0 ost o o 

H2- KC1 w 
(1205-130-27) 

0 = phenyl group 

(1206-129-16) 

The compound on the left side of the equation was 

designated 120'6-129-18. A mixture of 11.5 g (0.04930 mol) 
of 1206-129-18, 11.93 ml (0.073958 mol; 1.5 equivalents) 
of and 105 ml EtOH was heated to reflux for six hours 

(10:00 A.M. to 4:00 P.M.) and then stirred at room 
temperature overnight. 

The following day, the reaction mixture was 
evaporated to dryness to give a yellow oil with the rotary 

evaporator, basified with NH^OH and extracted with ether, 
and the ether extract was washed with ̂ 0 and then brine, 
dried with anhydrous sodium sulfate, and filtered. The 
filter cake was washed with ether and the washing was 
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combined with the initial filtrate and evaporated to give 

10.21 g of an orange-yellow solid, designated 1206-130-27. 
IR and NMR spectra were performed and follow Laboratory 
Notebook #1206, page 130. Yield was calculated to be 

64.86%. The spectra were judged by me and Dr. Wattanasin 

to be consistent with the desired product (1206-130-27). 

Notebook #1206, page 137 is dated June 9, 1987 at the 
top in my handwriting,' and contains my dated signature of 
July 2, 1987 at the bottom of the page, 

documents the following reaction which I performed: 

This page 

0 0 
LAH 

COjEt o OH O Ether 
K M 

(1206-130-27) (120S-137-21) 

TO 10.21 g (0.0319621 mol) of 1206-130-27 in 100 ml 
dry ether with cooling was added 2.43 g (0.063242 mol) LAH 
(lithium aluminum hydride) portion-wise. The reaction was 
exothermic .and foaming occurred. The mixture was stirred 

at room temperature for three hours (9:35 A.M. to 12:35 

P.M.). 

The reaction mixture was poured into ice water (the 
reaction was strongly exothermic)'. The result was 

extracted with ether and the ether extract was-washed with 
water and then brine, dried with anhydrous sodium sulfate 
and filtered. The filter cake was washed with ether, and 
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the washing was combined with the initial filtrate. 

Evaporation gave 8.5 g of a yellow solid, designated 

1206-137-31. IR and NMR spectra were performed and the 

results follow Laboratory Notebook #1206/ page 137. The 

spectra were judged by me and Dr. Wattanasin to be 

consistent with the desired product (1206-137-31). Yield 

was calculated at 95.8%-of theoretical. 

Notebook #1206/ page 145 is dated June 17/ 1987 at 

the top in my handwriting, and contains my signature. 

This page documents the following reaction which I 

performed: 

0 0 
cso Mr»02 OH 

0 o y. 
N 

(1205-145-25) (1206-137-31) 

To 8.0 g-(0.0288392 mol) of 1206-137-31 in 150.0 ml 

toluene was added 16.0 g activated MnOj. This was heated 

to reflux for approximately 3-3/4 hours (11:00 A.M. to 

2:45 P.M.). The result was filtered through a pad of 

silica gel. During filtration, it separated into, two 

bands, which were then filtered separately and evaporated 

separately. Both were yellow solids: (a) 2.6518 g 

designated 1206-145-25 with a molecular weight of 27 6, 

which was determined to be the desired product; and (b) 

4.4663 g, designated 1206-145-26, with, a molecular weight 

of 278, which was determined to be the starting material. 
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IR and NMR spectra were performed on 1206-145-25 and the 

results follow Laboratory Notebook #1206, page 

145. The spectra were judged by me and Dr. Wattanasin to 

be*consistent with the desired product (1206-145-25). 

This process was repeated with 

recorded in Laboratory Notebook #1206, page 148, and 3.26 

g of the same compound as 1206-145-25 was obtained, and 

designated 1206-148-33. Thus total yield was calculated 

as 2.6518 g + 3.26 g = 5.91.g. Theoretical yield was 7.91 

g, yield was therefore 74.52%. 

1206-145-26 as 

Notebook #1206, page 153 is dated June 30, 1987 at 

the top in my handwriting, and contains my dated signature 

This page documents the following of July 6, 1987. 

reaction which I performed: 

0 
0 

CHO 
?h3? 2 o toluer.s ccyig o 

•N* reflux 

(1205-145-25) 
(1206-146-33) 

(1206-153-40) 

Ph = phenyl group 

Me = methyl group 

5.91 g of the combination of 1206-145-25 and 

1206-148-33 (0.0214909 mol), 8.6135 g of Ph3P 

COjMef0.025789 mol) and 85 ml of toluene were heated to 
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(Before heating this was a yellow 

It was then stirred at room 

reflux for 1.5 hours, 

heterogeneous mixture). 

temperature overnight. 

The following day, the reaction mixture was diluted 

with 50% ether/petroleum ether and filtered through a pad 

of silica gel. The filter cake was washed with 50% 

ether /petroleum" ether, the washing was combined with the 

initial filtrate and evaporated to dryness to give 8.6 g 

of a yellow crystalline solid. Trituration with methanol 

gave 5'. 5198 g of an off-white solid, designated 

1206-153-31, molecular weight 331; yield was 77.6%. The 

mother liquor was evaporated to dryness, leaving a 2.7593 

g of a yellow oil, designated 1206-153-34. 

Trituration of 1-206-153-34 with methanol gave 761.6 

mg of a light yellow solid, designated 1206-153-37, with a 

molecular weight of 331. Evaporation of the mother liquor 

to dryness resulted in a yellow solid, designated 

1206-153-38. 1206-153-31 and 1206-153-37 were combined 

and designated 1206-153-40. The melting point of 

1206-153-40 was found to be 128-13Q0C. Spectra were run 

on 1206-153-31 (NHR), 1206-153-37 (NMR) and 1206-153-34 

(IR) and the results follow Laboratory Notebook #1206, 

page 153. The spectra of 1206-153-31 and 1206-153-37 were 

judged by me and Dr. Wattanasin to be consistent with the 

desired product. 

Notebook #1206, page 158 is dated July I t  1987 at the 

top in my handwriting, and contains my dated signature of 

July 17, 1987. This page documents the following reaction 

which I performed: 
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0 o 

xk 1.5 M 
DI5AL-H o •o OH OCE-. 

o ) 
N ̂  

(1206-153-40) (1206-158-41) 

To a solution of 6.25 g of 1206-153-40 (0.0188821 

mol) in 75 ml CHjC^ at -780C was added 25.18 ml of 1.5 M 

DIBAL-H (diisobutylalrnnintun hydride) (0.0377642 mol; 2 

equivalents) in toluene. This was stirred at -780C for 

about three hours (12:15 P.M. to 3:10 P.M.). The reaction 

was then quenched with 12.5 ml 2 N NaOH, diluted with 

EtOAc, and stirred at room temperature overnight. A white 

solid (gel) came out of solution. 

The following day, the reaction product was filtered 

through a pad of silica gel, washed with EtOAc, water, and 

then brine, dried with anhydrous sodium sulfate and 

The result was 5.42 g of an evaporated to dryness, 

off-white solid, designated 1206-158-35. Yield was 73.7% 

theoretical yield. The solids were dissolved in Et20, and 

the insoluble portion (aluminum oxide) was filtered off. 

The solution was evaporated-to dryness, resulting in 5.22g 

of white-yellow solids designated 1206-158-37. The solids 

the insoluble portion dissolved in EtjO, and 

(aluminum oxide) was filtered off. The resulting solution 

were 

was evaporated to dryness, resulting in 4;2117 g of a 

yellowish solid, designated 1206-158-41, with a molecular 

weight of 303 and a melting, point of 119-1210C. NMR and 

IR spectra were run on 1206-158-41 and the results follow 

The spectra were Laboratory Notebook #1206, page 158. 

judged by me and Dr. Wattanasin to be consistent with the 

desired product (1206-158-41). 
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Notebook #1206, page 166 is dated July 15, 1987 at 

the top in my handwriting, and contains my dated signature 

This page documents the following of | July 20, 1987. 

reaction, which I performed: 

0 0 
«r.02 CHO 

OH o r\ 
N N 

(1206-158-41) 
(1206-156-30) 

To 4.0 g of 1206-158-41 (0.0132013 mol) in 50 ml 

toluene was added 8-0 g activated MnC^ • This was heated 

to reflux for one hour (2:00 P.M. to 3:00 P.M.), then 

stirred at room temperature overnight. 

The following day, the reaction product was filtered 

through a pad of silica gel. Evaporation to. dryness gave 

3.4946 g .of a yellow crystalline material, designated 

1206-166-30, with a molecular weight of 301. NMR and IR 

spectra were run. on 1206-166-30 and the results follow 

Yield was 88% Laboratory Notebook #1206/: page 166. 

theoretical yield. The spectra were judged by me and Dr. 

Wattanasin to be consistent with the desired product 

(1206-166-30). 

Twelve days later, a microanalysis was performed. 

Two days later, the melting point was determined to be 

98-1010C. 
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Notebook #1206, page 172 is dated July 20, 1987 at 

the top in my handwriting, and contains my dated signature 

of July 21/ 1987. Notebook #1206, page 175 is dated July 

1987 at the top in my handwriting, and contains my 

These pages document 

22 

signature of August 5, 1987. dated 

the following reaction which I performed: 

o o 

X/k OH O 0 0 0 
ort CHO "Ss-* o o OEt * 

N ' K&K N St « •thyl 

(1206-166-30) 
(1206-175-4) 

To absolution of 3.5 g (0.0116279 mol) of 1206-166-30 

in 40 ml dry THF at ^50C to -100C was added 38 ml of a 

previously prepared solution of the dianion of ethyl 

acetoacetate, the details of the preparation of which are 

set forth below. The color change from yellow to orange 

to dark red, suggesting that' the reaction had occurred. A 

TLC (using 50% ether/petroleum ether) run after 15 minutes 

indicated the reaction was complete. The reaction mixture 

was stirred for 30 minutes. 

The . reaction mixture was quenched with NH^Cl 

solution, extracted with EtOAc, resulting in two layers. 

The organic layer was separated and was washed with water 

then brine, dried with anhydrous sodium sulfate and 

filtered. Evaporation gave 5.9188 g of a yellow oil, 

designated 1206-172-41. Yield was 67.87% theoretical. 
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To make the dianion solution used above, the 

following procedure was used. A solution of 5 ml ethyl 

acetoacetate in 50 ml dry THF was added 1.9 g of 50% NaH 

in THF at -5° to 0oC. This was stirred for 15 minutes 

(the solution was foaming as was evolved). At -10° to 

-150C, 27 ml of 1.6 M n-butyllithium/hexane was added and 

the mixture was stirred for 20 minutes at -10 0C. 92 ml of 

a yellow homogeneous solution resulted (0.04 mol). 

Flash chromatography through silica gel (25% 

ether/petroleum ether) of 1206-172-41 gave 3.4004 g of a 

yellow solid, designated 1206-175-4. Melting point was 

84-87 ffC. Yield was 68%. A microanalysis was performed 

and the results are shown. NMR and IR spectra were run on 

1206-175-4 and the results follow Laboratory Notebook 

#1206 , page 172. The spectra were judged by me and Dr. 

Wattanasin to be consistent with the desired product 

(1206-175-4). 

Notebook #1206, page 176 is dated July 23, 1987 at 

the top in my handwriting, and contains my dated signature 

of August 5, 1987. This ' page documents the following 

reaction which I performed.* 

st35 
tfaEr* 

*1 \ 

OH C 0 0 

ost PJL-. 
» •  

(1205-175-4) 

0 fcO OH 0 

o ost 

N 

(1206-176-41) 
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To a homogeneous solution of 1.0 g (0.0023201 mol) 

1206-175-4 in 10 ml-dry THF and 2.5 ml methanol was added 

3.5 ml 1 M Et^B (0.0034801 mol; 1.5 equivalents) in THF. 

This was stirred at room temperature for one hour (9:45 

A.M. to 10:45 A.M.). Then the solution was cooled to 

-780C. 0.1315 g of NaBH4 (0.0034810 mol; 1.5 equivalents) 

was added portion-wise. This was then stirred at -780C 

for four hours (11:00 A.M. to 3:00 P.M.). 

The reaction was quenched with 5 ml acetic acid at 

-780C. Ethyl acetate was then added and the mixture was 

allowed to warm to room temperature. The organic layer 

was washed with saturated sodium bicarbonate solution, 

water, and brine. It was then dried, filtered and 

evaporated to dryness-. The residue was redissolved in 

methanol and evaporated to dryness. The evaporation 

process (in methanol) was repeated until TLC showed the 

desired product was obtained, 1.0914 g of an orange oil, 

designated 1206-176-39. 

Flash chromatography on silica gel (80% ether/ 
V 

petroleum ether) gave two products: (a) F^ g ,  0.4043 g of 

a yellow solid, designated 1206-176-41 with a molecular 

weight of 433 and M.P. 104-106 0C, which was shown by HPLC 

to be 98.3% pure; and (b) F7_i3/ 0.510 g of a yellow solid 

designated 1206-176-43, with a molecular weight of 433, 

which was shown to be 93.2% pure by HPLC. IR and NMR 

spectra were run on both 1206-176-41 and 1206-176^-43 and 

follow Laboratory Notebook #1206, page 17 6. Based on 

these spectra, compound 1206-176-41 was determined to be 
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the desired product. Compound 1206-176-41-was eventually 

renamed 64-933. 

A sample of 64-933 was sent to Dr. Scallen for 

biological testing in his in vitro microsomal assay for 

HMG-CoA reductase inhibition activity. It was shown by 

Dr. Scallen to possess inhibition activity prior to 

December 7, 1987. I learned of this activity from Dr. 

Damon. Thus, prior to December 1, 1987, I knew that 

64-933 was useful as an anti-cholesterol biosynthesis 

agent, and would be useful in treating atherosclerosis and 

other conditions resulting from excessive cholesterol 

biosynthesis. 

Notebook #1206, page 179 is dated July 28, 1987 at 

the top in my handwriting, and contains my dated signature 

of August '5, 1987. This page documents the following 

reaction which I performed: 

0 OH OH O C NaOK XA OH CH 0 
021 •s5 

I o 
H 

(1206-176-43.) (1206-179-30) 
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To 200.0 mg 1206-176-41 in 5 ml absolute ethariol at 

00C. was added approximately 439 uml of 0.5N NaOH. This 

was stirred at 00C. for approximately 1 hour. A yellow 

oil resulted. The mixture was diluted with ether and 

evaporated to a yellow oil. This was re-diluted with 

ether and solids precipitated out of solution. The solids 

were washed with ether, the ether was decanted, and the 

solids were dried under vacuum to obtain 178.8 mg of 

yellow solids designated 1206-179-30. NMR and IR spectra 

and a microanalysis were performed. The spectra appear 

after Notebook #1206, page 179, and were judged by me and 

Dr. Wattanasin to be consistent with the desired product 

(1206-179-30). The product shrunk at 1870C and the 

melting point was above 2100C. 

It was submitted to 

Scallen for biological testing in his above-mentioned 

in vitro microsomal assay and was found to be active. 

•1206-179-30 was re-named 64-934. 

Dr. 

Notebook #1206, page 190 is dated August 10, 1987 at 

the top in my handwriting, and contains my dated signature 

of September 1, 1987. This page documents the following 

reaction which I performed: 

c .p 
R V! ̂  ]V \\ 

* "V/ 
* 

weAp-

4-n 
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To a solution of 400 mg 1206-187-18 in 133.6 ml-THF 

at room temperature was added 1M Et^B (0.0001437 mol) and 

1 ml air (by syringe). The solution was stirred at room 

The solution was then cooled to temperature for 1 hr. 

-780C and 10 mg NaBH, was added. The reaction mixture was 

cooled to -780C/ 51 mg NaBH^ was added and stirring was 

continued at -780C from 12 noon to 3 p.m. The reaction was 

and extracted with EtOAc, and washed with quenched 

saturated NaHCO^, dried, filtered, washed with MeOH- five 

times to give a yellow oil which was chromatographed to 

1206-190-38, which was 

vacuum to give 206.6 mg of 1206-190-41 

give a yellow-orange oil 

dried over high 

which was believed to be the ervthro racemate. 

/ / 

It was submitted to 1206-190-41 was re-named 64-935. 

Scallen for biological testing in his above-mentioned 

in vitro microsomal assay and was found to be active. 

Dr. 

Notebook #1206, page 201 is dated August 25/ 1987 at 

the top in my handwriting, and contains my dated signature 

of September 1, 1987. This page documents the following 

reaction which I performed. 
? 

O o OH OH o OH OH 0 NaOH 

XX •<p „.© 0£ t  O 

(1206-150-41) 

To 100 mg 1206-190-41 in 

x* 
(1206-201-30) 

5 ml absolute ethanol, at 

0#C with stirring was added approximately 217.3 uml IN 

The mixture was stirred at 00C for NaOH dropwise. 

approximately 3 hours, resulting in a yellow oil. 
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This was diluted with ether, and evaporated to 

to produce a yellow oil. Upon the addition of 

yellow solids precipitated out. 

washed and dried to give 86.4 mg of a yellow 

dryness 

ether, 

filtered, 

solids designated 1206-201-30. 

These were 

NMR and a microanalysis were performed on 

1206-201-30. The'spectrum appears after Notebook #1206, 

page 201. It was judged by me and Dr. Wattanasin to be 

consistent with the desired product (1206-201-30). Its 

melting point was greater than 2250C. 

1206-201-30 was renamed 64-936. 

Compounds 64-933, 64-934/Na, 64-935 and 64-936/Na 

were sent to Dr. Scallen for biological testing in his in 

vitro microsomal assay for HMG-CoA reductase inhibition 

activity. 
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The undgreigned declares further that all statements 
madfi herein o£ my own knowledge are true and that all 
statements mad® on information and belief are believed to 
'be true; and further that these atatements were made with 
the knowledge that willful false statements, and the like 
so mads are punishable by fine or iropriaomnent, or both, 
under Section 1001 of Titl6 IB of the United states Code 
and that such willful false statements may jeopardize the 
validity of this application or any patent isauing 
thereon* 

X hereby subscrib® tny name to th« foregoing 

DSCLARAtflQN this day of Novewber, 1992.. 
,'t 

KAJESKVARI PATEL 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

WATTANASIN 

Interference Nos. 102,648, 102,975 v. 

Examiner-in-Chiefs M. Sofocleous FUJIKAWA et al. 

SUPPPLEMENTAL DECLARATION OF RAJESHVARI PATEL 

PURSUANT TO 37 C.F.R. §1.672 

I, Rajeshvari Patel, do hereby declare as follows; 

That I aw a chemist, who was. employed by Sandoz 

Pharmaceuticals Corporation, 59 Route 10, East Hanover, 

N.J. during the time when Dr. Sbmpong Wattanasin was in 

the process of reducing to practice compounds claimed in 

U.S. Patent Application Serial Number 07/498,301, and 

during the time periods referred to in my Declaration 

pursuant to 37 CFR 1.672 and this Supplemental Declaration 

pursuant to 37 CFR 1.672. 

(1) 

(2) That one of my job responsibilities included the 

synthesis of certain compounds under the direction and 

supervision of Dr. Wattanasin. 

That all activities referred 

Declaration took place in the United States of America. 

to in this (3) 

The contents of my Declaration made Pursuant to 

37 CFR 1.672 are hereby incorporated by reference in 

their entirety. 

(4) 
Rule 
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SYNTHESIS OF COMPOUND 64-935 

Under the supervision of Sompong Wattanasin, I 

synthesized compound 64-935 of the invention. I kept a 

record of this activity in my Laboratory Notebook #1206. 

Exhibit F-l comprises a true copy of my Laboratory 

Notebook #1206, Pages 130, 137, 145, 153, 158, 166, 172, 

175, 176, 179, 190 and 201. 

Exhibit L-l hereto comprises a true copy of my Laboratory 

Notebook #1206, Pages 86, 99, 103, 119, 178, 181, 183, 

185, 186, and 187. 

These pages show the complete synthesis of compound 

64-935. 

It was my practice to date the top of each laboratory 

notebook page on the date I •started the experiment 

reported on the page, and to sign the page and date my 

signature after the experiment was completed. 
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Notebook #1206, page 86 is dated April 13, 1987 in my 

handwriting and contains my dated signature of April 14, 

1987 at the bottom of the page. This page documents the 

synthesis of compound 1206-86-387 from benzoxazine 

according to the method of Suzuki et al., JOC, 1961, 2239, 

2241. 

Notebook #1206, page 99 is dated April 13, 1987 at 

the top in my handwriting, and contains my dated signature 

of April 14, 1987 at the bottom of the page. This page 

documents the synthesis of compound 1206-99-26 by a 

process analogous to the one recorded in Notebook #1079, 

Page 248 in Exhibit B-l. • 

Notebook #1206, page 103 is dated May 4, 19 87 at the 

top in my handwriting, and contains my dated signature of 

May 5, 1987 at the fc>ottom of the page. This page 

documents the synthesis of compound 1206-103-28 by a 

process analogous to the one'recorded my Notebook #1206, 

Page 130 in Exhibit F-l. ' 

Notebook #1206, page 119 is dated May 20, 1987 at the 

top in my handwriting, and contains my dated signature of 

May 27, 1987 . at the bottom of the page, 

documents the synthesis of compound 1206-119-30 by a 

process analogous to the one recorded in my Notebook 

#1206, Page 137 in Exhibit F-l. 

This page 
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Notebook #1206, page 178 is dated July 27, 1987 at 

the top in my handwriting, and contains my dated signature 

of August 5, 1987 at the bottom of the page. This page 

documents the synthesis of compound 1206-178-31 by a 

process analaogous to the one recorded in my Notebook 

#1206, page 145 in Exhibit F-l. 

Notebook #1206, page 181 is dated July 29, 1987 at 

the top in my handwriting, and contains my dated signature 

of August 5, 1987 at the bottom of the page. This page 

documents the synthesis of compound 1206-181-26 by a 

method analogous to the one recorded in my Notebook #1206, 

page 153 in Exhibit F-l. 

Notebook #1206, page 183 is dated August 3, 1987 at 

the top in my handwriting, and contains my dated signature 

of August 5, 1987 at the bottom of the page. This page 

documents the synthesis of compound 1206-181-26 by a 

method analogous to the one recorded in my Notebook #1206, 

page 158 in Exhibit F-l. 

Notebook #1206, page 185 is dated August 4, 1987 at 

the top in my handwriting, 

synthesis of compound 1206-185-31 by a method analogous to 

the one recorded in my Notebook #1206, page 166 in Exhibit 

F-l. 

This page documents the 
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Notebook #1206, page 186 is dated August 5, 1987 at 

the top in my handwriting, and contains my dated signature 

of August 5, 1987 at the bottom of the page. 

#1206, page 187 is dated August 5, 1987 at the top in my 

handwriting and contains my dated signature of September 

1, 1987. These pages document the synthesis of compound 

1206-187-18 by a method analogous to the one recorded in 

my Notebook #1206, pages 172 and 175 in Exhibit F-l. 

Notebook 

The undersigned declares further that all statements 

made herein'of my own knowledge are true and that all 

statements made on information and belief are believed to 

be true? and further that these statements were made with 

the knowledge that willful false statements and the like 

so made are punishable by fine or imprisonment, or both, 

under Section 1001 of Title 18 of the United States Code 

and that such willful false statements may jeopardize the 

of this application or any patent issuing validity 

thereon. 

I hereby subscribe my name to the foregoing 

DECLARATION this fC day of November, 1992. 

esY-coyi iljei 
RAJESHVARI PATEL 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

WATTANASIN 

Interference Nos. 102/648, 102,975 

Examiner-in-Chief: M. Sofocleous FUJIKAWA et al. 

DECLARATION OF LAWRENCE B. PEREZ PURSUANT TO 37 CFR SI.672 

I, Lawrence B. Perez, Ph.D. do hereby declare as 

follows: . 

(1) I am an Associate Fellow employed by Sandoz 

Pharmaceuticals Corporation since July 1987. 

course of my employment I synthesize compounds, including 

HMG-CoA reductase inhibiting compounds, and I am familiar 

with the chemistry employed to make such compounds. All 

activities referred to in this Declaration took place in 

the United States. 

In the 

I reviewed and and understood the experiments 

reported in Rajeshvari Patel's Laboratory Notebook #1206, 

pages 179, 190 and 201, before signing these pages. 

(3) 

I reviewed and and understood the experiments 

reported in Rajeshvari Patel's Laboratory Notebook #1206, 

86, 99, 103, 119, 124, 167, 173, 177, 178, 180, 181, 183, 

185, 186 and 187, before signing these pages. 

(4) 

Exhibit F-l comprises true copies of Rajeshvari 

Patel's Notebook #1206, pages 179 and 201, bearing my 

signature. 
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Lawrence B. Perez 
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Exhibit L-l comprises true copies of Rajeshvari 

Patel's Notebook #1206, pages 86, 99, 103, 119, 124, 167, 

173/ 177, 178, 180, 181, 183, 185, 186 and 187, bearing my 

signature. 

The undersigned declares further that all statements 

made herein of my own knowledge are true and that all 

statements made on information and belief are believed to 

be true; and further that these statements were made with 

the knowledge that willful false statements and the like 

so made are punishable by fine or imprisonment, or both, 

under Section 1001 of Title 18 of the United States Code 

and that such willful false statements may jeopardize the 

of this application or any patent issuing validity 

thereon. 

I hereby subscribe my name to the foregoing 

Declaration this day of November, 1992. 

Lawrence B. Perez, Ph.D. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

WATTANASIN 

Interference Nos. 102,648r 102,975 

Examiner-in-Chiefs M. Sofocleous 

v. 

FUJIKAWA et al. 

PEREZ PURSUANT TO 37 CFR §1.672 DECLARATION OF LAWRENCE B. 

I, Lawrence B. Perez, Ph.D. do hereby declare as 

follows: 

(1) I am an Associate Fellow employed by Sandoz 

Pharmaceuticals Corporation since July 1987. 

course of my employment I synthesize compounds, including 

HMG-CoA reductase inhibiting compounds, and I am familiar 

with the chemistry employed to make such compounds. All 

activities referred to in this Declaration took place in 

the United States. 

In the 

I reviewed and and understood the experiments 

reported in Rajeshvari Patel's Laboratory Notebook #1206, 

pages 179, 190 and 201, before signing these pages. 

(3) 

I reviewed and an<i understood the experiments 

reported in Rajeshvari Patel's Laboratory Notebook #1206, 

86/ 99, 103/ 119, 124, 167, 173, 177, 178, 180, 181, 183, 

185, 186 and 187, before signing these pages. 

(4) 

Exhibit F-l comprises true copies of Rajeshvari 

Patel's Notebook #1206, pages 179 and 201, bearing my 

signature. 
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Lawrence B* Perez 
Rule 672 Declaration 
page - 2 -

Exhibit L-l coroprises true copies of Rajeshvari 

Patel's Notebook #i206, pages 86, 99, 103, 119, 124, 167, 

173, 177/ 178, 180, 181, 183, 185, 186 and 187, bearing my 

signature. 

The undersigned declares further that all statements 

made herein of my own knowledge are true and that all 

statements made on information arid belief are believed to 

be true; and further that these statements were made with 

the knowledge that willful false statements and the like 

so made are punishable by fine or imprisonment, or both, 

under Section 1001 of Title 18 of the United States Code 

and that such willful false statements may jeopardize the 

validity of this application or any patent issuing 

thereon. 

foregoing I hereby subscribe my name to the 

Declaration this t^^day of November, 1992. 

$?ZAJL, 
Lawrence B. Perez, Ph.D.^? 

Guufwvuo. 
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IM THE UNITED STATES PATENT AND TRADEM&RK OFFICE 

BEFORE THE BOARD OF PATENT APPEALS AMD INTERFERENCES 

WATTANASIN 

Interference Nos, 102,648, 102,975 

Examiner-in-Chiefs M. Sofocleous 

v. 

FUJIKAWA et al. 

DECLARATION OF SANDOR BARC2A PURSUANT TO 37 CFR §1.672 

Sandor Barcza, Ph.D., do hereby declare as I, 

follows: 

That I am employed by Sandoz Pharmaceuticals 

My position, both prior to August 20, 1987 

and during the time periods thereafter which are referred 

to herein, was Director of the Department of Physical 

Organic Chemistry. 

(1) 

Corporation. 

That all activities referred 

Declaration took place in the United States, under my 

supervision. 

to in this (2) 

That it was the responsibility of personnel 

working under my supervision to- perform various analyses 

of samples prepared by Sandoz chemists, including the 

determination or confirmation of chemical structure and 

purity. 

(3) 

That individuals working under my direction 

initialed and dated the pages of the IR and NMR spectra 

which they personally recorded. I have reviewed B-l, B-2 

and F-l hereto, and in my best recollection, the following 

initials are those of the following named individuals. 

(4) 
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Sandor Barcza 
Rule 672 Declaration 
page -2 -

S.D.: Susan DiCataldo; Karl G.s Karl Gunderson; 

MXK: Michael X. Kolpak? F.M.s Frances McCrink? J.B.s 

(?); none of whom are now employed by Sandoz. 

M.J.S.5 Michael J. Shapiro, Fellow, Senior 

Scientific Staff, and head of the NMR laboratory. 

B-lr B-2 and F-l contain true copies of IR 

Spectra generated by. the Physical Organic Chemistry 

Department under my supervision. 

Exhibits 

and 

I. ANALYSIS OF WATTANASIN COMPOUNDS 

Sandoz has established procedures which researchers 

must follow in order for my department to perform various 

analyses of compounds and mixtures. These procedures are 

outlined below and were company policy at the time when 

the samples of Exhibits B-l, B-2, and F-l were analyzed, 

prior to August 20, 1987 and during the other time 

periods referred to herein. 

i .e 

When a scientist wants to have material analyzed, he 

completes a Request Sheet. 

General Description of Exhibits C-l, C-2, C-3? D-2? 

G-l, G-2 and H-l 

Exhibit C-l comprises a blank Request Sheet, and is 

the same as that used during the time that the compounds 

of this patent application were analyzed, i.e., prior to 
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Sandor Barcza 
Rule 672 Declaration 
page - 3 -

August 20, 1987 and during the other time periods 

referred to herein. Referring to Exhibit C-l, there are 

areas on the Request Sheet where the type of analysis can 

be requested, including IR spectrum, NMR spectrum,, and 

Also, there is a space on the Request microanalysis. 

Sheet where the compound is identified by reference to its 

notebook number, page number and line number. In addition 

to filling out the form, the scientist provides a sample 

of the material in a vial which is also labeled with the 

notebook number, page number, and line number, 

personnel who actually perform the analyses rely on the 

notebook number-page number-line number designation for 

identification of the sample, and then assign their own 

number to the analysis (spectrum). 

The 

Exhibit C-2 comprises true copies of the Physical 

Organic Chemistry Department's copies of Request Sheets 

for IR spectra. 

Upon receipt of a completed Request Sheet and its 

accompanying sample, the Optical Spectroscopy Laboratory 

(Infra Red) Laboratory records each request in a 

laboratory logbook. The Infra Red Laboratory's logbook is 

kept in a three ring binder. Each sample is treated as a 

separate entry and is entered sequentially, into two 

sequential lines. 

Exhibit C-3 comprises copies of the Physical Organic 

Chemistry Department's copies of Request Sheets for NMR 

spectra. 
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Exhibit D-2 comprises completed copies of Chemical 

Information forms for compounds of the invention. 

Exhibit G-l comprises copies from the Infra Red 

Laboratory's logbook. 

Exhibit G~2 contains copies of the Microanalysis 

Laboratory logbook. 

Exhibit H-l comprises copies of printouts of entries 

of the computer database. The dates are the dates on 

which the structures and data were entered. 

To my knowledge, the papers which comprise these 

Exhibits are true copies. 

64-934/Na, 64-935 63-366, 63-548, 63-549, Compounds 

and 64-936/Na 

The spectra of compounds 63-366f 63-548, 63-549, 

64_934/Na, 64-935 and 64-936/Na were recorded under my 
* * 

supervision. The above-listed exhibits show the 

following: 

Exhibit G-l documents receipt of the Wattanasin 

compounds by the Infra Red Laboratory on the following 

dates: 

Compounds from Exhibit B-l 

Line 1377: receipt of compound 1049-237-27 on 5/31/84 
Line 2009: receipt of compound 1079-22-28 on 8/10/84 
Line 2029: receipt of compound 1079-27-25 on 8/14/84 
Line 2514: receipt of compound 1079-105-35 on 11/ 9/84 
Line 2589: receipt of compound 1079-111-19 on 11/21/84 
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Rule 672 Declaration 
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Compounds from Exhibit B-2 

receipt of compound 1127-5-23 
receipt of compound 1127-11-34 
receipt of compound 1127-11-37 

on 5/ 6/85 
on 5/17/85 
on 5/17/85 

Line 1012; 
Line 1094: 
Line 1095s 

Compounds from Exhibit F-l 

Line 899; receipt of compound 1206-130-27 on 7/ 5/87 
Line 922: receipt of compound 1206-137-31 on 7/12/87 
Line 1007: receipt of compound 1206-153-34 on 7/16/87 
Line 1037: receipt of compound 1206-158-41 on 7/21/87 
Line 1052: receipt of compound 1206-175-4 on 7/23/87 
Line' 1084: receipt of compound 1206-166-30 on 7/30/87 
Line 1087: receipt of compound 1206-176-41 on 7/30/87 
Line 1093: receipt of compound 1206-179-30 on 7/31/87 

The line number of the logbook becomes the assigned 
t «• 

spectrum number. The spectrum number is written on the 

request sheet in the box on the right side marked "do not 

fill in" by the person who would be running the spectrum, 

along with that person's initials. 

Exhibit C-2 contains the assigned numbers for the 

compounds s 

Compounds from Exhibit B-l; 

• 1049-237-27, assigned spectrum number 1377 
107 9-22-28, assigned spectrum number 2009 
1079-27-25, assigned spectrum number 2029 
1079-105-35, assigned spectrum number 2514 
1079-111-19, assigned spectrum number 2589 

Compounds from Exhibit B-2: 

1127-5-23, 
1127-11-34, 
1127-11-37, assigned spectrum number 1095 

assigned spectrum number 1012 
assigned spectrum number 1094 
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Compounds from Exhibit F-l 

1206-130-27, assigned spectrum number 899 
1206-137-31, assigned spectrum number 922 
1206-153-34, assigned spectrum number 1007 
1206-158-41, assigned spectrum number 1037 
1206-186-30, assigned spectrum number 1084 
1206-175-4, assigned spectrum number 1052 
1206-176-41, assigned spectrum number 1087 
1206-179-30, assigned spectrum number 1085 
1206-179-30, assigned spectrum number 1093 

The NMR Laboratory assigns spectra numbers in the 

following manner: Upon receipt of a Request Sheet and 

accompanying sample, the request sheet is stamped 

"Received" with an automatic stamper which dates the 

request sheet and assigns it a number in sequential order. 

Exhibit C-3 contain the assigned spectrum number 

in the box marked "do not fill in.": 

Compounds from Exhibit B-l 
spectrum number 4716 received on 5/30/84 
spectrum number 4751 received on 6/ 1/84 
spectrum number 6255 received on 8/13/84 
spectrum number 6288 received on 8/14/84 
spectrum number 6404 received on 8/22/84 
spectrum number 6597. received on 9/ 5/84 

1049-237-27, 
1049-241-34, 
1079- 22-28, 
1079- 27-25, 
1079- 30-23, 
1079- 34-17, 

Coinpounds from Exhibit B-2 
spectrum number 2517 received on 5/ 6/85 
spectrum number 2538 received on 5/ 7/85 
spectrum number 2683 received on 5/14/85 
spectrum number 2686 received on 5/14/85 

5-23, 
9-33, 
11-34, 
11-37, 

1127-
1127-
1127-
1127-
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Compounds from Exhibit F-l 

spectrum number 3256 received on 6/ 5/87 
spectrum number 3326 received on 6/12/87 
spectrum number 3450 received on 6/19/87 
spectrum number 3451 received on 6/19/87 
spectrum number 3596 received on 7/ 2/87 
spectrum number 3615 received on 7/ 7/87 
spectrum number 3677 received on 7/10/87 
spectrum number 3793 received on 7/16/87 
spectrum number 3874 received on 7/22/87 
spectrum number 3934 received on 7/27/87 
spectrum number 3933 received on 7/27/87 

1206-130-27; 
1206-137-31: 
1206-145-25 J 
1206-145-26: 
1206-153-31: 
1206-153-37: 
1206-158-41: 
1206-166-30: 
1206-175- 4: 
1206-176-41: 
1206-176-43: 

Exhibit G-2 contains copies of the Microanalysis 

Laboratory's logbook containing the sample numbers listed 

below. Each sample is entered on one line in a sequential 

manner and the line number becomes the analysis number: 

Compounds from Exhibit F-l: 

on 7/ 9/87 
on 7/15/87 
on 7/23/87 
on 7/28/87 
on 7/29/87 
on 8/26/87 

receipt of compound 1206-153-31 
receipt of compound 1206-158-41 
receipt of compound 1206-175- 4 
receipt of compound 1206-166-30 
receipt of compound 1206-179-30 
receipt of compound 1206-201-30 

Compounds from Exhibit B-l: 

Line 518: 
Line 524: 
Line 545: 
Line 560: 
Line 563: 
Line 634: 

on 5/31/84 Line 813: receipt of compound 1049-237-27 

Upon completion of an IR or NMR spectrum, the chemist 

is provided with the original spectrum, and no copies are 

Each retained by the Physical Chemistry Department, 

spectrum contains information identifying the sample, 

including the sample's notebook number-page number-line 

number; the date, the operator, and any other notes which 

are relevant. 
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Rule 672 Declaration 
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The chemist who requested the sample is primarily 

responsible for the interpretation of the structure based 

on the . data provided by my department; however, my 

Department can provide assistance if necessary. 

PROCEDURES FOR ASSEMBLING THE DATABASE II. 

Physical Organic responsibility of the 

Chemistry Department was the assembly of a computerized 

database for use only by Sandoz employees which contains 

information regarding compounds produced by the chemists. 

The database information regarding the compounds of this 

Another 

patent application were assembled in the following manner. 

This procedure was the one in use when the compounds of 

this patent.application were submitted. 

' Upon verification of the structure and purity of a 

sample, a "Chemical Information" form is completed, and an 

accompanying sample of the compound is submitted. 
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Sandor Barcza 
Rule 672 Declaration 
page - 9 -

Exhibit D-l is a blank Chemical Information form. 

The "Date" box at the upper right hand side of the form is 

filled in by the person registering the compound/ and the 

Compound Number is assigned sequentially by the person 

registering the compound. (The initials of the person who 

is registering the compound is recorded on the computer 

database). 

The Chemical Information form also includes a list 

of "screens" which are standard biological tests which the 

chemist may request. Abbreviations which appear on the 

forms (either printed or handwritten in the blank spaces) 

are as follows: A0= anti-obesity, GHI- growth hormone 

inhibition, GLUC= glucagon, HG- hypoglycemic, HL= 

hypolipidemia, PL= platelet, TC^ tissue culture 

cholesterol absorption inhibition testr AM/AV= 

anti-microbial and/or anti-viral, Tr= Tripanosoma, Agro= 

agricultural, CSI= cholesterol synthesis inhibition, CSIV= 

cholesterol synthesis inhibition in vivo. 

The Chemical Information Form also includes, at the 

bottom, a "Chem. No." which is the laboratory 

notebook-page number-line number of the sample. 

Exhibit D-2 contains copies of Chemical Information 

forms for compounds which are contained in the above-

identified patent application. These forms were submitted 

for compound registration in the database. 
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Upon receipt of the Chemical Information Form and 

sample, personnel under my direction enter this 

information into the Sandoz computer database. 

Exhibit H-l contains copies of printouts of entries 

of the computer database. The date which is recorded in 

the database is automatically supplied by the computer; it 

is not manually entered by the operator, and is not 

changed once it is generated. 

Codes used in the databank are as follows. 

INT.REG.NO is the unique internal registry number, the 

number assigned sequentially to this compound in the 

Sandoz internal database. Information recorded across the 

top of the printout is as follows. SAH.NO is the "Sandoz 

Number" or the official Sandoz number for the compound. 

These numbers are assigned sequentially, and are never 

deleted. SALTCODE is the code of the type of salt form, 

if the compound is a salt. CHEM.NO. is the laboratory 

notebook-page number-line number designation of the 

sample. SUBMITTED is the date the data were entered into 

the database. DISCL is the number of the invention 

Disclosure form which was submitted to the Patent and 

Trademark Department. 

Each chemist who submits a compound for entry into 

the database must proofread the entry. The data in the 

database are considered accurate by the scientists 

at Sandoz, and the data as recorded in the database are 

relied upon in the course of further research, testing, 

and development. 
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Upon assignment of an official number, the samples 

are marked with their "SAH" number and are stored in the 

Drug Room. 

III. STORAGE AND INVENTORY PROCEDURES 

The Sandoz Drug Room is responsible for the storage 

samples of compounds that are catalogued in the 

database. 

of 

The undersigned declares further that all statements 

made herein of my own knowledge are true and that all 

statements made on information and belief are believed to 

be true; and further that these statements were made with 

the knowledge that willful false statements and the like 

so made are punishable by fine or imprisonment, or both, 

under Section 1001 of Title 18 of the United States Code 

and that such willful false statements may jeopardize the 

of this application or any patent issuing validity 

thereon. 

I hereby subscribe my name to the foregoing 

Declaration this ^ day i 1992. 

SANDOR BARCZA, Ph.D. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

WATTANASIN 

Interference Nos. 102f648, 102,975 

Examiner-in-Chief: M. Sofocleous 

v. 

FUJIKAWA et al. 

DECLARATION OF DAVID WEINSTEIN PURSUANT TO 37 CFR §1.672 

I, David Weinstein, do hereby declare as follows: 

(1) That I am employed by Sandoz Pharmaceuticals 

Corporation. Presently I am Head of the Department of 

Lipid and Lipoprotein Metabolism. During the time when 

Dr. Wattanasin invented the compounds of his invention, I 

was in charge of the "Drug Room", which is the facility 

where samples of compounds produced by Sandoz chemists are 

stored. 

(2) That all activities referred to in this 

Declaration took place in the United States. 

TESTING OF WATTANASIN COMPOUNDS 

1. That at the time when Dr. Wattanasin supplied the 

Drug Room with samples of compounds of his invention, both 

prior to and after August 20, 1987, the following 

procedure was in place: 

sample of the compound, labeled with its A 

official . Sandoz number, was given to the Drug Room 

and its receipt was recorded in the computer personnel, 

database. 
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Exhibit H«-l contains true copies of printouts of the 

database entries for various compounds of the invention. 

Compound 63-366 was entered on November 26, 1984. 
Compound 63-548 was entered on May 17, 1985. 
Compound 63-549 was entered on May 17, 1985. 
Compound 64-933 was entered on September 21, 1987. 
Compound 64-934 was entered on September 21, 1987. 
Compound 64-935 was entered on September 21, 1987. 
Compound 64-936 was entered on September 22, 1987. 

At the bottom right hand column of the printout is a 

box entitled "AMOUNTS,mg". This is the amount of compound 

which was deposited in the Drug Room. There are also 

notations in this box if samples were sent to biologists 

for testing, and whether the Drug Room currently has any 

of the compound on hand. 

Referring to the printout for 63-366, the notation 

means that a 14.5 mg sample of the compound (the entire 

amount deposited in the Drug' Room) was sent to Dr. Terence 

Scallen. 

compound 63-548, a 2.0 mg 

deposit of 4*8 mg) was sent to Dr. Scallen. 

sample (from a total For 

For 63-549, the entire 2.0 mg deposit was sent to 

Dr. Scallen. 

For other compounds encompassed by this invention: 

50.0 mg deposited; 50 mg sent to Dr. Scallen 
50.0 mg deposited; 50 mg sent to Dr. Scallen 
20.0 mg deposited; 20 mg sent to Dr. Scallen 
20.0 mg deposited; 20 mg sent to Dr. Scallen 

64-933 
64-934 
64-935 
64-936 
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In addition .to recording in the computer 

database, the Drug Room also recorded when a sample was 

sent to a researcher. 

2. 

I-l is a true copy of the Drug'Room records 

sent samples of 

Exhibit 

documenting 

the compounds as follows: 

that Dr. Terence Scallen was 

63-366: December 3, 1984 
63-548 and 63-549: June 3, 1985 
64-933, 64-934/Na, 64-935 and 64-936/Na: October 2, 1987 

It has been Drug Room policy, in force since before 

the dates in question, that when a sample of a compound 

leaves the Drug Room, it may not be returned to the Drug 

This policy is meant to eliminate the risk of 

mis-identifying samples, and prevent contamination of 

compounds on deposit with the Drug Room. . Thus, when a 

sample is sent from the Drug Room to a researcher, the 

researcher may rely on the identity of the compound, its 

purity, and the fact that it has not deteriorated. 

3. 

Room. 

The undersigned declares further that all statements 

made herein of my own knowledge are true and that all 

statements ' made on information and belief are believed to 

be true? and further that these statements were made with 

the knowledge that willful false statements and the like 

so made are punishable by fine or imprisonment, or both, 
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under Section 1001 of Title 18 of the United States Code 

and 

validity 

thereon. 

that such willful false statements may jeopardize the 

of this application or any patent issuing 

I hereby subscribe my name to the foregoing 

DECLARATION this j^f^jdaY of November, 1992. 

'h 
DAVID WEINSTEIN, Ph.D. 

! 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

WATTANASIN 
Interference Nos. 102,648, 102,975 

Examiner-in-Chief: M. Sofocleous 
v. 

FUJIKAWA et al. 

DECLARATION OF TERENCE J. SCALLEN PURSUANT TO 37 CFR 51.672 

I, Terence J. Scallen, M.D., Ph.D., do hereby declare 

as follows: 

(1) That I am a Professor of Biochemistry in the 

Department of Biochemistry, School of Medicine, University 

of New Mexico, Albuquerque, New Mexico 87131. 

(2) That all activities referred to in this 

Declaration took place in the United States. 

BIOLOGICAL ACTIVITY OF WATTANASIN COMPOUNDS 

1. I have done extensive research in the area of 

cholesterol biosynthesis inhibition and am familiar with 

compounds which possess cholesterol biosynthesis 

inhibition activity. 

2. I have performed tests of biological activity on 

compounds supplied to me by Sandoz Pharmaceuticals 

Corporation both since 1980, and I have reported the 

results back to Sandoz. The compounds I receive are 

labeled with only their compound number, and no structural 

identification of these compounds is given until the 

testing is completed. 
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3. The compounds sent to me by Sandoz were tested to 

determine whether they are competitive inhibitors of 

3-hydroxy-3-methyl-glutaryl coenzyme A (HMG-CoA) 

reductase, the rate limiting enzyme in cholesterol 

biosynthesis, and therefore inhibitors of cholesterol 

biosynthesis. If a compound possesses this activity, it 

would be useful for lowering the blood cholesterol level 

in animals; e.g., mammals and especially larger primates. 

A compound with this activity would therefore be a 

hypolipoproteinemic and anti-atherosclerotic agent. 

There was an established protocol which was used 

my laboratory for assaying the samples which I 

received, which is described on the first page of each of 

Exhibits E-l to E-4 (and also for each group of test 

results in E-5) appended hereto. 

4. 

in 

In general, the test which I use to determine whether 

a compound has HMG-CoA reductase inhibition activity is as 

follows: 

200 \il aliquots (1.08 - 1.50 mg/ml) of rat 

liver microsomal suspensions are prepared from 

male Sprague-Dawley rats (150-225g body 

weight), in Buffer A with 10 mM dithio-

threitol (DTT). "Buffer A" is 0.0411 potassium 

phosphate, pH 7.4, 0.05M KC1, 0.03M EDTA and 

0.2511 sucrose; (The microsomes were frozen 

before use.) 
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The microsomal suspension is incubated with 

10 |il of a solution of the test compound in 

dimethylacetamide (DMA), as described by 

Ackerman, et al. 1977 J. Lipid Res. v. 18 p. 

408-413. In the assay, the rat microsomes are 

the source of HMG-CoA reductase enzyme which 

catalyzes the reduction of HMG-CoA to mevalon-

ate. Rather than using a chloroform extraction 

procedure as described by Ackerman, et al., 
t? * 

supra, a Dowex 1X8 (200-400 mesh, formate form) 

ion exchange column is used to separate the 
14 product, [ C]mevalonolactone, which is formed 

by the HMG-CoA reductase reaction from the 
14 3 substrate, [ C]HMG-CoA. [ HJmevalonolactone is 

added as an internal reference. Inhibition of 

HMG-CoA reductase is calculated from the 
• 14 3 decrease in specific activity ([ C/ H]mevalo-

nate ([^HJMVA))) of test groups compared to 

controls. • 

In vitro assays of biological activity as an 

performed in my 

laboratory under my supervision on compounds 63-366, 

, 63-548, 63-549, 64-933, 64-934/Na, 64-935 and 63-366/Na; 

and I reported the results to Dr. Robert Damon of Sandoz. 

5. 

HMG-CoA reductase inhibitor, were 

Compound 63-366 

oir before December 13, 1984, 

biological assay of compound 63-366 was performed in my 

I reviewed the results of the assay, and 

an in vitro On 

laboratory. 
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HMG-CoA reductase that the coznpound has 

On or before December 20, 1984, X communicated 

determined 

activity. 

this result to Dr. R. Damon of Sandoz. 

Exhibit E-l comprises true copies of the testing 

protocol utilized and the Laboratory Notebook pages which 

recorded the data for compound 63-366. 

The first two pages of Exhibit E-l bear the date of 

December 13, 1984. It was the practice in my laboratory 

to date these pages with the date on which the testing of 

the compound was performed. 

The third page of Exhibit E-l shows the data I 

obtained for 63-366. 

Compounds 63-548 and 63-549 

On or before June 13, 1985, in vitro biological 

assays of Compounds 63-548 and 63-549 were performed in my 

laboratory. 

determined that these compounds have HMG-CoA reductase 

On or before June 30, 1985, I communicated 

R. Damon of Sandoz. 

I reviewed the results of the assays, and 

activity, 

those results to Dr. 
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Exhibit E-2 contains a true copy of the description 

of the procedure and the printout showing the data for 

63-548 and 63-549. The printout pages bear a date of June 

13/ 1985. The practice in my laboratory was to date these 

pages with the date on which the testing of the compound 

was performed. 

63-549 are on the data for compounds 63-548 and 

third page of Exhibit E-2. 

The 

Compounds 64-933, 64-934/War 64-935 and 64-936/Na 

On or before October 8, 1987, in vitro biological 

assays of compounds 64-933, 64-934/Na, and 64-935 were 

performed in my laboratory* I reviewed the results of the 

assays, and determined that these compounds have HMG-CoA 

On or before October 20, 1987, I activity. 

communicated these results to Dr. R. Damon of Sandoz. 

reductase 

On or . before October 13, 19871- an in vitro 

biological assay of compound 64-936/Na was performed in my 

I reviewed the results of the assay, and 

that this compound has HMG-CoA reductase 

On or before October 20, 1987r I communicated 

Damon of Sandoz. 

laboratory, 

determined 

activity, 

these results to Dr. R. 
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Exhibit E-3 contains a true copy of the report I sent 

Dr. Damon summarizing my results and the printouts for 

The printout 
to 

compounds 64-933, 64-934/Na and 64-935. 

pages bear the date of October 8, 1987. The practice in 

my laboratory was to date these pages with the date on 

which the testing of the compound was performed. 

Exhibit E-4 contains a true copy of the report I sent 

to Dr. Damon summarizing my results and the printout for 

compound .64-936/Na. The printout pages bear the date of 

October 13, 1987. The practice in my laboratory was to 

date these pages with the date on which the testing of the 

compound was performed. 

Exhibit E-5 contains true copies (except that 

structures and values have been added), of the 

summary of the results of a series of assays which I 

performed on compounds including 63-366, 63-548, 63-549, 

64-933, 64-934/Na, 64-935, and 64-936/Na which I sent to 

Dr. Damon. 
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It has been my judgment since prior to August 20/ 

1987, that the level of in vivo activity of a compound as 

a cholesterol inhibitor or anti-atherosclerotic when 

administered to a patient, is typically highly 

cqrrelatable to its in vitro activity in my HMG-CoA 

reductase inhibitor assays. 

As demonstrated by Exhibit E-5 hereto, since on or 

prior to December.31, 1984, I was involved in the testing 

of numerous Sandoz compounds in substantially the same 

assay as used for the quinoline compounds, to determine in 

vitro HMG-CoA reductase activity. 

These other compounds have the same 3,5-dihydroxy 

heptenoic acid, ester, or salt side chain, or 

alternatively have internal ester, i.e. lactone form, as 

the , Wattanasin quinoline compounds at issue. However, 

these compounds differ by having a different organic 

radical substituent of the side chain. 

For example, I performed in vitro assays of Sandoz 

compounds having a substituted napthyl or indole 

substituent, at or about the same time as compound 63-366, 

as indicated by Exhibit E-5, hereto. 

Therefore, I have substantial experience in testing 

compounds for HMG-CoA reductase activity in vitro; and I 
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was familiar with the in vivo activity of many of these 

compounds as a result of my discussions with Dr. Damon and 

Mr. Engstrom of Sandoz. 

On or before December 31, 1984, I also used the assay 

values for the compound described herein to determine IC 

Mevastatin (Compactin) which was a known HMG-CoA reductase 

inhibitor 

hypercholesterolemia or atherosclerosis. 

50 

for administration to a patient to treat 

Additionally, on or before December 31, 1984f I 

determined the values for Sandoz compound 62-320/Na 

(fluvastatin sodium), which I also' knew to be active in 

vivo oh or prior to December 31, 1984. 

values for 

values for mevastatin 
Therefore, I was able to compare the IC 

the quinoline compounds to the IC 

and fluvastatin sodium, both of which were known to be 

• 5 0  

50 

active in vivo. 

Based on my knowledge and experience, it was my 

judgment since on or prior to December 31, 1984, that 

Wattanasin compound 63-366 would be active when 

administered in vivo to a patient for the treatment of 

hypercholesteremia or atherosclerosis, in a dosage amount 

recited by Wattanasin in his patent application. It was 
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also sty judgment after determining the in vitro assay data 

for each of compounds $3-548, 63-549/ 64-934/Ha, 63-935 
and 64-936/Na, that each of these compounds would also be 

active irj vivo# and would be active when administered to a 

human 'patient in the dosage amounts recited in the 

Kattanasin specification. 

The undersigned declares further that all statements 
made herein of my own knowledge are true and that all 

statements made on information and belief are believed to 

. be true; and further that these statements were made with 

the knowledge that willful false statements and the like 

so made are punishable by fine or imprisonment, or both/ 

under Section-1001 of Title 18 of the United States Code 

. and that such willful false statements may jeopardize the 
validity of this application or any patent issuing 

thereon« 

Z hereby subscribe my name 
day of November,.1992. 

to the foregoing 
DSCLARATXON this 

TERENCE J> SCALLEX, M«D Ph.D. • r 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

WATTANASIN 
Interference Nos. 102,648, 102,975 

Examiner-in-Chief: M. Sofocleous 
v. 

FUJIKAWA et al. 

DAMON PURSUANT TO 37 CFR §1,672 . DECLARATION OF ROBERT E. 

do hereby declare as Robert E. Damon, II, Ph.D., I, 

follows: 

(1) That I am a chemist employed by Sandoz 

Pharmaceuticals Corporation. Among my responsibilities is 

coordination of the shipping of compounds to Dr. Terence 

Scallen and receiving data from him concerning the 

biological activity of new HMG-CoA reductase inhibiting 

compounds synthesized by Sandoz chemists. 

to in this That all activities referred 

Declaration took place in the United States. 

(2) 

TESTING OF WATTANASIN COMPOUNDS 

Lukas of Sandoz 

Drug Room to Dr. 

Under my direction, Mrs. Honora 

samples of compounds stored in the 

Scallen for biological activity assaying. 

1. 

sent 

Exhibit 1-1 comprises what appear to be true copies 

of covering sheets accompanying shipments of compounds 

63-366, 63-548, 63-549, 64-933, 64-934/Na, 64-935 and 

64-936/Na to Dr. Scallen. 
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2. When Dr. Scallen performed assays on Sandoz 

compounds, including 63-366/ 63-548/ 63-549, 64-933, 

64-934/Na, 64-935 and 64-936/Na, he sent the data to me. 

Exhibit E-5 comprises true copies of reports that I 

" received from Dr. Scallen reporting the results of his 

assay on the Wattanasin compounds (bearing structures and 

data handwritten by me after receipt). IC 50 

I date-stamped 

The structures and IC 

As soon as I received the reports, 

them and initialed the date, 

numbers appearing on the reports were also written by me. 
50 

The first report I date-stamped on December 20, 1984. 

The June 27, 1985 report I date-stamped June 28, 

1985. 
The October 8, 1987 report I date-stamped October 20, 

1987. 

The October 20, 1987 report I date stamped October 

20, 1987. 

3. IC50 Data: Based on the data supplied to me in 

the reports which make up Exhibit. E-5, I calculated the 

IC50 value for each compound. IC50 is the concentration 

of the test substance in the assay system calculated to 

produce a 50% inhibition of HMG-CoA reductase activity. 

The smaller the IC value, the more active the compound 
50 

was in the assay. 
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value I wrote the structural formulae and IC 

for the compounds tested by Dr. Scallen on the reports 

received from Dr. Scallen. 

4. 50 

My practice was that, within at most three or 

four days of receiving a report from Dr. Scallen, I would 

send the report (containing my handwritten structures and 

data) to Dr. Wattanasin and other researchers working 

in the HMG-CoA reductase inhibitor area. 

5. 

IC 
50 

I also recorded the data from Dr. Scallen in my 

laboratory notebooks. • 

6. 

Exhibit J-l comprises true copies of my Laboratory 

Notebook .#1069, pages 113, 197, 198, and Laboratory 

Notebook #1238, pages 13, 14, 15, and 16. 

It was my practice after receiving a report from Dr. 

Scallen, to prepare a form containing the structural 

formula of a compound which was tested by Dr. Scallen. I 

retrieved the structural formula from the Sandoz 

computerized database. I affixed the form to a page of my 

notebook, and wrote on the form the assay data 

Each 
laboratory 

(including the IC5Q data) received from Dr. Scallen. 

page bears a date in my handwriting which is the date that 

Dr, Scallen tested the compound, which I obtained from Dr. . 

Scallen's reports. 
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Laboratory notebook #1069, page 113, records the 

biological activity of 63-366. Its (in nM) is 1.58. 

This page bears a date of December 13, 1984 in my 

handwriting. 

Laboratory notebook #1069,. page 197f records the 

biological activity of 63-549. Its (in uM) is 

7.3100. This page bears a date of June 13, 1985 in my 

handwriting. 

Laboratory notebook #1069, 

biological activity of 63-548. 

3-7750. 

handwriting. 

page 198, records the 

(in IAM) is 

This page bears a date of June 13, 1985 in my 

Its IC 50 

page 13, records the 

Its IC 

Laboratory notebook #1238, 

biological activity of 64-933. 

2.3700. 

handwriting. 

(in |iM) is 

This page bears a date of October 8, 1987 in my 
50 

Laboratory notebook #1238, page 14, records the 

(in uM) is 

This page bears a date of October 8, 1987 in my 

biological activity of 64-934/Na. 

2.6100. 

handwriting. 

Its IC 50 

Laboratory notebook. #1238, 

biological activity of 64-935. 

0.4130. 

handwriting. 

page 15, records the 

Its IC (in nM) is 

This page bears a date of October 8, 1987 in my 
50 

199 

Sawai Ex 1005 
Page 2690 of 4322



M ̂ 'gjr 

fi Si a i 1 a • ,y v̂ .'v: 

9S 
Robert E. Damon 
Rule 672 Declaration 
page - 5 -

Laboratoa^ notebook #1238, page 16, records the 

biological activity of 64-936/Na. Its (in jiM) is 

0.5300. This page bears a date of October 13, 1987 in my 

handwriting. 

7. On or prior to December 31, 1984, I had already 

received from Dr. Scallen the in vitro assay data for 

various other Sandoz compounds being investigated for 

HMG-CoA reductase inhibitor activity, and had computed the 

IC™ values for such compounds. 
50 

These other compounds have the same 3,5-dihydroxy 

heptenoic acid side chain, or ester, salt or internal 

lactone form as the Wattanasin quinoline compounds 63-633 

However, these compounds differ by having a 

different organic radical substituent of the side chain. 

Some of these other compounds were tested approximately 

the same time as compound 63-366, as indicated by Exhibit 

E-5, hereto. 

!J 

1; 

!? 

et al. 
.  i ;  
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of the Wattanasin I compared the IC5Q values 

quxnoline compounds and other compounds tested by Dr. 

values for the compound Mevastatin Scallen to IC 

(Compactin) which was a known HMG-CoA reductase inhibitor 
50 

for. administration to patients to inhibit cholesterol 

Exhibit E-5 also indicates that prior to biosynthesis. 
December 31, 1984, I calculated the IC50 values for Sandoz 

compound 62-320/Na (fluvastatin sodium), which I also knew 

to be active in vivo on or prior to December 31, 1984. 

Based on my knowledge and experience, it was my 

judgment on or prior to December 31, 1984, that there was 

a high probability that Wattanasin compound 63-366 would 

be active when administered . in vivo to a patient to 

inhibit cholesterol biosynthesis, i.e. for the treatment 

of hypercholesteremia or atherosclerosis. It was also my 

judgment based on the in vitro assay data for the other 

tested quinoline compounds, that there was a high 

probability that the compounds of Dr. Wattanasin's 

invention would have activity when administered to a 

patient to inhibit cholesterol biosynthesis, i.e. for the 

treatment of hypercholesteremia or-atherosclerosis, etc. 
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The undersigned declares further that all statements 

made herein of my own knowledge are true and that all 

statements made on information and belief are believed to . 

be true; and further that these statements were made with 

the Jcnowledge that willful false statements and the like 

so made are punishable by fine or imprisonment, or both, 

under Section 1001 of Title 18 of the United States Code 

and that such willful false statements may jeopardize the 

validity of this application or any patent issuing 

thereon. 

I hereby subscribe my name to the foregoing 

Declaration this (^^lay of November, 1992. 

2 dr 
r 'B. DAMON, 

• 

II, Ph.D. ROBERT 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

WATTANASIN 
Interference No. 102,648, 102,975 

Examiner-in-Chief: M. Sofocleous 
v. 

Fujikawa et ai. 

DECLARATION OF ROBERT G. ENGSTROM PURSUANT TO 37 CFR §1-672 

.1, Robert G. Engstrom, do hereby declare as follows: 

That I have been employed by Sandoz 

Pharmaceuticals Corporation since 1964 as a Research 

Scientist. Among my responsibilities has been supervising 

the testing of new HMG Co-A reductase inhibiting compounds 

synthesized by Sandoz chemists. 

(1) 

to in this That all activities referred 

Declaration took place in the United States. 
(2) 

IN VIVO TESTING OF 

WATTANASIN COMPOUNDS 64-933, 64-935 and 64-936/Na 

1. On or before October 29, 1987, in my laboratory 

under my supervision, Rodney Slaughter began performing 

the below-indicated protocol on compounds 64-933, 64-935 

and 64-936/Na: 
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In vivo studies utilized male Wistar 
Royal Hart rats weighing 150 +20 g. which 
have been kept for 7-10 days on an altered 
light cycle (6:30 A.M. - 6:30 P.M. dark) 
housed two per cage and fed powdered Purina 
Rat Chow and water ad libitum. Three hours 
before the diurnal maximum of cholesterol 
systhesis at mid-day the rats were adminis
tered the test substances dissolved or as a 

, suspension in 0.5% carboxymethylcellulose in a 
volume of 1 ml./lOO g. body weight. Controls 
received vehicle alone. One hour after 
receiving the test substance, the rats were 
injected intraperitoneally with about 25 
nCi/100 g. body weight of sodium 
[1- C]acetate 1-3 mCi/mmol. Two hours after 
mid-dark, blood samples were obtained under 
sodium hexobarbitol anesthesia, and the serum 
was separated by . centrifugation. The 
resulting serum samples were saponified and 
neutralized, and the 3/?~hydroxy sterols were 
precipitated with digitonin basically as 
described by Sperry . et.al., J. Biol. Chem. 
187,97(1-950). The • [ C]digitonides were 
counted by liquid scintillation spectrometry. 
The assay is -based on the conversion of 
C-acetate to C-cholesterol in vivo, 

The counts in DPM of digitonin precipitable 

sterol (/3-hydroxy sterol, mostly cholesterol in the rat) 

were entered by Rodney Slaughter into my computer program, 

which converted them to nCi of sterol found per 100 ml. of 

serum at 4 hours after the injection of the 

2 .  

14 C-acetate. 

I have reviewed Exhibit K-l hereto, which 

comprises true copies of pages 133, 134, and 135, 136, 137 

and 138 of R. Slaughter's Laboratory Notebook #917. I 

witnessed Rodney Slaughter's signature on each of these 

pages, and each page bears my true signature as a witness. 

3. 
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Notebook pages 133-135 contain true copies of a 

computer printout for the protocol and results in nCi/dl 

of Study #H318/. which was commenced on October 22, 1987. 

I initialed the first page of this computer printout on or 

before October 22, 1987. This computer printout on page 

135 indicates that an in vivo assay of compound 64-936 was 

started on October 22, 1987. 

5. Notebook pages 136-138 contain true copies of a 

computer printout for the protocol and results in nCi/dl 

of Study #11319, which was commenced on October 29, 1987. 

I initialed the first page of this computer printout on 

page 136 on or prior to October 29, 1987. This computer 

printout on page 137-138 indicates that an in vivo assay • 

of compound 64-933 and 64-935 was started on October 29, 

1987. 

Both studies were completed on or prior to 

December 9, 1987, the date indicated at the bottom of 

pages 135 and 138. 

6 .  

7. It was my responsibility to enter the nCi/dl data 

into a separate computer program which calculates the ED^Q 

values of a compound tested in vivo from the reduction in 

the nCi of sterols formed from test groups compared to 

controls for each assay, and forms a database of the ED^Q 

values. On or before December 9, 1987, I entered the data 

for compounds 64-933, 64-935 and 64-936/Na. 
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8. The 1st page of Exhibit K-l comprises a true copy 

of part of the ED50 database. This page indicates that 

for compounds 64-933, 64-935 and 64-936/Na was in 

the system as of December 9, 1987. 

information was available to other Sandoz employees having 

access to the computer database as of December 9, 1987. 

the ED 50 
Therefore, the 

The ED50 for these compounds are: 

ED50 (mg/kg) 

0.49 
>1.0 
>1.0 

COMPOUND 

64-933 
64-935 
64-936 

The undersigned declares further that all statements 

made herein of my own knowledge are true and that all 

statements made on information and belief are believed to 

be true; and further that these statements were made with 

the knowledge that willful false statements and the like 

so made are punishable by fine or imprisonment, or both, 

under Section 1001 of Title 18 of the United States Code 

and that such willful false statements may jeopardize the 

of this application or any patent issuing validity 

thereon. 

I hereby subscribe my name to the foregoing 

DECLARATION this day of November 1992. 

Robert G. Bngstrdm 
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Case No * 600-7X01/CONT/INT-(5) 
Patent 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

WATTANASIN 
Interference Nos. 102/648/ 102/975 

Examiner-in-Chief s M» Sofocleous 
v. 

FUJIKAWA et al. 

SUPPT-RMBHTAL DECLARATION OF ROBERT G.ENGSTROM PURSOANT TO 37 CFR SI >672 

I, Robert 6* Engstrom, do hereby declare as follows: 

All of the below-indicated activities took place in the 

United States* 

Exhibit Q comprises a true copy of a Biological Activity Data 

Report dated May 24, 1988 which I sent to. the Patent Department 

concerning the compounds of PD 299/84, together with a computer 

piintout of the Sandoz database dated May 23, 1988. The printout 

values for .compounds of Patent 

Disclosure 295/84 and compounds of the subject Patent Disclosure 

299/84. 

contains IC and some ED 50 50 

(I note that I became aware of a computer entry error 

comprising the inadvertent "switching" of the ED^Q data for 

compounds 64-933 and 64-935. The corrections on the printout are 

in my handwriting and would have been made on or about May 23, 

1988.), 

The undersigned declares further that all statements made 

herein of my own knowledge are true and that all statements made 

on information and belief are believed to be true? and further 

that these statements were made with the knowledge that willful 
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false, statements and the like so made are punishable by fine or 

. imprisonment, or both, under Section 1001 of Title 18 of the 

United States Code and that such willful false statements may 

jeopardize the validity of this application or any patent issuing 

thereon« 

I hereby subscribe my name to the foregoing Declaration this 

day of February, 1993. /? 

Robert Engstrom 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE BOARD OF PATENT APPEALSAND INTERFERENCES 

WATTANASIN 

Interference Nos. 102,648, 102,975 

Examiner-in-Chiefs M. Sofocleous 

v. 

FUJIKAWA et al. 

DECLARATION OF RODNEY SLAUGHTER PURSUANT TO 37 CFR §1.672 

I, Rodney Slaughter, do hereby declare as follows: 

That I have been employed by Sandoz 

Pharmaceuticals Corporation since 1982, and during the 

time periods referred to herein, I worked in the 

Department of - Lipid Metabolism. 

(1) 

(2) That it has been my responsibility to carry out 
an ilk vivo testing program of various HMG-CoA reductase 

inhibitor compounds, including Wattanasin compounds 

64-933, 64-935 and 64-936. 

(3) That all of the below-indicated activities took 

the place in United States. 

IN VTVO TESTING OF 

WATTANASIN COMPOUNDS 64-933, 64-935 and 64-936 

i 

lv On or before October 29/ 1987, 

below-indicated protocol on compounds 64-933, 

I carried out the 

64-935 and 

64-936: 
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In vivo studies utilized male Wistar 
Royal Hart rats weighing 150 + 20 g. which 
have been kept for 7-10 days on an altered 
light cycle (6:30 A.M. - 6:30 P.M. dark) 
housed two per cage and fed powdered Purina 
Rat Chow and water ad libitum. Three hours 
before the diurnal maximum of cholesterol 
systhesis at mid-day the rats were adminis
tered the test substances dissolved or as a 
suspension in 0.5% carboxymethylcellulose in a 
volume of 1 ml./100 g. body weight. Controls 
received vehicle alone. One hour after 
receiving the test substance, the rats were 
injected intraperitoneally with about 25 
nCi/100 g. body weight of sodium 
[1- C]acetate 1-3 mCi/mmol. Two hours after 
mid-dark, blood samples were obtained under 
sodium hexobarbitol anesthesia, and the serum 

separated by centrifugation. The 
serum samples were saponified and 

and the 3/3-hydroxy sterols were 
with digitonin basically as 

by Sperry et-jl., J. Biol. Chem. 
187,97(1950). The . [1^C]digitonides were 
counted by liquid scintillation spectrometry. 
The assay is -based on the conversion of 

C-acetate to C-cholesterol in vivo. 

was 
resulting 
neutralized, 
precipitated 
described 

I entered the counts in DPM of digitonin 

precipitable sterol (/?-hydroxy sterol, mostly cholesterol 

in the rat) into a computer program, which converted them 

to nCi of sterol found per 100 ml. of serum at 4 hours 
14 after the injection of the C-acetate. 

2. 

I have reviewed Exhibit K-l hereto, which 

comprises true copies of pages 133, 134, 135, 136, 137 and 

138 of my Laboratory Notebook #917. 

3. 
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Notebook pages 133-135 contain true copies of a 

computer printout for the protocol and results in nCi/dl 

of Study #H318, which I started on October 22, 1987. 

These pages contain the date of 10/22/87 at the top in my 

handwriting. 

4. 

Notebook pages 136-138 contain true copies of a 

computer printout for the protocol and results in nCi/dl 

of Study #H319, which I started on October 29, 1987. 

These pages contain the date of 10/29/87 at the top in my 

handwriting. 

5. 

Both studies were completed on or prior to 

December 9, 1987, the date indicated at the bottom of 

the computer printouts on pages 135 and 138. 

6. 

It was my practice to paste the computer 

printouts into my notebook and to sign the notebook page 

when I did this. 

7. 
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The undersigned declares further that all statements 

made herein of my own knowledge are true and that all 

statements made on information and belief are believed to 

be true; and further that these statements were made with 

the knowledge that willful false statements and the like 

so made are punishable by fine or imprisonment, or both, 

under Section 1001 of Title 18 of the United States Code 

and that such willful false statements may jeopardize the 

validity of this application or any patent issuing 

thereon. 

I hereby subscribe my name to the foregoing 

DECLARATION this day of November 1992. 

Rodney Slaugh 
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Case No. 600-710I/CONT/INT.(4) 
Patent 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

WATTANASIN 
Interference Nos. 102,648, 102,975 

Examiner-in-ChiefJ M. Sofocleous 
V ;  

FUJIKAWA et al. 

DECIiARATION OF LINDA ROTHWELL PURSUANT TO 37 CFR SI.672 

I, Linda Rothwell, do hereby declare as follows: 

All of the below-indicated activities took place in the 

United States, 

I have been employed by Sandoz Pharmaceuticals 

Corporation continuously since 1968 to the present. My position, 

both currently and during the time periods indicated below, has 

been Patent Administrator of .the Sandoz Patent Department, 

1. 

One of my responsibilities as Patent Administrator has 

been to type or supervise the typing of the Minutes of each Sandoz 

Pharmaceutical Corp. Patent Committee Meeting based on notes taken 

at the meeting by the attending attorney(s). The Minutes serve as 

the official record for the Sandoz Patent Department of decisions 

and recommendations made at each Patent Committee Meeting (PCM). 

2. 

3. Since prior to April 1987, another of my responsibilities 

as Patent Administrator has been to docket patent disclosures as 

soon as they are received by the Patent and Trademark Department, 

for consideration at the following scheduled PCM. 

Patent Disclosure 299/84 was docketed for initial 

consideration by the Sandoz Pharmaceuticals Corp. Patent Committee 

at its April 29, 1987 Meeting. 

4. 
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5. According to Sandoz policy which has been in effect since 

prior to April 29, 1987, a disclosure which is considered by the 

Patent Committee and is rated "B", is deferred for reconsideration 

by the patent Committee within three months' time. An "X"- rated 

disclosure is deferred for reconsideration by the Patent Committee 

within one month's time* A "B" or "X" rating is given when 

further information is needed before making a decision whether to 

file a patent application. An "A"- rated disclosure represents a 

decision to file a patent application on the subject matter of the 

patent disclosure. 

Section 5 of the Minutes is devoted to the rating of newly 

submitted Patent Disclosures or the re-rating of previously rated 

Patent Disclosures. 

Exhibits M-l to M-5 appended hereto comprise copies of 

pages of Patent Committee Minutes prepared in the ordinary course 

of business by me or under my supervision. Confidential material 
These are true copies 

6. 

unrelated to PD 299/84 has been masked, 

with respect to the unmasked material. 

,Minutes are maintained under my supervision and control 

the files of the Sandoz Patent and Trademark Department in the 

ordinary course of my employment. 

The 

in 

Exhibit M-l is a masked copy of page 2 of the minutes of the 

Sandoz Pharmaceuticals Corp. PCM held on Wednesday/ April 29, 

This page shows that Patent Disclosure 299/84 was rated 

"B," and was assigned to Frederick H. Weinfeldt ("FHW"), a senior 

patent attorney in the Sandoz Patent Department. 

1987. 
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Exhibit: H-2 is a masked copy of page 3 of the minutes of the 

This page shows that PD July 29/ 1987. PCM held on Wednesday, 

299/84 was re-rated "B". 

Exhibit M-3 is a masked copy of page 3 of the minutes of the 

PCM held on October 28, 1987. This page shows that PD 299/84 was 

rated "X"." 

M-4 is a masked copy of page 2 of the minutes of the 

This page shows that PD 

Exhibit 

PCM held on Wednesday, November 25, 1987. 

299/84 was rated "X". 

Exhibit M-5 is a masked copy of page 4 of the minutes of the 

PCM held on Wednesday, January 27, 1988. This page shows that PD 

299/84 was rated "A," and was re-assigned to Mrs. Joanne M. 

Giesser, a patent attorney in the Sandoz Patent Department. 

The Patent Department records indicate that no later than 

about April 1987, Mr. Weinfeldt had taken permanent disability 

leave (and is now deceased). In August of 1987, Mrs. Giesser 

joined the Patent Department and assumed a part of Mr. Weinfeldt's 

docket. 

The undersigned declares further that all statements made 

herein of my own knowledge are true and that all statements made 

on information and belief are believed to be true; and further 

that these statements were made with the knowledge that willful 

false statements and the like so made are punishable by fine or 

imprisonment, or both, under Section 1001 of Title 18 of the 
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United States Code and that such willful false statements may 

jeopardize •the validity of this application or any patent issuing 

thereon* 

I hereby subscribe my name to the foregoing DECLARATION this 

V3& day of February, 1993. 

fcAajdL ANI;-
LINDA ROTHWELL 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
INTERFERENCE NOS. 102,64 8 

102,975 

2 

3 

• WATTANASIN, 4 

DEPOSITION OF: 
LINDA ROTHWELL 

5 vs. 

FUJIKAWA, et al. 6 

7 

8 
Monday, March 22, 1993 
Florham Park, New Jersey 9 

10 

11 

A P P E A R A N C E S :  12 

RICHARD E. VILA, ESQ., 
-and-

,DIANE E. FURMAN, ESQ., 
Sandoz Corporation 
59 Route 10 
East Hanover, New Jersey 07936 
(201) 503-7332 

Attorneys for Wattanasin. 

13 

14 

15 

16 

17 
MESSRS. OBLON, SPIVAK, MC CLELLAND, 
MAIER & NEUSTADT 

Fourth Floor 
1755 Jefferson Davis Highway 
Arlington, Virginia 22202 
(703) 413-3000 

BY: STEVEN B. KELBER, ESQ., 
Attorneys for Fujikawa. 

18 

19 

20 

21 

22 

23 
Reporting Services Arranged Through 

ROBERTS, WALSH & COMPANY 
425 Eagle Rock Avenue 
Roseland, New Jersey 07068 
(201) 228-9280 

24 

25 
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DIRECT CROSS REDIR RECR WITNESS 

6 
LJNDA ROTHWELL 

By Mr. Kelber 
By Mr. Vila 

3 7 
7 

9 

1 0  

E X H I B I T S  11 

12 
PAGE DESCRIPTION FOR IDENT. 

13 
3 Declaration of Linda Rothwell F-9 

14 

15 

16 

17 

18 

19 

20 

2 1  

22 

23 

24 

25 
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1 

(Before Gary M. Talpins, a Certified 2 

Shorthand Reporter and Notary Public of the State 3 

of New Jersey, held at the offices of Sandoz 4 

Corporation, Patent and Trademark Affairs 5 

Department, 25 Hanover Road, Florham Park, New 6 

Jersey, on Monday, March 22, 1993, commencing at 7 

2:35 p.m.) 8 

9 

10 

2 Rambling Woods R 0 T H W E L L, L I N D A  11 

Drive, Morris Township, New Jersey 07960, Sworn. 12 

13 

CROSS EXAMINATION BY MR. KELBER: 14 

Good afternoon, Linda. Q. 15 

Hello. 16 A. 

I'm going to have the reporter mark as Q. 17 

an Exhibit F-9, a document, and after he marks it 18 

if you would review it and hands it to you, 19 

briefly. 20 

(Whereupon the document was received 21 

and marked F-9 for identification.) 22 

Okay. 23 A. 

Is that your signature on page four? Q. 24 

Yes, it is. A. 25 
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4 

Rothwell 1 cross 

And did you review this document prior Q. 2 

to signing it? 3 

A. Yes . 4 

Miss Rothwell, are you a patent Q. 5 

attorney or agent? 6 

No, administrator. 7 A. 

If you would turn to page one of that 8 Q. 

document, F-9, you describe a couple of the 9 

responsibilities you have as patent administrator. 10 

I would like to focus on the one described in 11 

paragraph three, the responsibility to docket 12 

Can you. elaborate on that? patent disclosures. 13 

What is involved in docketing the patent 14 

disclosures? 15 

if it's been Once it's been rated. 16 A • 

rated "A", then it's docketed for three weeks for 17 

18 filing and that's what the docketing procedure is. 

They get little blue cards. 19 

And after you have docketed it for 20 Q. 

three weeks, do you have follow-up responsibility? 21 

22 A. Yes . 

23 Can you describe that? Q. 

I just go in and check with the A. 24 

25 attorney, 
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Rothwell 1 cross 

And if the application has not been 2 Q. 

Let's suppose, I will give 3 prepared, what happens? 

you a hypothetical, you docket it for three weeks 4 

arid do you go in and discuss with the attorney. and 5 

the application hasn't been prepared for lack of 6 

sufficient information from the inventor, is any 7 

further date set for docketing review? 8 

I would just move it maybe another 9 A. No. 

if he knows when he is three weeks or two weeks. 10 

going to get more information. 11 

If he doesn't have any idea when he is 12 Q. 

going to get more information, is a further date 13 

14 set? 

I would just go back in a couple of A. 15 No, 

weeks. 16 

And do you keep on checking until 17 Q. 
i 

A. 18 Yes. 
c 
i Do you keep on checking until the 19 Q. 
c 

application is filed? 20 

21 Yes. A. 

At paragraph four on page one of F-9, 22 Q. 

Did you have you make reference to 299/84. 23 

responsibility for docketing that disclosure for 2 4 

filing after it had been rated "A"? 25 

221 
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6 

Rothwell - cross 1 

A. I believe so, yes. 2 

Do you recall checking, as you have 3 Q. 

just described, with the attorney responsible after 4 

the first three weeks in that disclosure? 5 

To the best that I can remember, yes. 6 A. 

Do you know who that attorney was? 7 Q. 

I think at the time, it was Fred 

Weinfeldt, unless it had already been turned over. 

Do you recall checking with any other 

attorney besides Mr. Weinfeldt with regard to 

299/84? 

8 A. 

9 

10 Q. 

11 

12 

It would have to be whoever took over 13 A. 

the disclosure. 14 

You don't have a recollection as to who 15 Q. 
s 
! 16 that was? 

17 A. No . 

i Is there anybody else in the Sandoz 

Patent Department with responsibility for docketing 

applications for filing? 

18 Q. 
0 

\ 19 r 
' 

20 

21 A. No . 

You mentioned a three Just yourself. 22 Q. 

week date. Is that generally given all 23 

applications? 24 

Just if it's rated "A" at the meeting. 25 A. 

222 
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7 

Rothwell - cross 1 

I see. So in the course of performing 

those responsibilities with regard to docketing, 

have you developed an approximation of on average 

how long it takes from the time a disclosure is 

rated "A" to the time an application is filed? Do 

you have a feeling for that? 

Not really because some of them are 

filed quick and others take a little longer for one 

reason or another. 

- Q .  2 

3 

4 

5 

6 

7 

8 A. 

9 

10 

Would a year be an unusually long time? 11 Q • 

Yes . 12 A. 

i 
If you are familiar with the procedure, 13 Q. 

when a disclosure is rated "B" and supplemental 14 

information is provided, is it provided to you? 15 

I would just automatically bring 16 No. A. 

it up at the next meeting. 17 L 

i 
9 MR. KELBER: Thank you very much. I 18 
I 

I have no further questions. Diane? appreciate it. 19 

I have no questions. 20 MS. FURMAN: 

21 

REDIRECT EXAMINATION BY MR. VILA: 22 

You were asked a question with regard 23 Q. 

to essentially the average time that it would take 

to file a patent application from the time of an 

24 

25 
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Rothwell redirect 1 

Would that vary in "A" rating to disclosure. 2 

pattern as you might recognize it among different 3 

attorneys in the department? 4 

Yes . 5 A. 

With regard to' Mr. Kassenoff, would you 6 Q. 

say that he filed in the average time slower than 7 

average./ faster than average? 

Some he would do real quick and others, 

he would just get held up by some of the inventors. 

Were there other reasons for him to 

8 

9 A. 

10 

p 

i 11 Q. 

be 12 c 

! Not that X would know of. 13 A. 

But in some cases, it would be a longer Q. 14 

s 
§ 15 than average time? 

0 

16 Yes . A. 8 
f 

With regard to- Jody Giesser, concerning 

pharmaceutical patent applications that had been 

17 Q. L 

0 18 i 
8 
III 

assigned to her, would you have ever had an 19 
5 

opportunity to form a judgment there? 20 

21 No. A. 

Thank you very much. 22 MR. VILA: 

Okay, thank you. 23 THE WITNESS: 

(Time noted is 2:45 p.m.) 24 

25 
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LINDA ROTHWELL . 

4 

5 
Subscribed and Sworn to before me 

6 
day of , 1993 This 

7 

8 n 
sAft-? W. 0 

A "Notary Public i 9 

o 
10. s 
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C E R T I F I C A T E  2 

3 

I, GARY M. TALPINS, a Notary Public and 

Certified Shorthand Reporter of the State of New 

Jersey, do hereby certify that prior to the 

commencement of the examination, LINDA ROTHWELL was 

6 

7 

duly sworn by me to testify the truth, the whole 

truth and nothing but the truth. 

I DO FURTHER CERTIFY that the foregoing is a 

8 

9 

10 

true and accurate transcript of the testimony as 11 

taken stenographically by and before me at the 12 

time, place and on the date hereinbefore set forth, 

to the best of my ability.. 

I DO FURTHER CERTIFY that I am neither a 

13 

14 

15 

relative nor employee nor attorney nor agent of any 16 

of the parties to this action, and that I am 17 

neither a relative nor employee of such attorney or 18 

counsel, and that I am not interested directly or 19 o 
;• u 

indirectly in the interference either as counsel. 20 

attorney, agent or otherwise. 21 

22-

23 

Gary M/ T^flpins, C.S.R. 
License No. XI00561 

24 

25 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

WATTANASIN V. FUJIKAWA ET AL. 

lNtEftl^NCrNoii^4» 
INTERFERENCE No. 102,975 

FYI 

WATTANASIN CONSOLIDATED RECORD W iW3 
VOLUME m RECEIVED IN 

BOX INTERFERENCE 
(PACES 227 - 318] 

Diane E. Furman 
Sandoz Corporation 
Patent and Trademark Department 
Building 418 
59 Route 10 
E. Hanover, NJ 07936-1080 
(201) 503-7332 
Attorney for the party WATTANASIN 

Of Counsel 
Richard E. Vila 
Melvyn M. KassenofF 
Sandoz Corporation 
Patent and Trademark Department 
Building 418 
59 Route 10 
EyGanove/, NJ 07936-1080 

1/50347852 
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3tZ 
Case No. 600-7101/CONT/INT.(2) 
Patent 

IN THE UNITED STATES PATENT AMD- TRADEMARK OFFICE 

BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

•* 

WATTANASIN 
Interference Nos. 102,648, 102,975 

Examiner-in-Chief: M, Sofocleous 
v. 

FUJIKAWA et al. 

DECLARATION OF MELVYN M, KASSENOFF PURSUANT TO 37 CFR §1.672 

If Melvyn M. Kassenoff, do hereby declare as follows; 

•took place in the All of the below-indicated activities 1. 

United States. 

I have been employed by Sandoz Corporation in the Patent 

and Trademark Department since 1972. . My current position is 

Director, Patent and Trademark Affairs. I am an associate counsel 

of record in these interferences. 

2. 

I have had responsibility for the filing and prosecution 

of Sandoz patent applications in the HMG-CoA reductase inhibitor 

area since 1982. However, this area was only a very small portion 

of my total workload, the bulk of which comprised prosecuting 

applications in the azo dye area originating from research done by 

Sandoz AG in Basle, Switzerland. 

3. 

Since about 1981, Sandoz Research Institute has been engaged 

in a research effort to develop compounds having utility as 

HMG-CoA reductase inhibitors for use in the treatment of 

hypercholesterolemia. This project resulted in numerous patent 

disclosures being submitted to the Patent Department, including 

Patent Disclosure 299/84 of Dr. Wattanasin. 
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362 
Kassenoff 
Declaration 
page - 2 -

Prior to approximately April 1987, when he took permanent 

leave for health reasons, Mr. Fred Weinfeldt, a senior patent 

attorney in the Sandoz Patent Department, shared the 

responsibility of filing of patent applications in the HMG-CoA 

reductase inhibitor area. In August 1987, Mrs. Joanne M. Giesser 

joined the Department as a patent attorney and took over a portion 

of Mr. Weinfeldt's docket of patent disclosures to be filed. 

4. Within a week or two following the January 27, 1988 

Patent Committee meeting, I was aware that Patent Disclosure 

299/84 of Sompong Wattanasin had received an "A" rating. It was 

my intention that the case would be filed by Mrs. Giesser or 

myself depending on who was available after existing filing 

priorities had been completed, inasmuch as following Mr. 

Weinfeldt's departure, a. backlog in unfiled HMG-CoA reductase 

disclosures had been developing. 

It is noted that the Sandoz U.S. filings in the HMG-CoA 

reductase area commenced in about 1982 and continued into 1991. 

For example, a representative list of Sandoz original (including 

CIP) U.S. patent application filings in the HMG-CoA reductase 

inhibitor area comprises the following: 

5. 

Case 600-6951 filed 
Case 600-6951/B filed Nov. 4 

Nov. 22, 1982 (abandoned) 
1983 (R60 of which) issued as 

U.S. 4,739,073 (1988) 
L 

Case 600-6951/C filed Nov. 22, 1982 (pending) 
Case 600-7013 filed June 4, 1984 now U.S. 4,588,715 (1986) 
Case 600-7015 filed June 22, 1984 (abandoned) 
Case 600-7022 filed Dec. 4, 1984 (abandoned) 
Case 600-7025 filed Apr. 12, 1985 (abandoned) 
Case 600-7028 filed May 22, 1985 now U.S. 4,668,794 (1988) 
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367 
Kassenoff 
Declaration 
page - 3 -

Case 600-7015/B filed June 6, 1985 now U.S. 4,613,610 (1986) 
Case 600-7035 filed Oct. 25, 1985 (abandoned) 
Case 600-7022/B filed Mar. 7, 1986 (abandoned) 
Case 600-7041 filed Apr. 30# 1986 (abandoned) 
Case 600-7028/B filed May 14. 1986 (R60 of which) issued as 

U.S. 4,755,606 (X988) 
Case 600-7035/B filed Oct. 15, 1986 now U.S. 4,851,427 (1989) 
Case 600-7050 filed Dec. 23, 1986 now U.S. 4,751,235 (1988) 
Case 600-7025/ filed May 5, 1987 (abandoned) 

CIP 
Case 600-7022/C filed Jul. 1, 1988 now U.S. 5,001,255 (1991) 
Case 600-7025/ 

CIP/CIP/CIP filed Oct. 6, 1988 (abandoned) 
Case 600-7025/ 
CIP/CIP/CIP/ 

filed Jan. 16, 1990 (pending) 

CIP filed Mar. 6, 1987 (abandoned for R60) 
filed Jan. 27, 1988 now U.S. 4,822,799 (1989) 

filed Mar. 10, 1988 (abandoned) 
filed Mar. 10, 1988 now U.S. 4,876,1989 (1989) 

filed Oct. 13, 1988 (abandoned) 
filed Mar. 3, 1989 (abandoned for R60 cont.) 

8, 1989 (abandoned) 
filed May 22, 1989 (abandoned) 

CIP 
Case 600-7041/ 

Case 600-7064 
Case 600-7041/ 

CIP/CIP 
Case 600-6955/ 
XN//B/CONT/X 

Case 600-7087 
Case 600-7101 
Case 600-7087/B filed Ma^ 
Case 600-7104 
Case 600-7041/ 

CIP/CIP/II filed Jul. 13, 1989 now U.S. 4,870,199 
Case 600-7104/ 

i 

CIP filed Feb. 20, 1990 (pending) 
CAse 600-7087/C filed Sept. 5, 1990 (abandoned) 
Case 600-7087/D filed Feb. 26, 1991 (pending) 

Appendix Z hereto contains copies of the cover sheets of some 

of the above-indicated U.S. patents which issued on the above 

cases. 

6. It is my best recollection that in February of 1988, I 

was in communication with Dr. Wattanasin concerning information 
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36S 
Kassenoff 
Declaration 
page - 4 -

which was needed by  the Patent Department in order to prepare an 

application based PD 299/84. (The application that was 

subsequently filed was designated as, • and is referred to herein 

as, -Case eOO-TlOl".) 

Exhibit N hereto comprises a true copy of a page containing 

my handwritten notations concerning Case 600-7101 and a 

handwritten date of February 12, 1988* 

These notes comprise a checklist of information items which 

needed to be developed or confirmed in order to draft Case 

600-7101. The fact that these notes were made on the reverse side 

of the second attachment page to PD 299/84; and furthermore, that 

2 discusses the scope of the disclosure and in 

(c), refers to "other substitu [sic] on the 

quinoline ring," indicates their pertinence to the involved 

Wattanasin application* 

paragraph 

sub-paragraph 

These notes further indicate that I spoke with Sompong 

Wattanasin ("S.W.") on February 12, 1988 concerning his quinoline 

compounds and requested that he provide me with certain 

information. 

7. On or about March 1, 1988, I received from Dr. Wattanasin 

certain reaction schemes which were to be included in case 

600-7101. 

0 comprises a copy of material which *1 received from 

Case 600-7101. 

Exhibit 

Wattanasin for the preparation of 

different reaction routes to preparing quinoline compounds of 

This shows Dr. 

two 

the case. 
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3U> 
Kassenoff 
Declaration 
page - 5 -

8. It was my practice to request the Sandoz Biology 

Department to send me IC^Q and ED^Q values for compounds I was 

planning to cover in a patent application, as well as other 

biological information necessary to properly draft a patent 

application directed to a pharmaceutical. 

Exhibit Q hereto comprises a Biological Data Report and 

computer printout which I received from the Sandoz Biology 

Department. The Wattanasin disclosure number, i.e. "299/84" is 

written in my handwriting on the front page, and the compounds of 

Patent Disclosure 295/84 as well as PD 299/84 are included in the 

printout. 

The printout bears a date of May 23, 1988. 

1988 I filed Case 600-7022/C based on PD 

295/84, which was indicated for filing ahead of PD 299/84. 

9. On July 1 

Exhibit R hereto comprises a copy of the front page of U.S. 

Patent No. 5,001,255, which issued on Case 600-7022/Cr and 

indicates a filing date of July 1, 1988. 

10.  With reference to Exhibit T-2-s page 2 of this computer 

printout bears a date of January 11, 1989 written in 

handwriting. 

my 

11. At no time subsequent to the "A" rating of Patent 

Disclosure 299/84 did I or, insofar as I am aware, any other 

member of the Patent and Trademark Department of Sandoz 

Corporation, ever have any intention not to file a United States 

patent application on the quinoline compounds of said patent 

disclosure in due course. 
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3£? 
Kassenoff 
Declaration 
page - 6 

The undersigned declares further that all statements made 

herein of my own knowledge are true and that all statements made 

on information and belief are believed to be true; and further 

that these statements were made with the knowledge that willful 

false statements and the like so made are punishable by fine or 

imprisonment, or both, under Section 1001 of Title 18 of the 

United States Code and that such willful false statements may 

jeopardize the validity of this application or any patent issuing 

thereon. 

I hereby subscribe my name to the foregoing Declaration this 
f* W" day of February, 1993. 

TftcUyri Yfl* Wttywyuif • 
MELVYN M. K&SSENOFF 
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ORIGINAL 
1 

2 IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
INTERFERENCE NOS. 102,648 

102/975 3 

4 WATTANASIN/ 

5 DEPOSITION OF: vs . 
MELVYN M. KASSENOFF 

6 FUJIKAWA, et al. 

7 

8 
Monday, March 22, 1993 
Florham Park, New Jersey 9 

OB 
10 s 

8 
A 

i 11 
(0 

12 tr A P P E A R A N C E S :  Uf s 
13 RICHARD E. VILA, ESQ., 

-and-
DIANE E- FURMAN, ESQ-, 

Sandoz Corporation 
59 Route 10 
East Hanover, New Jersey 07936 
(201) 503-7332 

Attorneys for Wattanasin. 

14 

o 
15 e 

9 16 S 
«? 

17 a. 
s 
g MESSRS. OBLON, SPIVAK, MC CLELLAND, 

MAIER & NEUSTADT 
Fourth Floor 
1755 Jefferson Davis Highway 
Arlington, Virginia 22202 . 
(703) 413-3000 

BY: STEVEN B. KELBER, ESQ., 
Attorneys for Fujikawa. 

9 18 > a 
s 
8 19 
Ul 

20 

21 

22 

23 
Reporting Services Arranged Through 

ROBERTS, WALSH & COMPANY' 
425 Eagle Rock Avenue 
Roseland, New Jersey 07068 
( 201). 228-9280 

24 

25 
f 
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3 

T N D E X 4 

5 
DIRECT CROSS REDIR RECR. WITNESS 

MEtiVYN M. KASSENOFF 
By Mr. Kelber 
By Ms. Furman 
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8 

9 
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F-2 
27 15 

Handwritten document entitled 
Exhibit 0 * 

16 F- 3 
29 

17 
51 Patent Committee meeting minutes w-i 
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3 

1 

2 (Before Gary M; Talpins, a Certified 

3 Shorthand Reporter and Notary Public of the State 

4 of New Jersey, held at the offices of Sandoz 

Corporation, Patent and Trademark Affairs 5 

Department/ 25 Hanover Road, Florham Park, New 6 

Jersey, on Monday, March 22, 1993, commencing at 7 

8 10:00 a.m.) 

10 
c 
3 

£ K A S S E N 0 F F, 3 Shelley 11 M E L V Y N M. 
3 
a 

12 Terrace, West Orange, New Jersey 07052, Sworn. r 
u 

5 
13 

MR. KELBER:, Good morning. This is the 14 

cross examination of the Sandoz declaration 15 S 
a 
n 
N The first witness, we have today is Mr. 16 witnesses. 3 

Kassenof f. 17 
3 
0 
z 
9 18 
X 
0 

19 CROSS EXAMINATION BY MR. KELBER; 
£ 
1-

Mr. Kassenoff, I'm going to hand you or 20 Q. 

hand the reporter a document that I would like 21 

labeled as F-l and ask you to take a minute and 22 

23 take a look at that. 

(Whereupon the document was received 2 4 

and marked F-l for identificatibn.) 25 
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4 

Kassenoff cross 

Do you recognize that document, Mr. Q. 2 

Kassenoff? 3 

Yes . A. 4 

And is that your signature at the end Q. 5 

of the document on page six? 6 

Yes . 7 A • 

Let me turn your attention first to the 8 Q. 

You see the sentence very bottom of page one. 9 

starting "this project resulted in numerous patent 10  

Do you have any feel in general disclosures." 11 

numbers for how many disclosures of the type of 12 

compounds referred to as having utility as HMG-CoA 13 

reductase inhibitors? 14 

No, I don't. 15 A. 

You used the word "numerous" in your 16 Q.  

declaration. 17 

Certainly over 10, possibly 20. It 18 A. 

wouldn't surprise me; possibly even more than that. 

Turning to the top of page two of the 

19 

20 Q •  

declaration that is Exhibit F-l, there is a 21 

reference to a Mr. Fred Weinfeldt, who apparently 

shared the responsibility in that particular 

technology area. 

22 

23 

With whom did he share it, sir? 24 

With me. In other words, initially he 25 A. 
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5 

Kassenoff 1 cros s 

was doing the work on it and then obviously, there 2 

were too many disclosures so I took over some of 3 

them and then eventually, I had primary 4 

responsibility. 5 

By primary responsibility, what would 6 Q. 

•primary responsibility entail? 7 

Just probably did more of them than 8 A .  

anybody else at a particular time. 9 

If there was somebody else doing an 10 Q. 2 
0 

application in that field at that particular time, 11 

let's pin it down, in the ISSV-'SS framework, would 12 HI 

3 
13 you have responsibility for monitoring that other 

person? 14 

9 15 Informally but not formally. A. In other 

I was not reviewing it but if somebody had a 16 words, S  

question on it, they would obviously come in to me. 17 
o 
o 

Are you familiar with the rating system 18 Q. 

0 
19 that was used by the Sandoz Patent 01 

f 
20 More or less. A. 

21 I know you know the answers to most of Q. 

22 I'm going to ask you but let me the questions 

23 finish them for the . reporter. I'm pretty clear 

when I finished the question. 24 

25 Are you familiar with the rating system 
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6 

Kassenoff 1 cross 

that was used by the Sandoz Patent Committee during 

1987 through '88? 

Right. 

And by "right/" you mean --

2 

3 

4 A. 

5 Q. 

Yes .• A. 

What did it mean if a disclosure 7 Q. 

received a "B" rating? 8 

"B" I think is three months, it would 9 A . 

come up again in three months. 10 

What criteria would be brought to bear 11 Q. 

to determine what rating a disclosure would get? 12 

Probably ongoing work, it means it 

More detailed than that, 

13 A. 

wasn't ripe for filing. 14 

15 I'm not sure. 

It wasn't ripe for filing but --

It may have been ongoing work, for 

16 Q • 

17 A. 

18 example. 

Would there be any other reasons that a 

disclosure would receive a "B" rating? 

Sometimes it was the people there 

didn't feel qualified but usually that would be.--

we would put it off a month if there was nobody 

there who felt comfortable in making a decision but 

usually, a "B" rating means it's ongoing work, 

19 Q • 

20 

21 A. 

22 

23 

24 

25 
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7 

Kassenoff 1 cross 

that's the principal reason. 2 

In other words, a It's ongoing work. Q .  3 

disclosure would not be rated for -more - immediate 4 

action if the work was ongoing? 

Well, unless, of course, you had A. 

something that was so hot that you had to file on 7 

8 it immediately. 

What would Q .  9 

8 In other words, there are flexible 10 A. s 
c 
3 

It's not an absolute. standards involved. 11 

£ 
By assigning a "B" rating to a 12 Q .  e 

disclosure 13 

That means that the thing is of A. 14 

e 
e interest but it's not ready for filing yet because 15 
9 

of, for example, ongoing work. 16 

Are there any other reasons for Q .  17 A. 
3 
0 c 
0 assigning it a MB" rating other than ongoing work? 18 >-D 
C 
0 

I don't recall offhand. I'm not sure. u 19 A. u 
z k 

There could be. 20 

You are currently Director of Patent 21 Q .  

Is that correct? and Trademark Affairs for Sandoz. 22 

That's correct. 23 

Is there a Sandoz Patent Committee 24 Q .  

25 today? 
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8 

Kassenoff 1 cross 

A. Yes . 2 

Does it use the same rating system? Q .  3 

Yes, it does. A. 4 

As Director of Patent and Trademark Q .  5 

Affairs, I would imagine one of your 6 

responsibilities 7 

Yes, I do attend the meetings and have 8 A. 

attended on a regular basis for the last year. 
* 

In your experience, have disclosures 

been rated "B" for any other reason than ongoing 

9 

10 Q .  

11 

work? 12 

I don't recall of any .right now. 13 A. 

You have been with Sandoz since 1972. 14 Q .  

Is that correct? 15 

16 That's correct. A • 

How Let's try and narrow it down, 

about in the HMG-CoA reductase, inhibitor field, do 

you recall during your tenure at Sandoz any other 

17 Q .  

18 

19 

disclosure besides the.one of interest, 299/84, in 20 

that field ever having been rated as "B"? 

I don't recall. 

21 

Frankly, I didn't 22 A. 

In fact. attend the meetings on a regular basis, 

probably until the beginning of last year, over the 

23 

24 

previous 20 years, I probably attended the meeting 25 
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9 

Kassenoff - cross 1 

maybe twice and obviously, we have not had any 2 

ratings in that field, at least I don't think we 

have in the last year or so. 

If you didn't attend a meeting and a 

discloisure was rated "B"/ would you be informed of 

3 

4 

Q .  

6 

that fact? 7 

The minutes are published. 8 Yes . A. 

Have you reviewed t-he minutes of the 9 Q .  

Patent Committee 10 

I have got to I look at the minutes. 11 A. 

which I have to file see if anything is in my area. 12 

13 on. 

In the period January 1/ 1987, to 14 Q • 

December 31, 1988, did you see any other 15 

application 16 

I would not recall. 17 A. 

Please let me finish the question, Mr. 1 8  Q. 

19 Kassenoff. 

Do you recall seeing the disclosure 20 

299/84 rated as "B" at any time? 21 

I'm sure I saw it, 22 A. 

But you don't recall seeing it now? 23 Q' 

24 A. No . 

Are you sure that you might have seen 25 Q .  
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10 

Kassenof£ cross 1 

any other disclosure in your field rated "B"? 2 

I'm sure I would have seen it there but A. 3 

I certainly wouldn't remember it on the other hand, 4 

because I would have no reason for remembering it 5 

because it didn't require any action. 

It didn't require any action, 

didn't require any action on your part? 

6 

It Q .  7 

8 

On my part. 

During the period 1987 through 1988, 

are you aware did Sandoz employ patent attorneys 

A. 9 

Q .  10 

11 

not employed by Sandoz Corporation directly as 12 

full-time employees for the preparation of patent 13 

applications? 14 

Are you talking about outside? A. 15 

Outside counsel. 16 Q .  

Not to write patent applications except 17 A. 

possibly once in awhile, we may have an oddball 1 8  
I 

Obviously, I wouldn't know about it. In 19 case. 

other words, in the pharmaceutical area, I can tell 20 

you the answer is no except maybe possibly if there 

were a very complex interference or something like 

21 

22 

we do not hire outside that but not for normal. 23 

counsel for normal work. 24 

By normal, you would include drafting Q .  25 
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11 

Kas s eno£ £ 1 cross 

applications? 2 

Prosecution and application writing. 3 A. 

Even if there is a crunch in the staff Q .  4 

at Sandoz and it is not immediately up to it? 5 

the only No, we don't do that unless 6 A. 

7 exception being, for example, two years ago, we 

it was not in the pharmaceutical area but we 

had a possible sale where we had to rush something, 

a filing on something which we were about to sell. 

In the U.S., we didn't have the problem but abroad. 

had 8 

9 

10 

11 

we would have had a filing if we didn't get it on 12 

filing immediately. 13 

And in that 'instance, you sent it to 14 Q .  

outside counsel? 15 

This was not a pharmaceutical 16 Yes . A. 

case because then you wouldn't have that kind of a 17 

1 8  problem. 

Is there a formal policy that you are 19 Q .  

20 aware of that would distinguish between 

21 pharmaceutical cases and 

22 There is no formal policy. A. 

23 How did you find out about the "A" Q .  

rating that's referred to in paragraph four of the 24 

25 document that's 
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12 

Kassenoff 1 cross 

The minutes are distributed anywhere A. 2 

from a few days to a week or two after the meeting. 3 

Are the minutes distributed to Q .  4 

everybody in the department? 

Everybody in the department receives 

5 

6 A. 

the minutes. 7 

I'm going to ask you to let me 

I know you are ahead of me on 

this but you have got to give me a chance to catch 

Again, 8 Q  •  

finish my sentence. 9 

10 

11 up. 

How was it determined who was 12 

responsible for a particular application that gets 13 

an "A" rating? 14 

Usually one of the supervisors will 

decide and it usually will be decided before the 

meeting and usually it will be people have defined 

15 A. 

16 

17 

areas., although sometimes, as you can see here, 

Obviously, if it's 

. 1 8 

people may share the same area. 19 

it will go to that person. If in somebody's area, 20 

it's in an area that's shared, usually the 21 

But things supervisor will decide who will get it. 22 

are- not done on a formal basis and sometimes things 23 

are transferred afterwards. 24 

Was such a decision as to who would be 25 Q .  
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13 

1 Kassenoff cross 

responsible for the disclosure that received an "A" 

rating referred to in paragraph four made? 3 

Jody Giesser's initials were on the 4 A. 

agenda as well as the minutes for that disclosure. 5 

Does that mean she had responsibility 6 Q .  

for the preparation of it? 

That would mean generally she would 

have responsibility unless, of course, she 

7 

a A. 

9 

transferred it to somebody else but at least 10 i 

initially, it was in her bailiwick. 11 

Let me direct you to the last sentence 12 Q .  I 
or actually the last phrase in paragraph four, 

where it indicates a backlog in unfiled.HMG-CoA 

13 

14 

reductase disclosures have been developing- Do you 15 

have any idea of how large that backlog was? 16 
9 

I have no idea. No, I can't 17 A. 
o : 

How do you know there was a backlog? o 18 Q  •  

Because I can recall that there was 19 A. 
: 

some pressure involved in the area and that there 20 

were a number of disclosures that were floating 21 

around but I do not recall the number. 22 

Aren't there a number of disclosures 23 Q .  

floating around, weren't there a number of 24 

disclosures floating around throughout the 1981 25 
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14 

Kassenoff 1 cross 

through 1990 time period in that field? 

At least through the beginning of that 

time period, probably not at the end of it. 

Probably not at the end of it. Let me 

direct your attention to paragraph five. Do you 

see the listing of cases that appears in that 

2 

3 A. 

4 

5 Q .  

€ 

7 

8 paragraph? 

Correct. 9 A. 

Many of those applications have a 10 Q .  2 

0 

t Is that correct? filing date of 1988 through 1990. 1 1  0 
0 

A number of them; correct. 12 A. 5 
5 

Isn't that In fact, more than half. 13 Q .  

correct? 14 

Right, but most of those, if you A. 15 I 
i a are CIP's or continuations and the like and 16 notice, 8 

would not be the result of new disclosures. 17 

o Let's talk about that. The CIP 18 Q  •  
o 

application would not be the result of a new 

disclosure? 

19 

20 

That's correct. 21 A. 

How would a CIP application come to be 22 Q .  

docketed for filing? 23 

it's up to the It's not docketed, 24 A. 

attorney involved simply to file it without it 25 
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15 

Kassenoff 1 cross 

being docketed and usually the need for it will 2 

become apparent from discussions between the 

attorney involved and the inventor and/or others in 

Research and similarly/ divisionals would simply 

3 

4 

5 

come about, those would be decided on by the Patent 

Committee at" the time an issue fee was paid for the 

6 

7 

earlier case in the series. 8 

Would you help me out. Could you take 9 Q .  

a look at the list of applications or list of 10 

cases, I'm sorry, that are recited there and tell 11 

me how many would have come from new disclosures.-12 

If it does not have any letter or 

anything else after the number, that would be a new 

disclosure. 

13 A. 

14 

H i  
i 15 

Could you identify how many of those 16 Q .  
'<• A 

there are? 17 

Starting from which one? 18 A. > 

c 
0 jy . .All of the ones in "this five. how many 19 Q .  u 
£ 
t-

came from new disclosures? 20 

6951, 7013, 7015, 7022, 7025, 7028, 21 A* 

7035, 7041, 7050, 7064, 7087, 7101, 7104. There is 22 

also I see here 6955 but where is the original on 23 

There are a number of cases here that 24 that? 

25 probably should be down there for completion but 
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16 

Kassenoff - cross 1 

For example, the 6955, what is down are not here. 2 

here is obviously a later application in the 3 

series. 4 

I'm sorry, 6955? Q .  5 

55 . A. 6 

Could you direct me to Q -7 

And there are also March 10th of '88. 8 A. 

a number of other applications in the.series which 9 

I can see are not down here. 10 

The ones that are down here, you Q .  11 

identified 13 that resulted from new disclosures. 12 

Is that correct? 13 

Correct. You counted them. 14 A. 

That was my count but I'm asking you to Q .  15 

confirm that for me. 16 
i 

That seems right. 17 A. 

Of those 13 cases, do you have any feel 18 Q .  

for how many were part of the backlog that is 19 

referred to in paragraph four? 20 

It was probably 7064 because I wrote 21 A. 

that one, 7087, 7101, 7104 and of course, some of 22 

the CIP's involved, as well, although those weren't 23 

new disclosures but -that's part of the backlog of 24 

work in this project. 25 
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17 

X Kassenoff cross 

You indicated after you said 7064 that 2 Q. 

that would have been part of the backlog because 3 

4 you wrote it. 

That's why I'm familiar with it. 5 A. 

But you had shared responsibility for 6 Q. 

that field even before Mr. Weinfeldt's departure. 7 

8 Is that correct? 

9 That's correct. I wrote some of the A. 

10 other cases in the series. 

11 Do you know for a fact that 7064 was Q. 

12 part of.the backlog? 

13 Just from the time frame, I do. A. 

14 That application was filed January 27, Q • 

15 1988. Is that corre.ct? 

16 That's what it says here. A. 

17 But is it correct? You wrote it. Do Q  -

18 you know? 

19 I don't remember when I filed it. I A. 

20 have to assume that this is correct. 

21 Did you review any documents during the Q« 

22 preparation and signing of this declaration? 

23 Did I? A. 

24 Q. Yes . 

25 A. NO . I relied on my memory. 
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18 

Kassenoff - cross 1 

You don't have a memory of the 2 Q. 

statement that appears here now? 3 

Not particularly, not in particular,. 4 A. 

5 no. 

Did you have a memory at the time you 6 Q .  

signed it? 7 

It was to the best of my 8 No. A. 

recollection, it was correct. 9 

And what is that recollection based on, 10 Q. 

11 sir? 

What I remember. A. 12 

But you don't have a memory of doing 13 Q. 

it, do you? 14 

I have a memory of writing that 15 A. 

application and I know it was in that time frame 

but to say that it was definitely January 27th of 

But that seems right. 

Do you know as a matter of personal 

16 

17 

18 '88, I don't know. 

19 Q * 

knowledge that 7064 was part of the backlog 20 

referred to in paragraph four? 2 1  

Yes . 22 A. 

7064 appears to have been filed 23 Q. 

sometime about January of 1988, according to your 24 

recollection. 25 
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19 

Kassenoff - cross 1 

That's correct. A. 2 

Do you have any idea when you began 

preparation of the application'at maturity of that 

3 Q. 

4 

filing? 5 

No, I do not. A. 6 

Would it have begun prior to April 7 ' Q. 

1987? 8 

Probably not but I really without A. 9 

going into the file and looking at whatever notes X 10 

have, I can't answer that. 11 

Probably not. Do you have any feel for 

why you said probably not? 

Because the time period would have been 

eight or nine months and I would not have been 

working on an application that long. 

That would be a longer time period than 

Q. . 12 

13 

A. 14 

15 

16 

Q. 17 

usual for you? 18 

For me, yes. A. 19 

Let's look at 7087. Was that part of Q. 20 

the backlog referred to? 21 

Yes, it was. A. 22 

Did you work on that case? Q. 23 

Yes, I did. A. 24 

Do you know how long it had been Q. 25 
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20 

Kassenoff - cross 1 

pending before you took over the preparation of 

that case? 3 

No, I do not. A. 4 

You referred to a backlog in paragraph 

four and the backlog refers to unfiled disclosures 

Q. 5 

6 

had been accumulating. Is that correct? 7 

That's correct. A. 8 

Were these disclosures that had been Q. 9 

rated MAM for filing by the Patent Committee? 

Yes,.otherwise they wouldn't be part of 

10 

A. •  1 1  

the backlog. 12 

Can you give me an idea of the time 13 Q. 

delay between the "A" rating received and the delay 14 

until action on the disclosure so rated, give me an 15 ' 

idea of that time delay involved in the backlog 16 

referred to? 17 

I really cannot. 18 A. 

What do you mean by "backlog"? 19 Q. 

It means there were several disclosures 20 A. 

which have been pending for more than a month or 21 

even probably more than two months. 22 

So your recollection suggests that the 23 Q. 

backlog was at least two months? 24 

More than that/ according to my 25 A. 
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21 

Kassenof£ 1 cross 

recollection, but I can't be more specific than 2 

that. 

Mr. Weinfeldt I'm a little confused. 4 Q. 

left in approximately April of 1987. Is that 5 

correct? 6 

That sounds right. 7 A. 

The backlog by January of 1988 had 8 Q. 

Is developed to as much as two months or more. 9 

that correct? 10 

It was more than that, probably. 11 A. 

Three months? 12 Q. 

I'm sure that there were cases that 13 A. 

I'm willing to bet that there were cases 

that were outstanding for longer than that which 

• had not been filed on. 

in fact. 14 

15 

16 

You are willing to bet, is that bet 

based on your personal knowledge? 

It's based on my knowledge of how 

things operate and how things operated in that 

17 . Q. 

18 

19 A. 

20 

period as well as currently. 21 

Do you have a specific recollection of 22 Q * 

a case or cases in that.field, the reductase 23 

disclosures referred to, that had been pending for 24 

more than two months? 25 
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22 

Kassenoff 1 cross 

I am sure that 7064 was pending for A. 2 

more than two months because of the scope of the 3 

It was no way that that thing was application. 4 

filed within two months of its being rated "A"? 5 

also 7087, which is another case that I wrote. 6 

there was no way that that was filed within two 7 

months. 8 

We may be talking apples and oranges 

By backlog, I assume you refer to cases that 

9 Q. 
0 

here. 10 

Is that t had not been picked up for action. 1 1  ) 

o 
; 

: 1 2  correct? I 
By backlog, I mean cases that had been 13 A. 

and had not been filed on as yet. rated "A" 14 

So if an attorney had a particularly 15 Q. 5 

I difficult case, even though that was the only case 

the attorney was acting on, under this definition. 

Is that 

16 

17 

that would be part of the backlog. 18 1 

19 correct? 

That .is the sense in That's correct. 20 A * 

which I have used the term. 21 

Were there any cases that had been 22 Q. 

rated "A" but had not received review or attention 23 

from an attorney for two months in that backlog? 24 

I can't answer I can't answer that. 25 A . 
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23 

Kassenoff 1 cross 

How about for cases assigned to you? Q. 2 

Again, I have to assume from the way I A. 3 

operate that within a few weeks of the "AM rating. 4 

I would have contacted the inventor and had the 5 

inventor, or inventors at least start to send me the 6 

I would material required for the application. 7 

have contacted Biology to get their input and 8 

possibly, if relevant. Process Development to get 9 

any new processes which I would need for the best 1 0  

mode requirement on it# 11 

In fact, you contacted Dr. Wattanasin, 12 Q. 

is that the correct pronunciation? 13 

A. Correct. . 14 

You contacted Dr. Wattanasin as early 15 Q. 

as February 1988 regarding this disclosure. Is 16 

17 that correct? 

in the file show. That's what the notes 18 A. 

Is that customary for what is referred 19 Q. 

20 to as the backlog? 

That's not saying that in every 21 A. Yes . 

I would do it within a couple of weeks but in 22 case, 

that case, I did do it. 23 

You identified earlier four-cases that 24 Q. 

fell into that backlog, cases' which had been 25 
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24 

Kassenoff - cross 1 

Is that correct? designated "A" but not yet.filed. 2 

That's correct. 3 A. 

did you have personal Do you recall, 

responsibility for any other cases that might have 

4 Q. 

been in that backlog? 6 

No, I did not have any personal 7 A. 

responsibility for any other cases. 

Besides 

8 

9 Q. 

In the new filings because filing new 

applications was only a very small part of my 

workload• 

10 A. 

11 

12 

Besides Ms. Giesser, was there anybody 13 Q • 

else at Sandoz with responsibility for the 

preparation of new applications and filing in this 

.field? 

14 

15 

16 

In the HMG-CoA reductase application? 17 A. 

18 That's correct. Q. 

Not to my recollection because I don't 19 A. 

Diane picked it' up but I think it was 20 think 

21 after Jody had left. 

So for the period 1987 through 1988, 22 Q. 

after Mr. Weinfeldt's departure 23 

As far as my recollection, as far as I 24 A. 

recall, that's correct. 25 
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25 

1 Kassenoff cross 

Do you have any knowledge or 

understanding of how many backlogged cases, as the 

term is used here, that Ms. Giesser might have had 

2 Q • 

3 

4 

in this field? 

6 No, I do not. A. 

You indicated that you knew from your 7 Q. 

own personal work that an eight to nine month delay 8 

between the receipt of an "A" rating on a 

disclosure and the filing would have been 

extraordinary, at least for yourself. 

9 

10 

Is that 11 

12 correct? 

I don't think that I have any 13 A. Yes . 

14 cases that were pending that long. 

Do you have any feeling for how quickly 15 Q. 

Miss Giesser would 16 

17 No, I do not. A. 

But you worked with Miss Giesser in 1 8  Q. 

Isn't that correct? this particular case, 299/84. 

I did some of the spadework initially 

19 

20 A. 

21 but that's as far as it goes. 

Why did you do the initial spadework if 22 Q. 

you had your own backlog of cases, sir? 

Probably because I was ordering, it may 

23 

24 A. 

have been that I was ordering things from Biology 25 
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26 

1 Kassenoff - cross 

it.may have been she was 2 for two different cases. 

so backlogged that I said okay, Jody, I will 

contact the people involved and start the ball 

3 

4 

rolling pn it for you. 5 

But you don't know if she was 6 Q. 

backlogged or not? 7 

I don't know her workload, if that's 8 A. 

your question. 9 

You said she might have been 

backlogged. Do you have any knowledge that she was? 

In this particular field? 

10 Q. 

I X  

A. 12 

In this particular situation. 13 Q. 

No, I really don't, bearing in mind, of 

course, that each of us has several distinct fields 

14 A. 

15 

of responsibility. 16 

Let me refer you over for a minute to 17 Q. 
• 

•i That spans pages three through four paragraph six. . 1 8 

of the declaration that is F-l. 19 

Right. 20 • 

You were in communication with Dr. 21 Q. 

Wattanasin? 22 

That's correct. 23 A. 

Was there communication other than Q. 24 

written communication? 25 
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27 

Kassenoff 1 cross 

As far as this case, I cannot be 2 A. 

certain but from the way I operate, that is likely. 

But you don't have any knowledge --

I don't keep records of my phone calls 

but I do know that I frequently request for 

3 

4 Q-

A. 5 

6 

information by telephone. 7 

But you don't have any knowledge of 8 Q. 

such request, personal knowledge of such a request? 9 

No. There is no way I could remember 10 A. [ 

) 

: that. 11 
i 

Turning you to maybe Fair enough. 1 2  Q. 

two-thirds of the way down on page four, the very 13 

last paragraph of paragraph six, these notes 14 

indicated that you spoke to Dr. Wattanasin. I have 15 

Exhibit N which is referred to and I would like the 16 

Once he has done reporter to mark that as F-2. 17 
j 

if you would take a brief look at that. 5 that, 18 
c 
J (Whereupon the document was received 19 

and marked F-2 for identification.) 20 

Okay. 21 A. 

Now if you look at the very last line 22 Q. 

of Exhibit N, is that line in your handwriting? 23 

Yes, it is. 24 A. 

And that does indicate "spoke with S.w."? 25 Q. 
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28 

1 ' Kassenoff cross 

That's correct. 2 A. 

And is there any other indication in 

Exhibit N that you spoke with Sompong Wattanasin? 

No, that's the only indication/ I have 

3 Q. 

4 

5 

a date there and it says I spoke with hinu 

Do you see the very last five words on 

6 

7 Q. 

8 that line? 

Yes, I do. 9 A. 

What do those say? 10 Q • 

"Requested info will be sent." 11 A. 

To what does the information on page b/ 12 Q. 

392b of Exhibit N, refer to? 13 

14 392b? A. 

If you look at the very top. 15 Q. 

That's one of the synthetic routes to 16 A. 

the compound, to the quinoline compounds. 17 

Was that the subject matter of your 18 Q. 

19 discussion? 

It might have been but my discussion 20 A. 

primarily, at least primarily relates to the 21 

material listed at the top of 392a. 22 

Was that the type of information 23 Q. 

24 requested, sir? 

25 Yes, it was. A. 
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29 

1 Kassenof f cross 

And do you have any recollection of 2 Q. 

whether that information referred to at the very 3 

bottom of the first page of Exhibit N was ever 4 

5 sent? 

I'm sure it was because I can recall 6 A. 

I have seen from the file 7 let me put it this way; 

that some of the material, the lab notebook pages 8 

9 were sent. 

Let me ask the reporter to 10 MR. KELBER: 

identify Exhibit 0/ this document, as F-3. It 11 

bears the legend at the top Exhibit 0. 1 2  

And after the reporter has so 13 Q. 

identified it, if you would review it for a minute. 14 

sir. 15 

(Whereupon the document was received 16 

17 and marked F-3 for identification.) 

18 Okay. A. 

19 Mr. Kassenoff, is the material of Q. 

Exhibit F-3 responsive to the information that is 20 

21 indicated was requested on Exhibit. F-2? 

22 Only partially. A. 

23 In your opinion, Mr. Kassenoff, was the Q. 

24 information requested in Exhibit F-2 necessary for 

25 the preparation of a full patent application? 
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30 

Kassenoff cros s 

2 ' Yes, It was . A. 

Am I correct/ then, in understanding Q. 

that additional information that had been requested 4 

would have been necessary to prepare the 5 

6 application? 

7 That is correct. A. 

And that information would have come 8 Q. 

from Dr. Wattanasin or somebody working with him. 9 

10. Is that correct? 

11 That's correct. A. 

Did you take any further steps to 12 Q. 

secure that information that was not provided in 13 

14 the 

Either Jody did or I did. 15 A. 

• Do you have personal recollection of 16 Q. 

receiving the additional information necessary? 17 

The only thing I do know 18 No, X do not. A. 

is that in reviewing the file, but of course, this 19 

was recently, I did note that there were lab 20 

notebook pages in there which were received at a 21 

which I think were received at a 22 subsequent 

subsequent time. 23 

This review was made subsequent to the 24 Q* 

preparation and signing of this declaration? 25 
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3.1 

Kassenof£ 1 cross 

Or concurrently. 2 A. 

You don't recall which? 3 Q» 

Or both. 4 A. 

Which was it? You executed this 5 Q. 

declaration on February 19. 6 

I did have to look through the Right. 7 A. 

file to see these handwritten notes and identify 8 

Obviously, when I'm looking through the 9 them. 

file, I did see other papers there. 

But you did not identify those in this 

I'm sorry, you did not identify the 

papers incorporating the additional information 

that was requested in Exhibit F-2 in this 

10 

11 Q. 

declaration?' 1 2  

13 

14 

declaration? 15 

It doesn't appear there. 

Q. Referring you to paragraph eight, Mr. 

Kassenoff, of Exhibit F-l, as of May 23, 1988, do 

you have any recollection as to whether you 

believed you had responsibility for case number 

299/84? 

1 6  A. 

17 

18 

19 

20 

21 

No, I do not* 

Does the fact that you received data 

from the Sandoz Biology Department with respect to 

that indicate anything at all to you about who had 

22 A. 

23 Q. 

24 

25 
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32 

Kassenoff 1 cross 

responsibility for that case? 2 

No, it does not. The only thing it 3 A. 

does reveal is that there was a possibility that I 4 

However, the case was assigned to would handle it. 5 

6 Jody Giesser. 

Would Biology have known that the case 7 Q. 

was assigned to Jody Giesser? 8 

No, absolutely not. 9 A .  

Were you the only person to receive ! 10 Q. 
0 

K data from the Biology Department in this field? 11 

No, whoever requested it would receive c 12 A. u 

I 
it. 13 

Did you request it? 14 Q' 

That's why it was sent to Yes, I did• 15 A. 

16 me. 

Why did you request it if the case had 17 Q. t 
I c 
0 been assigned to Jody Giesser? 18 
0 
0 Possibly because either Jody was so 19 A. 

tied up.that I volunteered to do the legwork; 20 

possibly because I was asking, also asking for 21 

information on other cases; possibly because I 22 

might have taken over the case if I had the free 23 

time before she did. 24 

25 Do you .have any recollection of which Q. 
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33 

Kassenoff 1 cross 

of those possibilities it was? 2 

No, I do not. A. 

Would a review of the case help refresh Q. 4 

your recollection? 5 

I did go through the case to see No. 6 A. 

if I had any handwritten notes in there, which 7 

might help me. ' 8 

And were there any handwritten notes? 9 Q • 

No, the only handwritten notes are what i 10 A. 
o 
K you see in front of you. 11 8 

Is it your custom, sir, to request c 12 Q. 
5 

biological data from the Sandoz Biology Department 13 

on cases for which you have no responsibility? 14 

e 
Only if there was a possibility that I A. 15 g 

V) 
e 

might pick up the case or if they were tied to 16 8 

cases for which I did have responsibility. 17 

o Do you have any feel, any recollection 18 Q. >• 
# c 
8 
UJ as to when you might have requested the data that 19 
* 

is referred to in paragraph eight? 20 

No> I do not. The only thing I can 21 A. 

it was probably at least a week before May 23, 22 say, 

1988. It could have been, however, two months 23 

before that. 24 

Would it be customary to have a two 25 Q. 
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34 

Kassenoff 1 cross 

month delay between a request for biological data 

and receipt of the same? 

"Usually not but if the person in 

Biology were tied up, it could be something he 

forgot about and then I would have to call back.and 

say hey, what about the stuff that I requested. 

Do you know who the person in Biology 

2 

3 

4 'A. 

5 

6 

7 

8 Q. 

was at this time period? 9 

Yes, I would have spoken with Robert 10 A. 

Engstrom. 1 1  

Do you recall what you did with the 12 Q • 

biological data.report for kit PD 299/84? 

I'm sure I just put it into the notes 

the material that I was collecting for 

13 

14 A. 

that I had. 15 

this case. 16 
t 

Did you advise Ms. Giesser of the Q. 17 
o 

• receipt of that data? 1 8  
> 

e 
I have ho recollection but it's 19 A. 

V 

S 
possible. 20 

But 21 Q. 

Because I'm sure that X would have 22 A. 

given her everything that I have on the case. 

Why would you have done that? 

23 

24 Q. 

if she had Because there would be no 25 A. 
j 

i 
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35 

1 Kassenoff cross 

responsibility for the case, there certainly would 2 

be no sense in each of us having our own file. 

That would only lead to confusion. 4 So I'm sure 

5 that anything I got relating to it, since she had 

6 primary responsibility, I would have given to her. 

So she had primary responsibility at 7 Q. 

8 this period in time? 

9 For this, particular case because it was A. 

10 assigned to her in the Patent Committee notes. 

11 In your review of the file I'm Q. 

12 sorry, let me back up. Is it correct, then, that 

13 it would have been the practice at the time to have 

14 but a single file for the collection of materials 

15 for the preparation of the application for PD 

299/84? 16 

17 I would hope that would have been the A. 

18 case but I can't guarantee it. 

Do you have any familiarity with the 19 Q. 

procedure of the Sandoz Patent Department in 20 

21 general at that time? 

There is no general procedure, 

one of us works as our own department. 

Each 22 A. 

23 

If each one of you works as your own 24 Q. 

department, how do you decide who has got primary 25 
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36 

Kassenoff 1 cross 

responsibility for the case? 2 

That's the Patent Committee's job, to 3 A. 

assign the cases, or the supervisor, who will 4 

assign it before the Patent Committee meeting. 5 

Do you have any knowledge that Ms. 6 Q. 

Giesser had a file separate from the file that you 7 

reviewed? 8 

No, I do not. 9 A. 

In your review of the file that you 10 Q. 

referred to earlier, did you come across any 11 

communications from Ms. Giesser to anyone else at 12 

Sandoz regarding the PD 299/84 prior to May 23, 13 

1988? 14 

I don't recall, frankly. 15 A. 

Is the file available? MR. KELBER; 16 

MS. FURMAN: Which one? 17 

The file that Mr. 18 MR. KELBER: 

Kassenoff is referring to. 19 

The case file. 20 THE WITNESS: 

21 MS. FURMAN: Sure. 

Can we get the case file 22 MR. KELBER: 

with reasonable speed and have Mr. Kassenoff review 23 

it? I appreciate it. While we are getting that. 2 4 

25 we Can ask some more questions. 
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37 

- Kassenoff 1 cross 

Let me just add something 2 THE WITNESS: 

Each of us had different methods of 3 on that. 

operating. What I would do is when I prepared an 4 

application, when it got filed, all of my notes 5 

relating to that case I would tuck.into the file. 6 

I have no guarantee that anybody else did that. 7 

Some people had supplementary files, some of which 

were retained, some of which were disposed of; $ 

others did not. 10 

Mr. Kassenoff, take a minute to review 11 Q • 

that file. 12 
j 

Would you please rephrase your 13 A. Sure. 

question so I know what I'm looking for. 14 

? At this point, I'm asking you -- okay. 15 Q • f 
i 

Please review the file specifically with an eye 16 

towards determining if there are any written 17 

communications reflected there from Ms.' Giesser to • 18 
$ 

1988 . anybody else in Sandoz prior to May 23, 19 

I don't even see my notes in there. 20 

There is nothing in the file here prior to that 21 

I don't know where the 22 date, including my notes. 

originals 23 

Your notes were not 24 MS. FURMAN: 

originally in the file. 25 
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38 

1 Kassenoff cross 

THE WITNESS: Where were they? 2 

MS. FURMAN: A bunch of papers were 3 

separate from the file that Jody gave me. 4 

I think it's clear that 5 THE WITNESS; 

t;here was a supplemental file there of some other 6 

7 notes. 

Let's go off the record 8 MR. KELBER: 

9 for a minute. 

(Whereupon a discussion took place off 10 

11 the record.) 

Just to preface the agreement, Mr. 12 Q. 

Kassenoff, is it correct that your review of the 13 

file does not indicate any written communication . 14 

from Ms. Giesser in the file prior to May 23, 1988? 15 

That's correct/ nor does it reflect 16 A. 

anything from me prior to that date. 17 

Diane, we would appreciate 

it if you would search for any supplemental papers 

relevant to PD 299/84 and if there is anything in 

MR. KELBER: 18 

19 

20 

the file prepared by Ms. Giesser for communications 

to others at Sandoz prior to May 23, 1988, if you 

Is that agreeable to you? 

21 

22 

23 would forward us a copy. 

MS. FURMAN: Yes, it is. 24 

To the best of your recollection, Mr. 25 Q. 

«... 
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39 

1 Kassenoff cross 

Kassenoff, did Ms. Giess.er take any action with 2 

respect to PD 299/84 prior to May 23, 1988? 

I have no recollection one way or the 

3 

A. 4 

other. 5 

Let me direct your attention to 6 Q. 

You see the paragraph nine of the declaration, 

phrase "which was indicated for filing ahead of PD 

7 

8 

299/84," the very first sentence of paragraph nine, 9 

middle of the page? 10 

That's correct, yes. 11 A. • 

What does it mean to be indicated for 12 Q. 

filing ahead of? 13 

It has no formal meaning, it just 14 A. 

7022/C was a CIP simply means that since this was, 15 

application, that I had decided to file it prior to 16 

filing, prior to picking up 7101. 

So you would work on 7022/C prior to 

in fact, you picked up 299 at 

17 

18 Q. 

picking up 299/84 if. 19 

all? 20 

I did not. do anything That's correct. 21 A . 

as far as writing, that's clear. 22 

I'm trying to get a feeling for what 

you meant by "picking up" because obviously, you 

were involved with the file prior to that time. 

23 Q. 

24 

25 
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40 

1 Kassenoff cross 

I was involved with gathering 2 A. 

3 information, that's correct. 

You mean picking up for preparation of 4 Q. 

the application? 5 

For preparation, that's correct. 6 A. 

What was the basis of the determination Q. 

to file 7022 prior to preparing 299 for 8 

preparation?. 9 

I don't recall other than the fact that 10 A. 

it.was a CIP application so I probably wanted to 11 

get that off my desk. 12 

13 Why? Q. 

I don't think there 14 I don't recall. A. 

was any question of a statutory bar or anything 

It was probably because I probably had 

an office action to respond to in the parent 

15 

16 like that. 

17 

application or the parent application was about to 18 

issue and I had to get this CIP on file in lieu of 19 

I don't recall that specifically but a divisional. 20 

I think that's a valid assumption. 2 1  

Do you recall having prepared any other 22 Q. 

cases in this field between January 1987 and 23 

December 31, 1988? 24 

It was clearly 7087? 7041/CIP/CIP was 25 A. 
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41 

Kassenof£ X cross 

not a case I originally handled but I did prepare 2 

the most recent CIP in the case; 6955/XN/B/CONT/X 

I'm not sure how much was mine but that probably 4 

the one you york I did on it in your time period; 5 

Just referring to this just mentioned, 7022/C. 

list, those are the only ones.on the list in that 

6 

7 

time period which I had prepared myself. 

Do you have personal recollection of 

preparing .any other applications in this particular 

8 

9 Q. 

10 

field/ the HMG-CoA reductase field/ in that time 11 

12 period? 

In that time period., no* 13 A. 

Let's look at 6955/ the suffixes after 14 Q. 

What does the "CONT" designation mean? 15 it. 

16 Continuation. A. 

Would that have been a strict 17 Q. 

18 continuation application? 

19 A. Yes. 

So no new preparation would have been 20 Q • 

Is that correct? 21 involved. 

22 That's correct* A. 

Is that 23 And 7041 was a CIP of a CIP. Q. 

24 correct? 

25 That's correct. A. 
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42 

Kassenoff 1 cross 

Do you have any recollection of how 

much additional work was required? 

That was quite a bit. 

2 Q. 

3 

A. 4 

By quite a bit, can you give me an idea 5 Q. 

of how many months it took to prepare the 6 

additional information? 7 

It probably was about two, three 8 A. 

two days work but I don't know over what 9 days 

period of time, 

was a significant amount of additional information. 

it was spread out because there 10 

11 

totally redrafting of the claims "and a significant 

It was probably 

If I said two days, that's probably 

incorrect, it probably took me a good three, four 

days of work on it, now that I'm thinking back on 

12 

rewriting of the specification. 13 

14 more. 

15 

16 

17 it. 

You mentioned 7087. 18 Q. 

19 A. . Correct. 

Is that That was a new application. 20 Q. 

21 correct? 

22 That's correct. 

Do you have any recollection as to why 

you would have prepared and filed 7087 prior to 

299/84? 

A. 

23 Q. 

24 

25 
t 
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43 

1 Kassenoff cross 

I'm not sure of when it was rated but I 2 A. 

do know that it related to our potential commercial 3 

product, which is now being reviewed by the FDA. 4 

It was a process case and it had features that 5 

would have related to a commercial process. 6 

However, which case was rated "A" first, that I do 7 

not recall. 8 

Would the case to be rated first 9 Q • 

ordinarily receive attention first? 10 

Unless there were a reason otherwise. 11 A. 

Do you recall any reasons otherwise 12 Q. 

with respect to 299/84? 13 

The only thing that I do recall is 7087 14 A. 

was a process case and it related to an advanced. 15 

at that time advanced research compound and also 16 

7087 was initially assigned to me, whereas 7101 was 17 

So under the totality of the not assigned to me. 18 

facts, it was clear which one that I.was working on 19 

20 first. 

In the absence of any reasons for Q. 21 

proceeding differently, such as the commercial 

aspect of 7087, would a case that was rated "A" 

first- get worked on first and then the case that 

was rated "A" after that get worked on second? 

22 

23 

24 

25 
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44 

Kassenoff 1 cross 

If it were assigned to the same A. 2 

person? 3 

The same person, yes. Q. 4 

Probably but I wouldn't say that was 5 A. 

always the case. 6 

Is there any standard for proceeding? 7 Q. 

8 A. No. 

9 Q. So 

Theoretically, at least, the case that 10 A. 

was rated "A" first should be acted on first by the 11 

person to whom it's assigned but I would not 

guarantee that that was followed by everybody at 

' 1 2  

13 

14 all times. 

Was it followed by you? 15 Q. 

I think I I don't think I can say yes. 16 A. 

probably exercised some selection there. 17 

For instance, if a CIP was pending and 18 Q. 

you were running out of time in response to the 19 

20 parent case 

That I 21 I would pick that up first. A. " 

22 have no doubt about. 

Earlier, we discussed the new 23 Q • 

applications that had been filed in this time 24 

If the cases 25 frame, in the 1987-'88 time frame. 
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45 

Kassenoff 1 cross 

were not prepared and filed by you, after April 2 

1987 through December 31, 1988, is it a necessary 

4 • conclusion that they would have had to have been 

prepared and filed by Miss Giesser? 

3 

5 

After Mr. Weinfeldt left, yes, because 6 A. 

I don't recall anybody else working in that area. 

I realize you have no personal 

knowledge but do you have any recollection as to 

how many more cases in .this field/ new cases in 

this field might have been filed than are 

represented here between April 1987 and December 

7 

Q. 8 

9 

10 

11 

12 

31, 1988? 13 

and I'm not sure If there were any, 14 A. 

that there were any, it would have been probably 15 

very few. 16 

Did you assist in preparing this list 17 Q. 
• I 

that appears in paragraph five? 1 8  
3 !  

No, Diane prepared it on her own and I 19 A. j 

7 • 

just went through it to make sure that everything 

everything listed was a case that was 

I did not double-check 

20 

there did 21 

an HMG-CoA reductase case. 22 

the dates on them. 23 

Let me direct your attention to 24 Q. 

paragraph 11 of the declaration, penultimate 25 
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46 

Kassenoff 1 cross 

2 paragraph of that form. 

3 Okay. • A. 

4 Is it possible for a disclosure never Q. 

5 to receive an "A" rating? 

6 Of course. A. 

And if that disclosure never receives 7 Q. 

I'm sorry, let me flip it around. 8 an "A" rating 

Is it a requirement that a disclosure receive an 

"A" rating before it is prepared as an application 10 

for filing within Sandoz? 11 

Generally, yes, but there are 12 A. 

13 exceptions. Sometimes an application will be 

worked on before it actually is formally rated "A". 14 

Did you do any work on PD 299/84, to 15 Q • 

the best of your recollection, before it was rated 16 

"A"? 17 

•The only work done of No, I did not. 18 A. 

which I have any recollection is that reflected by 19 

the notes in the file. 20 

Is it a correct statement, Mr. 21 Q • 

Kassenoff, that if Sandoz intends to file a United 22 

States patent application on the basis of a patent 23 

disclosure, it first or it simultaneously with that 24 

decision rates that disclosure "A"? ' 25 
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4 7 

1 Kassenoff cross 

In the pharmaceutical area, yes. 2 A. 

Mr. Kassenoff, when did you first Q. 

4 become aware, if you recall, when did you first 

become aware that third parties other than Sandoz 5 

had filed for U.S. patent protection on compounds 6 

related to those of PD 299/84? 7 

I assume it was after Warner-Lambert's A. 8 

patent issue sometime when somebody brought it to 9 

j 
my. attention or when I noticed it in the OG. 10 

Do you have any recollection as to Q. 11 

whether that was before or after November 1987? 12 

November 13 A. 

I'm sorry, November 1988? I 14 Q. 

apologize. 15 

I don't know because if I recall 16 A. I 
correctly, Warner-Lambert's issue was in June or 17 

3 
3 
C 
9 18 July or August? 
D c 
5 Your recollection•is correct, I think Q. 19 3 
U 
C 

it issued in June. 20 

If it issued in June, it could have A. 21 

been brought to my attention anywhere from shortly 22 

I really after it issued to several months later. 23 

If it was a question of my noticing do not recall. 24 

it in the OG, I can tell you I did not notice it 25 
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48 

1 Kassenoff cross 

immediately because as Bob will testify, I have a 2 

whole stacX of OG's sitting around that I have not 3 

If somebody brought it to my 4 gone through. 

attention, it could have been any time. 5 

Just for the record, when you refer to 6 Q. 

7 Bob, you are referring to 

8 Bob Honor. A. 

Do you have any recollection of whether 9 Q. 

you knew, prior to the time that PD 299/84 was 10 

filed in March of 1989, whether you knew that a 1 1  

third party had filed for patent protection? 12 

Yes, I think I can recall, yes, I did 13 A. 

14 know that. 

Have you been involved on behalf of 

Sandoz in the drafting of an application where you 

were aware that a third party had filed for patent 

protection on related subject matter? 

It depends how you define "related." 

Related in the sense that the claims -

15 Q. 

16 

17 

18 

19 A. 

20 Q • 

I'm sorry, forget claims, the subject matter 21 

disclosed in that third party's request for 22 

103 protection were obvious in the sense of 35 U.S.C. 23 

24 with respect to the application you were 

25 preparing. 
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49 

Kassenoff 1 cross 

Not that I can recall. A. 

Besides PD 299/84, are you aware of any 3 Q. 

other situations similar to that within Sandoz? 4 

Nothing comes to mind. 5 A. 

As Director of Patent and Trademark 6 Q. 

Affairs at Sandoz, you attend the Patent Committee 7 

Is that meetings as regularly as possible. 8 

9 correct ? 

* a That's only since, though, Yes . 10 A. • | 

S 
January of last year. 11 

i 

i > . 
Is it a correct statement to say that 12 Q. C 

; 

you generally have input on how to rate a patent 

disclosure viewed by the Patent Committee? 

I open my mouth when warranted. 

13 

14 

15 A. 
6 

If you were aware that a Fair enough. 

third party had filed for U.S. patent protection on 

subject matter addressed in a disclosure before the 

Sandoz Patent Committee, would that influence in 

16 Q. 
0 

17 
3 

0 18 
>• 

0 
19 o 

E 

any way your judgment as to how to rate that 20 

disclosure? 21 

It probably would. 22 A • 

Give me one second. I'm sorry, one 23 Q. 

What other fields of question I meant to ask. 24 

technology did you have responsibility for besides 25 
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50 

Kassenoff- - cross 1 

the HMG-CoA reductase field in the period January 

1987 through December 1988? 

90 percent of my workload at that time 

2 

3 

4 A • 

consisted of prosecution of dyestuff cases 

originating in Basle, Switzerland, 

my docket, almost all the cases on it would be 

5 

If you look at 6 

7 

dyestuff cases. 8 

Prior to Mr. Weinfeldt's retirement or 9 Q. 

I'm sorry, not retirement but departure from 10 i 

Sandoz, did you have any responsibility in the t 11 
t 

HMG-CoA reductase field? 12 c u 

Yes, I handled some disclosures as A'. 13 

early as late 1982. 14 

Prior to Mr. Weinfeldt's departure, did 

anybody else in the Sandoz Patent Department handle 

the preparation of applications in the HMG field? 

Other than me and Fred, no, to my best 

15 Q. 

16 
i 

17 
3 
0 c 
0 1 8  A. 
>• 
0 c 
0 recollection. 19 0 
u 
? 

Thank you, Mr. Kassenoff. MR. KELBER: 20 

Diane, your witness. 21 

Do you mind if we take a 22 MS. FURMAN: 

break-before cross? 23 

MR. KELBER: Sure. 24 ' 

(Whereupon a recess was taken.) 25 

I 
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51 

Kassenoff cross 

I would like to offer into MS. FURMAN: 2 

evidence copies of Patent Committee minutes which 3 

have been masked as to their proprietary 4 

information but left unmasked with respect to 5 

information concerning patent disclosure 299/84. 6 

Are these the records that .MR. KELBER: 7 

are already of record in another declaration? 

These comprise exhibits 

8 

MS. FURMAN: 9 

0 M-l through M-5 of the testimony already of 10 

record. 1 1  * 

0 So that would be MR. KELBER: 12 c 

I Go ahead and identify them.' Rothwell. 13 

And that would be exhibit. MS. FURMAN: 14 

the totality of that would be Exhibit F-4. 0 15 
0 

Can we make a 0 MR. KELBER: 16 

These are going to be your exhibits distinction? 17 
o 
c it W-l. to submit and maybe we ought to make 1 8  o 

MS. FURMAN: Fine.. 19 
• ju 

I (Whereupon the document was received 20 

and marked W-l for identification.) 21 

22 

REDIRECT EXAMINATION BY MS. FURMAN: 23 

Mr. Kassenoff, do you recognize the Q. 24 

copy of the minutes dated April 29, 1987? 25 
k 
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52 

Kassenoff-- redirect 1 

2* A. Yes . 

And what information is on the minutes 3 Q. 

concerning patent disclosure 299/84? 4 

That it was rated "B" in April of 1987 5 A, 

and that it was originally assigned to Fred 6 

• Weinfeldt. 7 

Now I call your attention to the 8 Q. 

minutes of July 29, 1987. Do you recognize 

CO 
information relating to patent disclosure 299/84? 10 2 

C 
O 
tk 
X that it was rated "B" and again. 11 A. Yes , 8 
<0 

assigned to Fred Weinfeldt. 12 c 
Ul 
M 
21 

MR. VILA: Pardon me, is there an 13 

exhibit number on that? 14 

e Yes, there is. MS. FURMAN: 15 S 
§ These are all part of W-l. MR. KELBER: 16 

Look now at the minutes of the October 17. Q. 0. 

i ec 
a What does it 28, 19 8 7, Patent Committee meeting. 18 > 

I 
UJ 

say about patent disclosure 299/84? 19 

That it was rated "X" and assigned to 20 A. 

Fred Weinfeldt. 2 1  

Again, the Patent Committee minutes of 22 Q. 

November 25, 1987, what is the rating thereon? 23 

It was again rated "X" and is still 24 A. 

assigned to Fred weinfeldt. •25 
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53 

Kass.enoff - redirect 1 

Finally, I ask you to look at the 2 Q •• 

And what is minutes for the January 27, 1988, PCM. 3 

the rating of PD 299/84? 4 

It was rated "A" and assigned to Jody 5 A. 

6 Giesser. 

To the best of your knowledge, what 7 Q. 

does a rating of "B" signify? 8 

"B" signifies that it will be 9 A. 

considered in three months. 10 

What would prompt a rating of "B", 11 Q * 

would it be not enough information is available to 12 

file a patent application or would it be that more 13 

information is intended to be developed for the 14 

15 patent? 

MR. KELBER: Objection, leading. The 16 

question is okay but you can't feed him the 17 
I 
9 18 answer• 
: 
I Cut the question off at the MR. VILA: 19 

first part. 20 

What is the meaning of the rating of "B"? Q. 21 

Generally, it would mean that 22 A. 

additional work is being performed on the case. 23 

And what about the rating of "X"? Q. 24 

"X" means that it will come up in one A. 25 
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54 

Kassenoff J- redirect 1 

month, it can mean one of two things, either one. 2 

that the people necessary or the people.whose input 

is required before the disclosure is rated "A" are 

3 

4 

not at the meeting or that additional work is still 

ongoing and the results are expected within one 

month, such that it is anticipated that a decision 

5 

6 

7 

will be made at the next Patent Committee meeting. $ 

At the time patent disclosure 299/84 9 Q. 

was rated, was it within your responsibility to 10 s 
p 

rate patent disclosures? 11 
§ 
& No, it was not. 12 A. 

Once a patent disclosure has been rated 13 Q. 

by the Patent Committee, can you rerate that 14 

0 

1 
disclosure yourself? 15 

8 I can bring it back to the Patent 16 A. 

Committee if the need arises. 17 

Is it within your jurisdiction not to 18 Q. 

file on a patent disclosure that has been rated "A" 19 

I 
by the Patent Committee? 20 

No, it is not. 21 A. 

Did you at any time intend after the 22 Q. 

rating of "A" of the patent disclosure not to file 23 

a patent application on it either yourself or by 24 

someone else in the department? 25 
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55 

Kassenoff redirect 1 

MR. KELBER: Objection. You are asking 

him for knowledge as to other people's intentions. 

By yourself alone? 

2 

3 

4 Q. 

5 No. •A. 

Is there any way to inactivate or 

retire a patent disclosure once it has been rated 

"A" by the Patent Committee? 

6 Q. 

7 

8 

The attorney in charge can bring it 9 A. 

back to the Patent committee and request a rerating 10 z 
e 
0 

of it for whatever reasons are deemed relevant. * 
8 11 

Absent that, is the patent disclosure 12 Q. 
j 

considered active until 13 

14 Yes . A. 

0 the action is taken? 15 Q. 0 

It's considered active until the 16 A. 
O 

application is filed. 17 
D 
0 s 

Mr.•Kassenoff, I call your attention to o 18 Q. 
(E 

8 your declaration previously made of record as 19 
| j 

P 
Exhibit F-l to the list of patent applications 20 

filed which is indicated on pages two and three. 21 

Do you know or is it within your reasonable belief 22 

that all of these applications have now been 23 

published in one way or another? 24 

every one has been As far as I'm aware. 25 A. 
f 
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56 

Kassenoff redirect 1 

2 ' published either In the U.S. or abroad. 

Is there a possibility that there may 

be some applications not on this list in the 

HMG-CoA area which have not published? 

Q. 

4 

5 

There is a possibility but I cannot 6 A. 

recall of any specific ones. Actually, there is 

one that I think I can recall that's not on this 

7 

8 

Whether it was published or not, I don't lis t. 9 

I vaguely recall a case 7044. 

Other than that possibility of case 

know J 10 i 

s 
t 

11 Q • 

t 
7044, this would constitute the entirety of the 12 I 

I 
HMG-CoA filings? 13 

There are a That is not correct. A. 14 

0 

1 number of other cases that specifically have not 15 
i 
e 

At least one that comes to mind been listed here. 16 • S 

There are cases in the process area like is 6952. 17 i. 

0 6957 and its progeny; there are some cases 694 X 18 
£ 

some of the don't recall the last digit on them. 19 u 

There could be others but X 20 early cases . 

specifically remember those cases. 2 1  

MS. FURMAN; That concludes my 22 

questioning. 23 

I have a little bit of MR. KELBER: 24 ' 

MR. VILA: Can I ask a couple of 25 
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57 

redirect Kassenoff 1 

questions? 2 

I have no objection. MR. KELBER: 3 

4 

BY MR. VILA: 5 

Mr. Kassenoff, I believe you said that Q. 6 

you had a substantial involvement in dyestuffs 

besides the area in question which is the HMG-CoA 

At that time, did you have any 

7 

8 

9 reductase area. 

i other areas of responsibility within the 10 I 

department? 11 : 
i 

Yes, I did, 12 A. s 
5 Would you enumerate those, please. 

For example, I was keeping track of 

13 Q-

14 A. 

recent decisions and advising our parent company in 15 

Basle on recent decisions in U.S. patent law; I was 16 

involved in tracking pending legislation, rule 17 
o 
c 

changes and advising our parent company's Patent 

Department in that regard as well as other members 

of this department; I had several other projects, 

it must have been 1987, when 

18 
c 
B 19 
IU 

S 
20 

for example, in 19 

the record of understanding between the United 

States and the Republic of Korea was entered into. 

21 

22 

23 

I was in charge of preparing all of the 

I think that was in early '87 

24 

25 declarations. 
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58 

Kassenoff -redirect 1 

the five year the 2 because if I recall correctly. 

initial five year period of exclusivity commenced 

on July 1st of 1987 and that took up a substantial 

amount of time in that period. 

3 

4 

There may have been 5 

others but those are the ones that come to mind. 6 

When Mr. Weinfeldt left in April of 7 Q. 

I believe you testified that at that point in 8 '87, 

time, you and Mr. Weinfeldt had responsibility for 9 

10 the area in question. 

That's correct. 11 A. 
> 

When Mr. Weinfeldt left, who had 12 Q. i 
? 

responsibility for that area? 

X had, I would assume, primary 

responsibility and then Jody Giesser, and I'm not 

sure exactly when Jody came here, but. Jody picked 

up a good deal of the responsibility sometime in 

that time period. 

13 

14 A. 

15 

16 

17 i 

I c 
9 18 
I 

Are you saying she picked up a 19 Q. u 
I 

responsibility for existing cases? 20 

For existing cases as well as for new 21 A. 

22 disclosures. 

And do we know approximately when Jody 23 Q. 

24 Giesser was employed? 

If I recall correctly, it was at the 25 A. 
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59 

redirect Kassenoff 1 

time that Fred was on medical disability. 2 

I believe your declaration mentions 3 Q-

that August of '87 is the time that Jody joined the 

5 department. Between April, when Mr. Weinfeldt left 

the department, and August, who else besides 

yourself would have been handling or responsible 

5 

7 

for this area? 8 

I assume that you had some 

responsibility but I don't recall if you did any 

cases on that but other than that, no one. 

9 A. 

10 

11 

So as far as you know, you had 12 Q. 

responsibility for the entire area in that period? 13 

As far as I know, that's correct. 14 A. 

When Mrs. Giesser joined the 

department, did she have any prior experience in 

this area or in pharmaceutical applications, to 

Q. 15 

16 

17 

your knowledge? 18  

She may have had some in 19 A. 

pharmaceuticals at the law firm or one of the law 

firms at which she was previously employed but 

20 

21 

certainly not in this specific area. 22 

I believe it's on the record that you 23 Q. 

have substantial long term experience in the 24 

pharmaceutical field. How would you describe the 25 
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6 0  

redirect Kassenoff 

degree of effort required in preparing cases in 

this area in general, would it be routine or easier 

1 

2 

3 

than routine? 4 

The cases were rather lengthy because A. 5 

this is not an area which one could synthesize the 6 

Many of the compounds in one step reactions, 

compounds required five, even ten step syntheses, 

consequently 

of a single disclosure could be made by a single 

Consequently, the process description 

7 

8 

and often not all of the compounds 9 

10 

11 route. 

was -- the required process description was 

extensive and the applications were lengthy. 

12 

13 

For example, there were at least a 

couple of the applications that I wrote were well 

over a hundred pages and in fact, one may have been 

Of course, some of them were 

14 

15 

16 

close to 150 pages. 17 

Those probably on the order of 40 or 50 pages. 18 

were the shorter ones. 19 

I believe it's been testified that when 20 Q; 

disclosure 299/84 was rated "A" in January of '88, 21 

it had Jody Gies.ser's initials on the Patent 22 

Committee minutes. 23 

24 A. That's correct. 

Indicating the case was her 25 Q« 
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61 

Kassenoff redirect 1 

responsibility, 

who would prepare -that case despite that notation? 

I assume that it was in the back of our 

Was there some uncertainty as to 

3 

4 A. 

minds that there was a possibility that I might do 5 

if I had the available time it if I had no other 6 

because that's the only way I could explain the 7 

fact that I did request Dr. Wattanasin to send me 8 

the information required some of the Chemical 9 

from the Chemical side and I did request Biology to 10 

send me their input for the application. 11 

Would Mrs. Giesser have had experience 12 Q. 

in obtaining the type of information which you 13 

obtained in 1988 f.rom the Pharmaceutical Research 14 

Group? 15 

Probably not. 16 A. 

If there were a decision after the "A" 17 Q. 

rating in January of 1988 not to file a patent 

application on 299/84, can you tell me what, if 

anything, would have happened to reflect that 

18 

19 

.  2 0  

decision? 21 

It would have been reflected in the 22 A. 

subsequent minutes of the Patent Committee. 2 3 

And how would that procedure have taken 24 Q. 

25 place? 
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redixect Kassenoff 1 

The attorney in charge would have 2 A. 

requested the Patent Committee to rewrite the 3 

disclosure from "A", either into "B", "C", "D" or 4 

"X", "D" meaning drop or dead and "X", "C" and "B" 5 

being various categories of bringing it up once 6 

again, 7 

If there had been a decision not to 8 Q. 

file the application, what would have been the 9 

rating in that case? 10 

"D" . 11 A. 

Could anybody else other than the 

patent attorney bring that issue before the Patent 

Committee? 

12 Q. 

13 

14 

Yes, anybody, any member of the 

committee could bring it up but generally, it would 

be done through the attorney, at least directly 

15 A. 

16 

17 

through the attorney. 1 8  

Who were t.he members of the committee? 19 Q. 

Tlie people of the committee consists of 20 A. 

the heads and assistant heads of the Patent 21 

Department and members representing Chemistry, 

Biology, Pharmacy and possibly some other groups in 

Pharmaceutical Research. 

22 

23 

24 

Could members of the committee 2 5 Q. 
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Kassenoff redirect 1 

representing chemistry bring the disclosure back up 2 

once it had been rated "A"? 3 

Yes, they could. 4 

Members of the Biology group? 5 Q. 

6 A. Yes . 

To your knowledge/ did anyone, either Q. 7 

Patent Department, Chemistry, Biology or anyone 8 

else offer this disclosure back up to be given a 9 

category other than to be filed upon? 

Not to my knowledge but then again, I 

was not participating in the Patent Committee at 

10 

11 A. 

12 

that time. 13 

If such an action had been taken, would 

you be aware of it through the Patent Committee 

minutes? 

Q. 14 

15 

16 

Yes, I would. 17 A. 

Are you aware of any such action? 1 8  Q. 

No, I'm not, 19 A. 

I don't think I have, any 20 MR. VILA: 

more questions. 21 

22 

RECROSS EXAMINATION BY MR. KELBER: 23 

Mr. Kassenoff, I believe you testified 2 4 Q. 

that between April, and August of 1987 , you' were the 25 
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Kassenoff 1 recross 

sole patent attorney or agent at Sandoz responsible 2 

Is that for the area of HMG-CoA.reductase. 3 

4 correct? 

Yes, although there is a possibility 

that Dick Vila here, who is the .supervisor of the 

5 A. 

6 

group, might have filed some responses in some 7 

8 pending cases, 

Do you have knowledge of whether he did Q. 

10 or not? 

No, I don't have any knowledge of 11 A. 

12 that. 

Between the period April and August of 13 Q. 

1987, no patent attorney at Sandoz would have taken 14 

up PD 299/84 for any reason, would they have? 15 

Between when? 16 A. 

Between the period April and August of 17 Q. 

18 1987 . 

It had not been rated "A". 19 No. A. 
u 
r 

So even if Ms. Giesser had been here in 20 Q. 

she would have had no reason to pick April of 1987, 21 

up that disclosure? .22 

That's correct, not until it received 23 A. 

an "A" rating or was about to be rated "A". 

I believe you testified that at no time 

24 

25 Q. 

296 

Sawai Ex 1005 
Page 2788 of 4322



65 

Kassenoff recross 

subsequent to the receipt of the "A" rating on 

I'm sorry, at no time 

2 

299/84, you were not aware 

subsequent to that "A" rating, you personally did 

3 

not have any .intention not to file an 5 

application 

That's correct. 7 A. 

Is that corresponding to PD 299/84. 8 Q. 

9 correct? 

That's correct. 10 A. 

At any time prior to receipt of that 11 Q-

rating, did you have any intention to file an 12 

.application directed to PD 299/84? 13 

There would be no reason to. 14 A. No. 

Do you recall whether there was a 15 Q. 

Patent Committee meeting in December of 1987? 16 

• Unlikely. At least in the last few 17 A. 

The years, we have not had December meetings. 18 

Patent Committee invariably meets the last 19 

Wednesday of the month and the last Wednesday in 20 

December is not a very conducive time to have a 21 

22 meeting. 

Are there cases where a disclosure has 23 Q. 

been rated "A" and' additional work is continuing on . 24 

that particular subject matter? 25 
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1 Kassenoff recross 

2 Probably. & .  

Are you aware of any such cases Q. 

4 personally? 

Personally, no,- but I'm.pretty sure 5 A. 

that that's the case. 6 

Isn't it the fact, Mr. Kassenoff, that 7 Q • 

in the case at .issue here, PD 299/84, Dr. 8 

Wattanasin continued work in that subject matter 9 

subsequent to the "A" rating? 

That's probably the case. 

So the fact that additional work is 

being performed on a case is not alone reason to 

rate it only "B" as opposed to "A"? 

10 

11 A. 

12 Q • 

13 

14 

That's correct. 15 A. 

There are other considerations that 16 Q. 
I 

would go into rating a case as "B" as opposed to 17 

! Is that correct? 18 "A" . 

19 Probably. A. u 
I 

Can you name some of those other 20 Q. 

21 considerations? 

For example, if the work done to 22 Yes. A. 

date shows that the compounds, while being of 23 

interest,, might not be as interesting as other 

compounds of the series, although of interest, they 

24 

2.5 
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Kassenoff 1 recross 

For example, if this were the best could defer it. 2 

compound that we had and better than what was 

available, we would probably not wait for ongoing 

On the other hand, if this compound, that 
# \ 
is, the lead compound of this particular series, 

were good but probably, let's say, maybe not better 

than anything we already had, we might delay it. 

Do you recall whether that was the 

situation in connection with PD 299/84? 

3 

4 

work. 5 

6 

7 

8 

Q. 9 

10 

I do recall that we had a compound in A. 11 

this series in advanced clinical research at the 12 

time and that this compound certainly did not 

the lead compound of the quinoline 

13 

14 appear to 

series certainly did not appear to be better than 

the compound that was then in clinic, 

recal1. 

15 

That I do 16 

17 

Is it your --

How it compared, it was probably -- I 

1 8  Q. 

19 A. 

don't know but it was certainly no better. 20 

Is it your testimony, Mr. Kassenoff, 

that all other things being equal, that lead 

compound of a disclosure that is not as good. 

21 • Q. 

22 

23 

active, without toxicity 24 

Generally 25 A. 

299 

Sawai Ex 1005 
Page 2791 of 4322



68 

Ka'ssenof f 1 recross 

Let me finish the sentence, the 2 Q. 

question. 3 

that is not as active as another 4 

compound that is already developed and X presume 

the subject of a patent application, that the 

application as to the less active compound might be 

6 

7 

deferred? 8 

Put it this way; One, as far as when 9 A. 

the disclosures come to the Patent Committee, we 10 

generally do not have the tox information available 

so we are just dealing with the testing of the 

We have information as to its activity 

11 

12 

compound. 13 

There are exceptions, of but not as to tox. 14 

15 course. 

Generally, we will-- I wouldn't say 

that the applications would be delayed, 

would say is that they wouldn't be expedited. 

Perhaps I used the 

Would a disclosure 

16 

What I 17 

1 8  

Now I'm confused. 19 Q« 

wrong word in the term "delay." 2 0 

be rated "B" for that reason alone? 21 

For that reason alone? 22 A. 

The reason you described, that is, less 23 Q .  

active than another case in testing. 

No, it would simply mean that since the 

24 

25 A. 
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Kassenoff 1 recross 

there was no rush to file it. work was ongoing. 2 

If work was ongoing and the lead 

compound that was the subject of that work was not 

as active as another compound that you were 

currently pursuing, would that be sufficient in and 

of itself to rate a compound -- to rate a 

disclosure as "B"? 

3 Q. 

4 

5 

6 

7 

8 

I don't know if I could really answer 9 A. 

that question. I would say --

What else do you need to know? 

It was probably a factor but you are 

saying in and of itself, I really can't answer 

10 

11 Q. 

12 A. 

13 

14 that. 

What other reasons would give rise to Q. 15 

rating a disclosure "B"? 16 

Other than the ongoing work, 

it either would be ongoing work or 

17 A. 

probably 18 

whether it was of sufficient interest but usually 19 

it's ongoing work, it's "B", because if the work 

had been.incompleted, we would be able to make a 

20 

21 

rating of it. 22 

But PD .299/84 had ongoing work after it 23 Q. 

was rated "A", wasn't it? 24 

That's correct. 25 A. 
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Kassenoff 1 recross 

So ongoing work alone is- not 2 Q. 

sufficient 3 

That's correct. 4 A. 

to discriminate between "B" and 5 Q. 

"A". Is that correct? 6 

That's correct. 7 A. 

Do you have any idea why PD 299/S4 was 8 Q. 

rated "B" or "X" prior to January of 1988? 9 

If I had to make a guess, I would say 10 A. 

it's probably because there was some biological 11 

testing on what was then the lead compound of the 12 

series that had not been completed yet. 13 

But you are guessing? 14 Q • 

I'm guessing but I would say that's 

It was probably the in vivo 

15 A. 

probably the case, 

testing that had not been completed yet. 

Let's go back to the biological data 

16 

17 

18 Q • 

' that you requested from Sandoz Biology Department 19 

Is that the type of data that in March of 1988. 20 

you are talking about? 21 

That certainly is in 22 I'm not sure. A. 

Whether there was also in vivo vitro testing. 23 

testing at the time, I do not recall. If it was, I 24 

Without looking at the would have received it. 25 
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Kassenoff - recross 

2 data, X can't tell you if that's strictly in vitro 

or whether there is also in vivo testing at that 3 

time. 4 

Why would a disclosure be rated "X"? 

"X" generally means that it will come 

up in one month and usually either we expect some 

data to be received during the month or else it 

means that, in this case it probably would be two 

months because of the lack of a December meeting. 

Q. 5 

A. 6 

7 

8 

9 

10 

or else it could mean that the people required to 11 

make the decision, either the lead person from 12 

Chemistry or Biology, without whose input you 

generally would not want to raise it, was not 

present at the meeting so it's strictly deferred 

13 

14 

15 

for a month. 16 

Are there situations wiiere a disclosure 17 Q. 

can be rated "Xn and then not elevated to "A" 1 8  • 

subsequently? 19 

Absolutely. 20 A. 

How long does it take you to prepare 

the average pharmaceutical application that you 

spoke to earlier when you are preparing one on 

21 Q. 

22 

23 

behalf of Sandoz? 24 

Are you talking about in duration of 25 A. 
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Kassenoff I  recross 

2 time or actual number of hours? 

I'm sorry, duration of time. 3 Q * 

It really depends on my other workload. 4 A. 

You were able to respond to an issue 5 Q-

regarding average applications. Can you give me an 6 

average for the period in question? 7 

My guess is that it would probably 

the work would probably require about three 

8 A. 

9 be 

months but obviously, I'm doing a lot more in that 10 

time period. 11 

Understood. 12 Q. 

That's a ballpark figure. 13 A. 

MR. VILA: Pardon me. 14 

Off the record. MR. KELBER: 15 

(Whereupon a discussion took place off 16 

the record.) 17 

From the time you received notification 

of an "A" rating on a disclosure to the time you 

begin preparation of the application, generally how 

long a time period is that? 

I don't think I could answer that, 

can vary anywhere from days to a month, sometimes 

Q. 18 

19 

20 

21 

It 22 A. 

23 

even longer. 24 

Why would it be longer? Q' 25 
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Kassenoff recros s 

Pressure of other work, particularly a A. 2 

huge docket of applications of office actions to 3 

respond to and/or other work. In other words, I'm 4 

fit-ting in my new disclosures on a time available 

basis between all of my other responsibilities. 

And you are careful to take things in 

5 

6 

Q • 7 

turn. Is that correct? 8 

As far as new disclosures? A. 9 

Your work in general. 10 Q • 

I would give priority to responding to A. 11 

office actions unless there were a statutory bar 12 

involved. 13 

You indicated that all of these, almost 14 Q. 

all of the applications or patents listed in 15 

to the best of your paragraph five of F-l had. 16 

recollection, been published by now. 17 

Oh, yes. 

Do you have any knowledge whether any 

of them were published before their filing date? 

Before their filing date? 

Before their filing date. 

18 A. 

Q. 19 

2 0 

21 A. 

Q • 22. 

Absolutely not. 23 A. 

• So it would be the Sandoz policy not to 24 Q  • 

publish material before the application 25 
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1 Kassenoff -recross 

2 Absolutely. That's a clear no-no. A. 

3 How about PD 299/84, do you have any Q. 

knowledge specifically in that case as to whether 

there was any publication'prior to its filing date? 

I have to assume that, there would be 

4 

5 

6 A. 

none because that would not be permitted by our 7 

In other words. 8 publication clearance procedure. 

9 we will not clear a publication for release until 

either we filed on it, and generally we will not 10 

it's about to publish out either in 11 clear it until 

the U,S. or abroad or unless the disclosure is 12 

rated "D". 13 

So if a disclosure would be rated "B" 14 Q. 

15 or "X" 

We would not permit a publication, no 16 A. 

17 way. 

The synthesis data that you talked 18 Q. 

about on redirect examination that tends to make 19 

pharmaceutical cases lengthy 20 

I At least in this particular area. 21 A. 

wouldn't want to generalize it. 

In this particular field, does much of 

that synthesis information come from the 

22 

23 Q. 

24 

individuals responsible for the work on the 25 
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1 Kassenoff recross-' 

2 compounds ? 

3 A.- Yes . 

And so that that would not have to be 4 Q. 

5 prepared ab initio by the attorney in question? 

It would have to be prepared by the 6 A. 

attorney in that one* Generally, we do not get 

written up procedures. We get lab notebook, at 

7 

8 

least I work from lab notebook pages, which means 9 

X have got to go into the lab notebook pages; 10 one, 

two, I have got to, obviously, for thfc examples. 11 

write them up from the lab notebook pages? three, I 12 

have got to then check, write up general procedures 13 

Sometimes they may come from the inventor. for it. 14 

as was the case in this case. 15 

I'm sorry, which case is that, sir? 16 Q. 

As you can see, the The 7101 case. A. 17 

material, one of the exhibits does have an 18 

Then I have got to make sure that for the 

entire scope agreed upon, that the processes that 

outline• 19 

20 

were provided are operative and if they are not. 21 

either we have to modify the scope or we have to 

provide additional processes such that we have an 

enabling disclosure for the entire scope. 

Do you know offhand whether that was 

22 

23 

24 

Q • 25 
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Kassenoff 1 recross-

necessary in 7101? 2 

No, since the case was prepared by Miss 3 A. 

4 Giesser. 

You testified, I believe, on redirect 5 Q. 

with respect to the experience Ms. Giesser had in 

obtaining data with respect to patent disclosures 

from other departments within Sandoz. 

6 

7 

Is that 8 

9 correct? 

what I did say is that in all I said 10 A. 

probability, since she was fairly new in the 

department, she did not have that experience, 

basis for that is that most of the work that she 

11 

The 12 

13 

She was handling did was nonpharmaceutical work. 14 

our seeds work and some agro, as well as some 15 

She did not, other than the HMG-CoA biotech work* 16 

reductase area, in which she just spent a small 

amount of her time, she did not spend very much in 

17 

18 

pharmaceuticals. 19 

But nonetheless, she was charged with Q. 20 

responsibility in that field? 21 

In these cases. A. 22 

How difficult is it to request the data Q. 23 

in question? 24 

Phone call. A. 25 
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Kassenoff - recross *' 1 

You worked with Ms. Giesser for a 2 Q • 

period of about two years, three years, is that 3 

correct, maybe more? 4 

She was here for that period of time, 5 A. 

6 yes • 

Did you have an opportunity to judge 7 Q. 

whether she had the ability to learn how to obtain 8 

that data in that period of time? 9 

I'm sure to obtain the data didn't 10 A, 

require any exercise. 11 

So even though she joined in August of 12 Q. 

it wouldn't have taken her too long to learn 13 19 8 7 , 

how to obtain that kind of data? 14 

No, but I'm not sure, this could have A. 15 

these probably were the first 16 been 

pharmaceutical cases that she was involved in. 17 

Do you know that one way or the other? 18 Q. 

I don't know that as a fact but I think 19 A. 

since I'm not aware of any it's a valid assumption, 20 

other area in which she did any pharmaceutical 21 

22 work. 

The applications that were prepared 23 Q. 

subsequent to April of 1987 in this field that were 24 

new cases that were not prepared by you would have 25 
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1 Kassenoff recross * 
! 

had to have been prepared by you, wouldn't they? . 

Yes, but if you look at the list, 

starting with April of 1987,. you will see that 

there aren't very many actually new disclosures. 

But there are a few, aren't there? 

2 

3 A. 

4 

5 

6 Q 

There are a couple. 7 A. 

And you weren't responsible for those Q. 

9 entirely, were you? 

Can we go off the record a 10 MR. VILA: 

minute. 11 

(Whereupon a discussion took place off 12 

13 the record.) 

You did not prepare all the cases that 14 • Q. 

appear in this list that were filed subsequent to 15 

April of 1987. Is that correct? 16 

That's correct. 17 A. 

Do you have any knowledge of what type 

of input was provided to change the rating on PD 

yes, first 

18 Q. 

19 

299/84 first from "B" to I'm sorry 20 

21 from rrB" to "X"? 

I don't know if there was any written 22 A. 

It probably was oral input at the Patent 23 input. 

24 Committee meeting. 

Do you have any knowledge as to what 25 Q • 
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Kassenoff - recross 1 

that -input was? 2 

I did not attend the meeting at No. 3 A. 

that time. 4 

Do you have any knowledge as to what Q. 5 

caused the Patent Committee to change the rating 6 

from "X" to "A"? 7 

No, I have no specific knowledge of 8 A • 

9 that. 

I have nothing further at MR. KELBER: 10 

this time. 11 

MR. VILA: Let me clarify the question 12 

that was asked. I believe the question was 13 

addressed as to Jody Giesser's responsibilities 

Again, 

14 

subsequent to April of '87 in this area. 15 

when did Miss Giesser join this department? 16 o 
o 

THE WITNESS: Later in '87, I think. 17 
Q 

Was it August? Sometime in August. I think it was o 1 8  
i 

August of '8 7 . 19 
I 

So your answer to that 

question only could have been with reference to the 

time she actually joined the department, which was 

later in 1987? 

MR. VILA: 20 

21 

22 

23 

THE WITNESS: That's correct. 24 

When Miss Giesser joined 25 . MR. KELBER: 
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Kassenoff 1 recross 

in August of '87, were the patent disclosures rated 2 

"A" waiting to be prepared, assigned to her? 

I really do not know. 

3 

THE WITNESS: 4 

MR. KELBER: Okay. 5 

I have nothing. MS. FURMAN: 6 

Thank you, Mr. Kassenoff. MR. KELBER: 7 

Before we go off the record, we I appreciate it. 

need each of the "depositions to be taken today to 

8 

9 

be prepared in separate transcripts, according to 10 

Don't ask me why. There are lots of the rules. 11 

rules recited in the CFR about how they have to be 12 

prepared and filed. 13 

MS. FURMAN: They are aware of them. 14 

MR. KELBER: Did you take care of it? 15 

MS. FURMAN: Yes. 16 

MR. KELBER: Okay, thank you. 17 

(Time noted is 11:45 a.m.) 1 8  

19 

20 

21 

22 

23 

24 

25 
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ERRATA SHEET 

Wattanasin v. Fujikawa et al. 
Melvyn M. Kassenoff 
March 22, 1993 

Name of case: 
Deposition of: 
Date taken: 
Page 1 

REASON PAGE LINE CHANGE 

it 
[I have marked the most important changes with an asterisk .] 

* 
This is what I remember 
saying. Additionally, the 
sentence at 11. 11-13 makes 
no sense without this 
correction• 

11 12 Change "filing" to "bar". 

I am certain I said "file". 
Also, this change would 
render the sentence 
grammatically correct. 

Change "filing" to "file". 11 13 

Change the comma (",") to 
- a period (".") and change 
"it's" to "It's". 

This would clarify what I 
said and render the sentence 
grammatically correct. 

.4 24 

Change "It" to "There". This correction reflects what 
I remember actually saying. 
Additionally, the sentence at 
11.. 4-8 is clearly 
grammatically improper 
without this change. 

2 2  4 

The meaning of my . sentence is 
clarified by this change. 

Delete the comma (",") 
after case and insert a 
comma (", ") after "weeks". 

23 22 

* This correction reflects what 
I remember saying. The word 
"application" is a clear 
transcriptional error, since 
the sentence at 1. 17 makes 
no sense if left uncorrected. 

Change "application?" to 
"inhibition field?". 

24 17 

This is what I remember 
saying. Also, without the 
correction, the sentence at 
11. 13-14 does not make 
grammatical sense. 

Change "have" to "had". 25 13 
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Wattanasin v. Fujikawa et al. 
Melvyn M. Kassenoff 
Mardh 22, 1993 

lame of cases 
Deposition of: 
Date taken: 
Page 2 

REASON CHANGE PAGE LINE 

This is what I remember 
saying. Also, without the 
correction, the sentence at • 
11. 9-10 does not make 
grammatical sense. 

Change "I'm looking" to 
" I looked". ' 

31 9 

Delete "kit". •This word is meaningless in 
the.'context, and is clearly a 
transcriptional error. 

• meaning of the sentence at 
11. 12-13 is clear without 

34 13 

The 

it. 

IT This is what I remember 
saying. Also, without the 
correction, the sentence at 
11. 13-14 does not make 
grammatical sense. 

Change " have" to " had11. 25 13 

This is what I remember 
saying. Also, without the 
correction, the sentence at 
11. 9-10 does not make 
grammatical sense. 

Change "I'm looking" to 
"I looked". 

31 9 

This word is meaningless in 
the context, and is clearly a 
transcriptional error. The 
meaning of the sentence at 
11. 12-13 is clear without 

34 13 Delete "kit". 

it. 

This change is consistent 
with my recollection of what 
I said; the word "and" also 
provides a basis for my 
subsequent mention of case 

After "period;" insert 41 5 
"and"• 

7022/C. 

Change "That" to "There". This change is consistent 
with my recollection of what 
I said. Also, the sentence 
at 1. 4 does not make 
grammatical sense without 
this change. 

42 4 

315 

Sawai Ex 1005 
Page 2807 of 4322



[fv. 

f.. 

Wattanasin v. Fujikawa et al. 
Melyyn M. Kassenoff 
March 22f 1993 

ante of case: 
Deposition of: 
Date taken: 
Page 3 

REASON CHANGE PAGE LINE 

This change is consistent 
with my recollection of what 
I said. Also, the sentence 
at 11. 10-13 does not make 
grammatical sense without 
this change. 

Change "totally" to 
"a total", 

42 12 

This insertion would 
clarify the meaning of 
my statement. 

After "advanced" insert 
a coinma ("/")• 

43 16 

This change is consistent 
with my recollection of what 
I said. Also, the change 
would clarify my statement. 

Change "working" to 
"to work". 

43 19 

This change is consistent 
with my recollection of what 
I vsaid. The placement of the 
word "sometime" in line 9 is 
a transcriptional error, and 
it properly belongs in line 

After "was"'insert 
"sometime". 

8 47 

8. 

This change is consistent 
with my recollection of what 
I said. 

Change "issue" to "issued" 
and delete "sometime". 

47 9 

Also, the change 
would clarify the sentence. 

This insertion is consistent 
with my recollection of what 
I said. Also, the insertion 
would clarify the sentence. 

After "issue" insert 
"date 

47 17 

This insertion is consistent 
with my recollection of what 
I said. Also, the insertion 
would clarify the sentence. 

After "area"-insert "in". 6 60 

This would clarify what I 
said and render the sentence 
grammatically correct. 

After "was" (second occurr
ence) insert a double 

60 12 

hyphen (" —"). 
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Wattanasin v. Fujikawa et al. 
Melvyn K. Kassenoff 
March 22, 1993 

.azne of case: 
Deposition of? 
Date taken: 
Page 4 

This would clarify what I 
said and render the sentence 
grammatically correct. 

After "wrote" insert 
"that". 

60 15 

Change "rewrite" to 
"rerate". 

This change is consistent 
with my recollection of what 
I said. Also, the sentence 
does not make sense in the 
present context without 
this change. 

1 
This change is consistent 
with my recollection of what 
I said. 

*62 3 

Change "incompleted" to 
"completed". 

69 21 

JL 
7 1  14 Change "raise" to "rate". This change is consistent 

with my recollection of what 
I said. Also, the word 
"raise" instead of "rate" 
would be meaningless in this 
context. 

IfUUfrt W• 
MELVYN M. KASSENOFF 

SUBSCRIBED AND SWORN TO BEFORE ME 

This Al ST* day of AfyyJ , 1993 

/-x 
I 

12 z 
ATTNotary Public 

A i  iTCiNETTS LOM3ARDI 
Nctery Public ot New Jersey 

My Co.n.T.ission Expires April 3,1894 
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1 

C E R T I F I C A T E  2 

3 

I, GARY M. TALPINS, a Notary Public and 4 

Certified Shorthand Reporter of the State of New 

Jersey, do hereby certify that prior to the 6 

commencement of the examination, MELVYN M. 

KASSENOFF was duly sworn by me to testify the 8 

truth, the whole truth and nothing but the truth. 9 
n I DO FURTHER CERTIFY that the foregoing is a 10 z c 
0 

true and accurate transcript of the testimony as 11 0 
0 k 
0) 

taken stenographically by and before me at the 12 E 

5 time, place and on the date hereinbefore set forth, 13 

to the best of my ability. 14 

e I DO FURTHER CERTIFY that I am neither a 15 S 
i o 

relative nor-employee nor attorney nor agent of any 16 6 
S 

of the parties to this action, and that I am 17 
D 
0 

0 neither a relative nor employee of such attorney or 18 
i | 

i ? counsel, and that I am not interested directly or 19 
r 

f 
indirectly in the interference either as counsel, 20 

attorney, agent or otherwise. 21 

22 

23 
•>-7„ 

Gary/M./Talpins, C.S.R. 24 
Licernse No. XI00561 

25 
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In the United States Patent and Trademark Office 

Before the Board of Patent Appeals and Interferences 

WATTANASIN V. FUJIKAWA ET AL. 

itmBaEBmiBNcsiei, 
Interference No. 102,975 

FYI 
wattanasin consolidated record 

HWf n ̂ 93 VOLUME rv 
RECEIVED IN 

BOX INTERFERENCE [PAGES 319-469] 

Diane E. Furman 
Sandoz Corporation 
Patent and Trademark Department 
Building 418 
59 Route 10 
E. Hanover, NJ 07936-1080 
(201) 503-7332 
Attorney for the party WATTANASIN 

Of Counsel 
Richard E. Vila 
Melvyn M. Kassenoff 
Sandoz Corporation 
Patent and Trademark Department 
Building 418 
59 6̂5̂ 10 j 
E. Hbioy6r,N/ 07936-1080 
(20^03-7852 

May 15,1 

CL. 
IF 
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Case Mo. 600-7101/CONT/INT. {'6) 
Patent 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

WATTANASIN . 

Interference Nos. 102,648, 102,975 

Examiner-in-Chief 8 M. Sofocleous 

v. 

FUJIKAWA et al. 

PURSUANT TO 37 CTR SI.672 DECLARATION OF JOANNE M. GIESSER 

It Joanne K. Giesser, do hereby declare as follows t 

All of the below-indicated activities took place in the 1. 

United States. 

2 . 1  w a s  e m p l o y e d  b y  S a n d o z  C o r p o r a t i o n  a s  a  p a t e n t  a t t o r n e y  

from August 16, 1987 to November 6, 1992, and during the time 

periods referred to herein was a member of the Patent and 

Trademark Department located in East Hanover, New Jersey. (On 

September 1, 1992, I transferred to the patent department of the 

Sandoz Crop Protection affiliate of Sandoz Corp. in Palp Alto, 

California.) I am currently employed as a patent attorney for 

Amoco Corporation in Naperville, Illinois. 

3. I filed the involved Vattanasin continuation application, 

and I also drafted and filed the parent application thereof, 

Serial No. 07/318,773 filed on March 3, 1989. As of its filing 

date, the '773 application received internal docketing number 

600-7101, and is hereinafter referred to as "Case 600-7101". 

Case 600-7101 is based on Patent Disclosure No. 299/84 of 

Dr. Sompong Wattanasin. ' 

4. 
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3L1 
Gi«S8«r 
Declaration 
page - 2 -

5 • At the January 27, 1988 meeting of the Sandoz Corporation 

. Patent Committee, said FD 299/84 was rated "A" for filing. 

. would have received a copy of the Minutes of the meeting sometime 

in February 1988. 

I 

PD 299/84 was assigned to me, although Hr* Kassenoff of 

the Patent Department and I intended that the case would be filed 

by either one of us depending on who was available after existing 

filing priorities had been completed. 

6. 
s 

7. I received certain materials from Dr. Wattanasin in 

connection with the filing of Case 600-7101. 

Exhibit P comprises a copy of material which the Patent 

Department received which related to the preparation of Case 

600-7101. These materials comprises 

4 pages containing handwritten reaction schemes and 

notes bearing the handwritten name of "S. Wattanasin" and a date 

P-l: 

of February 29, 1988 on the first page; 

7 pages of computer printouts of specific compounds 

containing handwritten notations of the notebook pages on which 

they were prepared and relevant physical properties; and 

9 laboratory notebook pages numbered 130, 137, 145, 

172, 175 and 176. 

P-2i 

F-3s 

153, 158, 166, 

8. Whert I received the pages which comprise Exhibit P, I made, 

handwritten annotations on some of the pages, which appear on the 

pages of the Exhibits. 

320 
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??0 
Giesser 
Declaration 
page - 3 -

it will be noted that in the calendar year 1988, I 

compiled an airline travel mileage of approximately 75,000 miles* 

My travel and entertainment expense reports for the period of 

Februaxy 1, 1988 to March 3, 1989, indicate that I was required to 

be out of the office on business on at least the following dates: 

9. 

•• | 

February 21-26« 
#arch 1, 15-16, 20 and 28-31. 
April 20-22. 
May 2 
June 15-16, 24 
July 12 
August 29-31 
September 1, 10-14 
October 9-11, 16-17, 27-28 
December 6-8 
January 8-12' 
February 21, 28 
March 1-2 

• •+' 

Exhibit S hereto comprises true copies of travel and 

entertainment expense reports which I filled out and submitted to 

the Sandoz - Travel Department to obtain reimbursement of my 

business travel expenses. Each of these reports is in my 

handwriting and bears my true signature. 

No later than October 1988, I would have started writing 

a draft of Case 600-7101. 

10. 

. 11. 

application, 

was indicated for filing ahead of PD 299/84. 

On November 6. 1988, I filed continuation-in-part 

Case 600-7025/CIF/CIF (Serial No. 07/466,083), which 

Exhibit T hereto comprises a copy of the filing receipt for 

Case 600-7025/CIP/CIP/, 

:V« 

321 
Wd22:e0 66/ 6T 83d 

9/£'d Ml GNU 'lUd 'dfctCO ZOGNdS E2:9T £6/ 6T SHJ 

j * •* 

Sawai Ex 1005 
Page 2814 of 4322



377 
Giesser 
Declaration 
page - 4 

In early November of 1988, my secretary/ Ms. Lorraine M. 

Cheflley, began typing a draft of Case 600-7101 i 
12* 

hV ' 

Sschibit U-l hereto appears to cosnpriBe a copy of the label of 

the computer disc on which this application is stored r which 

indicates a starting date of Hovamber 3. 1988 and a mailing date 

of March 3/ 1989. 

is* 

Sfv 

** * 

13 • Also in about November of 1988> X received a memorandum 

from Dr. Wattanasin which outlined certain synthesis steps for 

preparing compounds of Case 600-7101. 
•i' 

Exhibit U*2 coxnprises a memorandum received from Dr. 

Wattanasin by the Patent Department, which comprises a cover page 

and 8 pages containing synthesis steps for preparing compounds 

covered by ?D 299/84. 

memorandum bears a handwritten date of November 7, 1988 

and was date stamped November 8# 1988 by the Patent Deparment. 
This 

On or before November 8, 1988, I requested Mr* Siegfied 

Information Services to provide correct 

compounds of PD 299/84 and starting 

materials used in their synthesis. 

14. 

S. Warhman of Sandoz 

nomenclature for various 

Exhibit V-l comprises a true copy of my handwritten request/ 

which became the cover page of a responding memorandum from Mr. 

Henry Mah, also of Sandoz Information Services, 

memorandum is dated November 8# 1988? and the Patent Department 

date stamp on my request memo indicates that it was received by 

the Patent Department on November 9, 1988. 

The return 
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2fX 
Giesser 
Declaration 
page - 5 -

Exhibit V-2 is another nenorandun which was received by the 

Patent Department from Mr. Henry Mah which bears a date of 

November 14. 1988 and ie also date stamped November 14# 1988, 

which provides farther nomenclature of the quinoline compounds of 

the PD 299/84 and their reaction intermediates. 

k 

"i*. 
On or about December 14* 1988, I sent a first draft of 

Case 600-7101 to Dr. Wattanasin for his review. 
15. .vr 

the cover letter for the K comprises a true copy of 

draft application which 1 sent to Dr. Wattanasin. 

Exhibit 

Further information related to Case 600-7101 which is in 

the poseession of the Patent Department comprises; 

15. 

Exhibit X: which comprises four pages of reaction diagrams 

containing notations some of which are written in my handwriting, 

and the handwritten date of December 22, 1988. 

Exhibit T-l: a handwritten memorandum of changes in a draft 

of Case 600-7101 bearing a date of January 4# 1989; 

Exhibit Y-2t a computer printout of the structures of the 

compounds of PD 299/84, with handwritten IC50 and/or ED50 values 

and a handwritten date of January 4, 1989, 

On March 3, 1989> I filed Case 600-7101, the parent 

application of the Involved Wattanasin application. 

16. 
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3?3 
Gieeser 
Declaration 
page - 6 -

The undersigned declares further that all statements made 

herein of my own Jcnowledge are true and that all statements made 

on information and belief are believed to be true; and further 

that these statements were made with the knowledge that willful 

false statements and the like so made are punishable by fine or 

imprisonment, or both, under Section 1001 of Title 18 of the 

United States Code and that such willful false statements may 

jeopardize the validity of this application or any patent issuing 

thereon. 

• * 

« «  •  

I hereby subscribe my name to the foregoing Declaration this 

day of February, 1993. /? 

7/ JOANNE M. GIESSER 
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DiAsio Reporting, Inc. 
i Certified Shorthand Reporters 

2 1155 South Washington Street 
Suite 201 

Naperville, IL 60540 
708-983-0030 

3 

D-00581-93 4 

5 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
INTERFERENCE NOS. 102,648 

102,975 

6 

7 

) WATTANASIN, 8 
) 
) DEPOSITION OF: 
) JOANNE GIESSER, ESQ. 

9 V S .  

) FUJIKAWA, et al. 10 

11 
FRIDAY, APRIL 9, 1993 
12:00 P.M. to 4:30 P.M. 12 

13 

14 

A P P E A R A N C E S :  15 • 
* 

DIANE E. FURMAN, ESQ. 
Sandoz Corporation 
59 Route 10 
East Hanover, New Jersey 07936 

Attorneys for Wattanasin. 

16 

17 

18 

OBLON, SPIVAK, MC CLELLAND, 
MAIER & NEUSTADT 

1755 Jefferson Davis Highway 
Fourth Floor 
Arlington, Virginia 22202 
STEVEN B. KELBER, ESQ., 

19 

20 

.21 
BY: 
Attorneys for Fujikawa. 22 

23 

24 

DiAsio Reporting, Inc. (708) 983-0030 
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2 

1 

2 

3 

4 

I-N-D-E-X 5 

6 

7 

8 
i RECR REDIR DIRECT CROSS WITNESS 

9 
JOANNE M. GIESSER, ESQ. 

By Mr. Kelber 
By Ms. Furman 

89, 133 3 10 
54, 130, 138 

11 

12 
E-X-H-I-B-I-T-S 

13 
PAGE DESCRIPTION FOR IDENT. 

14 
Declaration of Ms. Giesser 3 F-2 0 

15 
Filing receipt entitled 
Exhibit D 

F-21 
16 16 

Travel log entitled Exhibit D 33 F-2 2 17 

Seven loose pages relating to 
Case 600-7101 

18 S-l 
48 

19 
Two publications requests 
related to case 600-7101 

S-2 
48 20 

Documents relating to Case 
7 02 5/CIP/CIP 

21 S-3 
73 

22 
Documents relating to Case 
6 0 0-7 0 4 4/CONT 

S-4 
78 23 

24 

DiAsio Reporting, Inc. (708) 983-0030 
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3 

Giesser - cross 1 

(Before Paula M. Quetsch, a Certified 

Shorthand Reporter and Notary Public of the State of 

Illinois, held at the offices of Amoco Corporation, 

55 Shuman Boulevard, Suite 600, Naperville, Illinois, 

on Friday, April 9, 1993, commencing at 12:00 p.m.) 

2 

4 

5 

6 

7 

55 shuman Boulevard, G I E S S E R ,  8 J O A N N E  M .  

Suite 600, Naperville, Illinois, Sworn* 9 

10 

MR. KELBER: Good morning. This is the 11 

cross examination deposition of Joanne Giesser, is 12 

13 that correct 

14 THE WITNESS: Uh-huh. 

15 responsive to the declaration MR. KELBER: 

I'm here on behalf of Fujikawa, 16 filed, and we have 

17 the witness and Diane Furman on behalf of Wattanasin. 

18 CROSS EXAMINATION 

19 By Mr. Kelber 

20 Ms. Giesser, I'm going to hand the reporter 

a document that .1 would like identified as F20, and 

q. 

21 

22 that's just the declaration. 

23 (Deposition Exhibit F20 

24 marked for identification.) 

DiAsio Reporting, Inc. (708) 983-0030 

327 

'? ̂  

Sawai Ex 1005 
Page 2820 of 4322



4 

Giesser - cross 1 

2 If you would, take just a couple of minutes Q. 

to review that document. 3 

4 Okay • A. 

5 Is that document familiar to you? 

Yes, it is. 

Q. 

6 A. 

7 which is page six of And on the last page, Q. 

8 the document and bears the number 373 at the 

right-hand top corner, is that your signature? 9 

10 Yesr. it is. A. 

Did you review any documents before 11 Q. any 

other documents before signing F20? 12 

Yes, I did. 13 A. 

Could you describe those documents for me? 14 Q. 

They were the ones referred to in the 15 A. 

declaration.. 16 

Were there, any other documents that are not 17 Q. 

identified in the declaration that you reviewed prior 

to signing this exhibit? 

18 

19 

Not that I recall-20 A. 

Let me turn your attention to paragraph 

three on the first page of that document, 

the reference to the involved Wattanasin continuation 

application and the parent application thereof? 

21 Q. 

Do you see 22 

23 

24 

DiAsio Reporting, Inc. (708) 983-0030 
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5 

Giesser * cross 1 

2 Yes. 

Did you review that application or the 

parent application prior to signing this declaration? 

No, I did not. 

Do you recall the specifics of that 

A. 

Q. 3 

4 

5 A. 

Q. 

application? 

I recall the generalities of it. A. 8 

What was the basis for your conclusion that 9 Q. 

you filed the involved continuation application if 10 

you did not review it? 11 

I recall filing it* A. 12 

I'm sorry, if you didn't see Q, How was it 13 

it, how was it identified for you? 14 

I'm sorry, I don't understand. A. 15 

Q. • Well, you didn'-t review the actual 

application itself or the parent application, 

you recall it by serial number, or what was the 

mechanism for identifying that application? 

Well, up at the corner of the document it 

says case 6-00-7101 continuation. 

And that was sufficient to recall it for 

16 

Did 17 

18 

19 

A. 20 

21 

Q. 22 

you? 23 

A. Yes. 24 

DiAsio Reporting, Inc. (708) 983-0030 
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6 

Giesser 1 cross 

Q. Ms. Giesser, when did you first become 

3 aware that a third party had filed for U.S. patent 

4 'protection for subject matter similar to that claimed 

5 in case number 600-7101? 

A., I don't remember the exact date. 

Q. Do you remember who identified it for you? 

A. Not exactly. I don't recall the specifics 

2 

6 

S 

of it. 9 

Was the third-party claim brought to your 

attention by someone in the patent department, do you 

recall? 

10 Q. 

11 . 

12 

It would have been likely to have been Mel 13 A • 

Kassenoff. 14 

Isn't it correct, Ms. Giesser, that in fact 

the existence of the third-party patent application 

was brought to your attention before preparation of-

the draft of the Wattanasin application? 

No, that's not how I recall it. 

So you recall preparing the draft and then 

becoming aware of the third-party case? 

I recall being involved in preparing the 

It wasn't finished at the time when I learned 

15 Q. 

16 

17 

18 

19 A. i 

20 Q. 

21 

22 A. 

draft. 23 

• about the third-party one. • 24 

DiAsio Reporting, Inc. (708) 983-0030 
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7 

Giesser - cross 1 

Was the initial do you have a 

recollection was the initial draft prepared before 

learning of it? 

Q. 

4 

No, X was in the process of preparing it. 5 A* 

So that would have been before December 6 •Q. 

before December 14 7 

8 A. Yes. 

of 19*88? Q. 

10 A. Yes. 

At the time you were preparing the draft 

had you previously 

11 Q. 

document for case number 600-7101, 12 

been involved in any interference contests? •13 

I had been involved in a minor amount when 14 A. 

I was a patent examiner at the patent office, 

cases which 1 was examining I helped set up the 

A few 15 

16 

interference, but I didn't do any substantive work on 17 

them. 18 

Did anyone at the Sandoz patent and 

trademark department assist you in requesting the 

declaration of interference filed in 600-7101? 

19 Q. 

20 

21 

As X recall, I had conversations with Mel 

Kassenoff and Dick Vila concerning how you would go 

about setting up such a request and spoke with them 

A. 22 

23 

24 

DiAsio Reporting, Inc. (708) 983-0030 
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8 

Giesser 1 cross 

while X was compiling necessary documents and such. 

Were there any considerations that you took 

into account in drafting the case 600-7101 by reason 

of the fact that you would be requesting an 

interference declaration in connection therewith? 

I don't recall handling the case any 

differently from any other case at that point. 

Let me turn.your attention to page two of 

the declaration, which is — and starting at the top 

at page five — I'm sorry, paragraph five. 

2 

3 Q. 

4 

5 

6 

7 A. 

8 

9 Q. 

10 

11 Do you 

have a recollection of actually receiving a copy of 12 

the minutes referred to in that paragraph? 13 

No, I don't. 14 A. 

Why would you have received a copy? 

They were routinely distributed to each 

member of the department'after the meetings. 

Was there any routine separation between 

the date of the meeting and the time the minutes were 

15 Q. 

16 A. 

17 

18 Q. 

19 

distributed? 20 

They were actually distributed within about 

depending on how long it took the 

secretaries to compile them and type it up. 

Were there any occasions where you did not 

21 A. 

a week or so, 22 

23 

24 Q-

DiAsio Reporting, Inc. (708) 983-0030 
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9 

Giesser - cross 1 

receive minutes of the patent committee during your 2 

tenure at Sandoz? 3 

A. No. 

Bow did you Know, as stated in paragraph Q* 5 

that PD 299/84 had been assigned to you? six of F20, 6 

It said so in the minutes. A. 7 

Said so in the minutes. Was there a 8 Q-

specific statement to that effect? 

The minutes, they would rate the 

application; and if it was rated A, the attorney who 

would be responsible for it, their initials would 

9 

A. 10 

11 

12 

13 appear. 

MS. FURMAN: Not only if it was rated A. 14 

You see the reference to existing filing 15 Q. 

priorities in paragraph six of page two of the 

declaration? 

16 

17 

Yes. A. 18 

What kind of existing filing priorities 

were there as of the time you received the assignment 

of PD 299/84? 

Q-19 

20 

21 

Mel Kassenoff had a number of cases in the 22 A. 

general HMG-CoA Reductase area which had been rated A 23. 

and which had to be filed, as veil. 24 

DiAsio Reporting, Inc. (708) 983-0030 
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10 

Giesser 1 cross 

How about yourself? 

At that time, no-

Did you have any other cases other than 

case 600-7101 assigned to you for filing at the time 

that that particular case was assigned to you? 

I don't recall specifically whether I had 

Q. 2 

A. 3 

Q. 4 

5 

6 

7 h. 

or not. . 8 

Looking at paragraph, six again, what other 

priorities existed that might preclude you from 

filing PD 299/84? 

9 Q« 

.10 

11 

Well, there were certainly other cases 

around both from Pharma and for the other companies 

12 A. 

13 

that I had responsibility for. 14 

Q. Who is Pharma? 15 

Sandoz Pharma Company. 16 A. 

Now, by "other cases," other cases to • 17 Q. 

prepare? 18 

19 Yes. A. 

And those cases were assigned a priority in 20 Q. 

advance of 299/84? 21 

22 I'm not sure whether all those cases were A. 

officially rated at that point or not. 23 

Qi Okay. Well, what I'm a little confused 24 

DiAsio Reporting, Inc. (708) 983-0030 
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11 

Giesser - cross 1 

about is that paragraph six indicates that either 2 

Mr. Kassenoff or you would take care of it after 3 

existing filing priorities had been completed. 

Now, you've testified that Mr. 

Kassenoff had some cases stacked up, if you will, in 

Would it be a correct 

4 

5 

6 

advance of PD 299/84. 

conclusion that if you did not have filing priorities 

existing as of the time that case was assigned to you 

that you would have the primary responsibility for 

7 

8 

9 

10 

filing that case? 11 

I did have the primary responsibility for 12 A. 

filing this case. 13 

What other tasks or assignments did you 14 Q. 

have that would take priority on your resources 

before preparing 299/84 for filing? 

Well, I was working for 

responsibilities at sandoz involved working for a 

Aside from 

15 

16 

A. 17 my 

18 

number of different Sandoz companies, 

responsibilities in this area of Pharma, I also did a 

lot of work for the seed companies, which at that 

19 

20 

21 

time were part of Sandoz' crop protection, 

was getting involved in work with a joint venture 

that Sandoz was involved called Repligen Sandoz 

I also 22 

23 

24 
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12 

Giesser - cross 

Research Corporation, or we call it RSRC. 2 

aside from the I also had other 

HMG-CoA Reductase area, X also had other areas which 

I was responsible for in Pharma. 

Now, the other responsibilities that you 

had identified, and particularly the seed companies 

and the RSRC, did you have any filing 

responsibilities for them that would take priority 

over the filing responsibility for 600-7101? 

4 

5 

0-6 

7 

8 

10 

Yes. 11 A. 

Could you describe those responsibilities 12 Q. 

for me? 13 

As it turned out, there were a number of 

applications which, out of the seed companies, 

although as of January 19-88 had not been decided to 

be filed upon but later on as the year progressed 

were coming up against time bars. 

So as of January, those cases had not been 

assigned to you for preparation? 

Right. 

Were they subsequently assigned to you for 

A. , 14 

IS 

16 

17 

18 

? 19 Q. 

20 

21 A. 

22 Q • 

preparation? 23 

Yes. 24 A. 
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13 

Giesser - cross l 

And about when was that? Q. 2 

It was later in the 'I'm not exactly sure. A. 3 

year, though* 4 

Do you have a recollection of approximately 

how many --.would it have been as early as June? 

Probably not the seed cases, but probably 

yes on a number of applications for Sandoz' crop 

protection. 

5 Q. 

6 

A. 7 

8 

is that -- help me When you say a number, Q. 10 

Is that more than five? 11 out. 
i; 

At least three. 12 A. 

So these cases were designated A after --13 Q. 

I mean intended for filing « after 

600^7101 but were intended for filing before 

and by A, 14 

15 

600-7101? is that correct? 16 

Yes. A. 17 

And they took priority over 7101 because --18 Q. 

Well, certainly, at least as I recall, I 

think some of the crop protection cases had — either 

the scientists had wanted to publish or were 

scheduled to publish, so there were bars of that sort 

running on them. 

A. 19 

20 

21 

22 

23 

Q. The scientists 24 
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14 

Giesser 1 cross 

The inventors• A. 

The inventors had published? . Q-3 

I believe on the ones at that tine A. No. 4 

they had either submitted, you know, like an abstract 

to a jneeting or something like that 

remember exactly, but I think there were publication 

5 

I don't 6 

7 .? 

concerns involved with some of those. 8 

How many applications did you prepare and 9 Q. 

I'm sorj;y, between February file between January 10 

'88 and March '89? 11 

Including Harch? 12 A. 

Let's take it through the end of February 13 Q. 

'89. 14 

Probably close I don't remember exactly. 15 A. 

16 to 15. 

And only one in the HMG-CoA Reductase 17 Q • 

field? is that correct? 18 

19 A. No. 

What other cases were filed did you 20 0. 

prepare and file in the HMG-CoA Reductase field? 21 

There was a CIP, which I recall was a 22 A. 

rather substantial CIP which was .filed I believe in 23 

October of '88. 24 
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15 

Giesser - cross 2 

Let 3ne turn your attention to page three of 2 Q. 

F20, specifically paragraph 11. 3 

4 Uh~huh. A 9 

There is a case referred to there, 5 Q. 

Is that the case you're referring to? 6 7025/CIP/CIP. 

I believe that date is incorrect. It • 7 A. Yes. 

8 should be October 6th, 1988, not November. 

And that's based on your memory? 

No, I have since seen copies of a filing 

Q. 

10 A. 

receipt for it. 11 

You have since seen copies of the filing 12 Q. 

You did not see the filing receipt at the 

time you signed this declaration? 

receipt. 13 

14 

there's No, I guess I did. It says here 15 A. 

a reference to it here on Exhibit D. 16 

So you think you did see the filing 17 Q. 

receipt 18 

Uh-huh. 19 A. 

— at the time that you signed this 20 Q. 
i: 
i; declaration? 21 
:| 

Right. 22 A. : 

Are there any documents referred to in the 23 Q. 
t j  

declaration that you might not have seen at the time 24 

'I 
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16 

Giesser - cross 

of signing? 

1 

Again, not that I recall. 3 A. 

I'm going to hand the reporter MR. KELBER: 4 

a document that I'd like identified as F21. 5 

(Deposition Exhibit F21 6 

marked for identification.) 7 

Ms. Giesser, is that in fact the filing 

receipt that you just referred to? 

Yes, it is. 

And that reflects a filing date of when? 

8 Q. 

9 

10 A. 

11 Q. 

October 6th, 1988. 

My question X guess is, if you reviewed 

Exhibit T prior to signing this declaration, why does • 

the declaration indicate November 6th? 

A. 12 

13 Q. 

14 

15 

Because it'was a mistake. A. 16 

Are there any other possibilities of date 17 Q. 

mistakes in this declaration? 18 

Not that I've noticed. 19 A. 

If a document was received by the Sandoz 

patent department on a certain date, how long would 

it take to circulate to you specifically if you had 

been designated as a recipient? 

Generally not very long. 

Q. 20 

21 

22 

23 

A. 24 

DiAsio Reporting, Inc.- (708) 983-0030 

340 

> 5  

Sawai Ex 1005 
Page 2833 of 4322



17 

Giesser - cross 1 

Q. A few days? 2 

Generally less than that. A. 3 

Were there instances where it night have Q. 4 

been more than.that? 5 

That would have been very unusual. 

Do you have any actual recollection of any 

such delivery taking more than three days? 

Not specifically, no. 

Q. Let's return to paragraph six of the 

declaration. 

A. 6 

Q* 7 

8 

A. 9 

10 

11 

Why was PD 299/84 assigned to you? 

At that time one of my responsibilities was 

to help file cases in the HMG-CoA Reductase area. 

12 

A. 13 

14 

By "that time," you mean February of 1988? 15 Q. 

A. Yes. 16 

Prior to that time, how many cases in the Q* 17 

HMG-CoA Reductase field had you filed? 18 

Prior to --A. 19 

Prior to February 1 of 1988. Q. 20 

A. None. 21 

So as of February 1., 1988 , what activities 

had you undertaken in terms of assistance in the 

Q-22 

23 

field of filing HMG-CoA Reductase cases? 24 
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18 

Giesser - cross 1 

A. None. 2 

So this was your first case in that field? Q.-3 

Well, it was not the first case that I A* 4 

ended up filing in that field. 5 

Was this the first case -- was this the Q. 6 

first instance of assignment of a case to you in that 7 

field? 8 

It might have been of a new case. 

So you had been assigned preexisting cases 

for re-filing in that field prior to February 1, 

9 A. 

10 Q. 

11 

1988? 12 

I don't recall. A. 13 

Had you worked on the preparation of any 14 Q. 

patent applications directed to the field of HMG-CoA 

Reductase prior to February 1, 1988? 

15 

16 

By "worked on," you mean --

Had you done work of any type in terms of 

preparation of a patent application to be filed? 

Preparation, no. 

A patent application in the HMG-CoA 

Reductase field prior to February 1 of 1988? 

17 A. 

18 Q. 

19 ' 

20 A. 

21 Q. 

22 

23 A. No. 

What work had you undertaken in the HMG-CoA 24 Q. 
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19 

Giesser - cross 

1988? Reductase field prior to February 1, 

I don't remember exactly-

Bight have done some prosecution of existing — of 

2 

It's possible 1 K. 3 

cases that had already been filed. 

Can you recall any of those cases either by 

docket number or subject matter or issued patent? 

Not specifically/ no. 

When did you first take any action of any 

type specific to 600-7101 after the assignment of 

responsibility of that case to you? 

I don't recall. 

5 

6 Q. 

7 

8 A. 

9 Q. 

10 

11 

12 A. 

Do you recall ever discussing the status of 13 Q. 

600-7101 with Linda Rothwell? 14 

I don't recall. A. 15 

Were you acquainted with Linda Rothwell as 16 Q • 

of February l, '88? 17 

A. Yes, I was. 18 

And who was Ms. Rothwell? 19 Q. 

She was our docket clerk. A. 20 

And do you'recall whether or not 

Ms. Rothwell had responsibility for docketing the 

filing of new applications that you would be 

handling? 

21 Q. 

22 

23 

24 
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20 

Giesser - cross 1 

Yes, that would be part of her A. 2 

responsibility. 3 

And in fact, wasn't it customary as of Q. 4 

'88, to docket new applications for a 

three-week date from the date of assignment? 

February 1, 5 

6 

I don't know if that was customary, A. 7 no. 

Do you recall whether or not there was a Q. 8 

customary date assigned for the filing of new 

applications? In other words, was there a time space 

designated from the date a case was assigned to the 

date it would be first docketed for filing? 

10 

11 

12 

By "docketed for filing," you mean --A. 13 

In other words, you indicated that 

Ms. Rothwell was at least partly responsible for 

docketing in the patent and trademark department? 

Q. 14 

15 

16 

uh-huh. 17 A. 

Would she be responsible for tracking the 

docketing of new applications; would she have been 

responsible as of February 1, 1988? 

I'm not sure about the term "docketing of 

18 Q. 

19 

20 

A. 21 

new applications." 22 

Was a date assigned within the patent and 

trademark department at Sandoz for the anticipation 

23 Q. 

24 
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21 

Giesser - cross 

2 of filing of a new application once that application 

was designated A and assigned to an attorney? 

No specific date was given, no. 

Would anyone have responsibility for 

inquiring as to the status of an application to be 

filed from time to time? 

1 

3 

A. 4 

Q. 5 

6 

7 

I don't know if anyone was particularly 

People certainly did inquire, however. 

Do you recall anybody inquiring as to the 

'88, and March 

8 A. 

responsible. 9 

10 Q. 

status of 600-7101 between February 1, 11 

3, 1989? 12 

Not any specific inquiries. Gerald A. 13 

Sharkin, who was the head of the patent department, 

used to come around periodically, and if he felt that 

an application has taken, awhile to file, he woul.d 

14 

15 

16 

check on the status of it orally. 17 

Did Mr. Sharkin ever discuss this 18 Q. 

particular case, 600-7101, with you? 19 

Yes. 20 A. 

And was he concerned as to the length of 21 Q. 

time it was' taking to file the case? . 22 

Yes • 23 A. 

Q. Do you recall when that conversation took 24 
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22 

Giesser - cross X 

place? 2 

I recall only one instance* 

Do you recall about when that one instance 

might have taken place? 

It was at the filing, right when X had 

3 A. 

4 Q. 

5 

6 A. 

filed it. 7 

So he did not inquire prior to your actual 

filing of the application? 

X don't recall specifically. 

You don't have recollection of anybody else 

inquiring as to the status of the case prior to March 

8 Q. 

9 

10 * 

11 Q. 

12 

3, 1989? 13 

No specific recollection, no. 

Prior to February 1, 1988, had you prepared 

for filing any application in the field of 

pharmaceuticals? 

14 A. 

15 Q. 

16 

17 

A. NO. 18 

Q. Would you consider 600-7101 to be directed 19 

to pharmaceuticals? 20 

Yes. 21 A. 

Was the case that we discussed a moment 22 Q. 

ago, 600-7025/CIP/CIP, was that directed to 23 

pharmaceuticals? 24 
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23 

Giesser * cross 1 

Yes • A. 2 

During the period February 1, 1988, to Q. 3 

March 3, 1989, did you prepare any other cases 4 

directed to pharmaceuticals? 5 

A. 6 Yes. 

Can you give me an idea of approximately 7 Q-

how many? 8 

9 Maybe three or four. A* 

And those would have been assigned to you 10 Q. 

after 600-7101? is that correct? 11 

12 Probably. A* 

So they were assigned to you after 600-7101 13 Q • 

but filed before 600-7101? is that correct? 14 

I'm not sure when all of them were assigned 15 A. 

16 to me, but that may be correct. 

17 Well, I want to double check, because Q • 

and I may have misheard your earlier testimony* 18 

As of February 1, 1988, did you have 19 

assigned to you responsibility for preparing and 

filing any new patent application other than 7101? 

20 

21 

22 Not that I can recall. A. 

So any applications that you did prepare 

prior to 

23 Q • 

and file prior to 7101 -- in other words, 24 
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24 

Giesser - cross 1 

March 3 ,  1989 — would have been assigned to you 

after 7101 was assigned to you? is that correct? 

I really don't recall. 

But you do positively recall filing cases 

in the pharntaceutical field before March 3, 1989, and 

February 1, 1988; is that correct? 

2 

3 

That might be true. 4 A. 

5 Q. 

6 

7 

8 Yes. A. 

Besides the CXP/CIP case, were any of the 9 Q. 

other pharmaceutical cases directed to the HMG-CoA 10 

Reductase field? 11 

12 Yes • A. 

The cases that you filed in that time 

period between.February 1, 1988, and March 3f 1989, 

that were in the HMG-CoA Reductase field, why did 

13 Q. 

14 

15 

they receive priority ahead of 600-7101? 16 

One of them I believe had a time bar 17 A. 

running on it. 18 

By "time bar," could you explain what you 19 Q. 

mean? 20 

From what I recall on this case, the parent A. 21 

application had been allowed, but the research had 22 

progressed to where we wanted to add extra 23 

and so we were under a time bar to information to it, 24 
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25 

Giesser - cross 

get the CXP in prior to the paying of the allowance 

fee. 

1 

2 

3 

So that was a CIP case? Q. 4 

Yes. 5 A. 

How about the others in the HMG-CoA Q • 

Reductase field that you prepared? 7 

Well, I remember there was one that was 8 A. 

it was a process case, and I don't specifically 9 

recall the circumstances of that one. 10 

Do you recall why it received priority 11 Q. 

ahead of 600-7101? 12 

I believe I was working on the applications 13 A. 

at the same time. 14 

But it was filed in advance of 7101? 15 Q. 

16 Yes. A. 

Do you recall when that application was 

assigned to you, the one you were working on at about 

the same time? 

17 Q. 

18 

19 

No, I don't. 20 A. 

But it was after February '88? 21 Q. 

Probably. 22 A • 

Was there a time bar involved in that other 23 Q. 

case, in that case that you were working on 24 
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26 

Giesser - cross 1 

simultaneously with 7101? 2 

I don't recall the I'm sorry, the A. 3 

You were working on another case in the Q. 4 

5 HMG-CoA Reductase field at about the same time you 

w$re working on 7101; correct? 6 

I was actually working on a few of them,  7 A. 

8 yes. 

We talked about the one with the time bar 9 Q. 

involving an allowed parent application. 10 

Right. A. 11 

And then you mentioned a process case. 12 Q. 

Right. Oh, that one. I don't recall 13 A. 

whether that had a time bar or not on there. 14 I 

believe there might have been a publication that the 

inventors wanted to get out, but I couldn't 

just speculation on my part. 

Q. * Were there any publications involved with 

15 

16 that's 

17 

18 

19 respect to 7101? 

20 I don't recall. A. 

21 Q. If a publication — if a request for 

release of a publication had been filed, would that 

cause the priority assigned to that application to be 

advanced? 

22 

23 

24 
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27 

Giesser - cross 1 

Generally, yes. 

Looking at paragraph seven, when did you 

A. 

3 Q. 

receive Exhibit P? 4 

Could I see Exhibit P again? 

Well, before looking at the exhibits that 

are described there, do you have any recollection of 

when you saw them? 

A. 5 

6 Q. 

7 

8 

Originally from Dr. Wattanasin, you mean? 9 A. 

That's correct. 10 Q. 

No, I don't recall. 11 A. 

Let me hand you part of Exhibit P, which is 12 Q. 

Exhibit P-l -- we don't have to roake this part of the 13 

record -- and ask you if that refreshes your memory 14 

as to when you might have first received that 15 

document. 16 

No, I don't recall-

Do you remember requesting that document? 

Not specifically, no. 

In fact, you didn't request that document 

A. 17 

18 Q. 

A. 19 

20 Q. 

at all? did you? 21 

I don't think so. A. 22 

Let me hand you the rest of Exhibit P Q. 23 

and we don't need to make these a record, either 24 
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28 

Giesser - cross 

and ask you if those refresh your 

recollection as to when you might have received 

P-2 and P-3, 2 

3 

Exhibit P. 4 

No, they don't. 5 A. 

Did you request P-2 and/or P-3? 6 Q. 

I don't recall. 7 A. 

What is your first recollection of actually 

taking action with respect to case 600-7101? 

I don't recall the specific time. 

8 Q. 

9 

10 A. 

Let me direct your attention to paragraph 11 Q. 

ten, which is on page three of F20. 12 

13 Yes. 

How do you know that you started writing 

the draft no later than October 1988? 

Well, there wa^ an exhibit that says it's a 

A. 

14 Q. 

15 

16 A. 

first draft Wattanasin that was early November. 17 

'88, was when Lorraine Exhibit U-l says November 3rd, 

started typing it. 

involved with at the time, 

least a month, probably a lot longer — in fact, 

sure a lot longer — to have drafted the application 

to where I would have had something to give to 

18 

Due to the other activities I was 19 

it would have taken me at 20 

I'm 21 

22 

23 

Lorraine by November 3rd to start typing. 24 
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29 

Giesser - cross 1 

She wouldn't have begun typing the draft 

until you had completed it?' 

At least a large portion of it. 

a finished draft when I gave it to her. 

And it's your recollection that it took you 

over a month to prepare the draft? 

Q. 2 

3 

It was not A. 4 

5 

Q-6 

7 

Yes. 8 A. 

You indicated that you prepared and filed 

-- is it correct that you prepared and filed at 

least five different patent applications between the 

date February l, 1988, and March 3, 1989/ exclusive 

9 Q-

10 

11 

12 

Of 7101? 13 

14 A. Yes. 

Can you give me an average time of how long 15 Q. 

it took you to prepare and file those cases from the 16 

date assigned to the filing date? 17 

No, I couldn't. 18 A. 

Well, you made reference to some other work 19 Q. 

that you were involved with prior to November 3, 20 

1989. Can you describe for me that other work? 21 

At that time I spent a large amount of time 

working for the seed companies, and it involved a 

In fact, the most travel 

22 A. 

23 

large amount of travel. 24 
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30 

Giesser • cross 1 

far basically took place I've done in my career so 2 

during approximately this year, and so I was out of 

the office a lot and had to do a lot of preparation 

for these various trips I was making in relation with 

So., therefore, it would have 

3 

4 

5 

the seed companies, 

taken an extra long time for patent applications to 

6 

7 

be filed just because of the circumstances of being 8 

out of the office so much. 9 

Let me direct your attention to paragraph 

Looking at 

10 Q. 

nine, which lies on page three of F20. 

the dates that you were traveling on September and 

October — 

11 

12 

13 

A. Well, actually, the September 1 is a-

continuation of the August 29th trip. 

Q. Okay. As I look at this, you were not out 

of the office at any time during November; is that 

14 

15 

16 

17 

correct -- on business travel? 18 

Business travel, yes. A. 19 

During the month of October it seems to me Q • 20 

that you were gone seven days on business travel? is 21 

that correct? 22 

it was the 9th through the 11th, Let's see, A. 23 

16, 17 and 27th, 28th. 24 
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31 

Giesser - cross X 

So that's about seven days? 2 Q. 

Uh-huh. 3 A* 

And is that the travel that you referred to 4 Q. 

a brief moment ago? 5 

It's certainly part of it. 6 A. 

And that was all on behalf of the seed 7 Q. 

companies? 8 

. Not all, but a lot of it was* 9 A. 

Did the work involving the seed companies. 10 Q. 

was that assigned priority greater than the 11 • 

preparation and filing of 7101? 12 

Yes, some of the deadlines involved were 13 A. 

more pressing. 14 

Who.assigned those priorities? 

I'm not sure that things were formally 

15 Q » 

16 A. 

assigned. 17 

Well, who made the determination that those 18 Q. 

things were more pressing than 7101? 

Some of it came from management within the 

various companies, and also a lot of this had 

interaction with the patent department in Basle and 

other high-up departments in Basle 

figures in Basle. 

19 

20 A. 

21 

22 

or higher-up 23 

24 
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32 

Giesser - cross X 

So these management or higher figures in 

Basle or in the companies of interest would advise 

you that something had to be done as of a certain 

date? 

Q. 2 

3 

4 

5 

Correct-A. 6 

Were these individuals aware that you had 7 Q. 

been assigned responsibility for 600-7101? 

I doubt if they specifically knew that. 

Do you regard the time from assignment of 

600-7101 to the time of filing as average time for 

S 

A* 

Q. 10 

11 

you from the date of assignment to the date of 

preparation and filing of an application at sandoz? 

12 

13 

14 NO. A. 

Is it longer than average? 15 Q. 

16 Yes. A. 

Did you discuss with anybody at Sandoz at 

any time the fact that it was taking longer than 

average to prepare and file 600-7101? 

No, I don't recall any specific discussions 

17 Q. 

18 

19 

20 A. 

to that effect. 21 

Were you ever concerned with regard to the 

length of time it was taking to prepare 600-7101? 

I don't recall specific concerns about it. 

22 Q. 

23 

A* 24 
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33 

Giesser 

X knew that after the Warne.r-Lambert patent had 

issued that we were certainly under a time restraint 

to get this application in the office before the 

Warner-Lambert became 102-B. 

Were theife any time restraints of any type 

that you were aware of prior to the Warner-Lambert 

patent information coming to you in connection with 

1 cross 

2 

3 

4 

5 

6 Q« 

7 

8 

9 7101? 

Not specifically, no. A. 10 

I'm going to hand you a 11 MR. KELBER: 

document that 1 would like marked as F22. 12 

(Deposition Exhibit F22 

marked for identification.) 

13 

14 

Is in fact Exhibit F22 the document that is 15 Q. 

referred to in paragraph nine of F20 as Exhibit S? 16 

17 A. Yes. 

* 18 Let's take the first page of that Q. 

19 document. You see over the right-hand column there's 

20 reference to Northrup King, Rogers Brothers and— 

21 A. Zoecon. 

22 Q. — Zoecon. Thank you. Who or what was 

Northrup King? 23 

24 Northrup King is a seed company owned by A. 
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34 

Giesser 1 cross 

Sandoz. 

And Rogers Brothers? Q. 3 

Rogers Brothers is also a seed company A. 4 

owned by Sandoz. 5 

And Zoecon? 6 Q. 

It's Zoecon is now a part of Sandoz Agro. 

a research' facility in California. 

And it was a research facility at the time 

A. 7 

8 

9 Q. 

you visited it? 10 

Yes. 11 A. 

I'm sure you took the Q. So you took the 12 

Northwest flight that stops at every city in the 13 

Greater Northwest on your way out there? 14 

t 
Something like that. 15 A. 

Was it your habit to do business work while Q. 16 

- in other words, the flying on behalf of Sandoz 

time actually spent in the air? 

17 

18 i 

Generally not. A. 19 

Rest assured, I'm not going to go through Q • 20 

but I do have questions on a each one of these pages, 21 

few. 22 

The second page which covers the 23 

period 3/1/88, what is the NACA patent committee? 24 
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Giesser - cross 1 

National Agricultural Chemical 

It's a trade group. 

And they have a patent committee? 

It's a patent law committee. 

2 A. 

Association• 3 

4 0. 

5 A. 

6 I see. Q. 

I was asked to represent Sandoz at one of 7 A* 

their patent law committee meetings. 

Were you asked by someone within the Sandoz 

8 

9 Q-

patentand trade department? 10 

Yes. A. 11 

Would that individual have been aware that 12 Q. 

you had, prior to March 1, been assigned 13 

responsibility for 600-7-101? 14 

Yes. 15 A. 

Let me turn your attention to the fourth Q. 16 

page, which refers to a visit with seed committee. 17 

What was the seed committee? 18 

This was a meeting in Des Plaines. 

Plaines is where the headquarters of what is now 

Sandoz Agro is. 

companies were considered part of Sandoz Agro. 

That's since changed. 

Des A. 19 

20 
ii 

At that time, as I recall, the seed 21 

22 

23 

During this time frame, the patent 24 
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Giesser 1 cross 

office had started issuing patents to various 2 

varieties of hybrids which were not genetically 

engineered, and one of the questions which we were 

discussing throughout this time period is how this 

would affect our companies and whether we should look 

into this as part of the patent policy* 

involved a lot of the people from very high 

3 

4 

5 

6 

This is what 7 

8 

9 management. 

The seed committee, as it refers to on 10 

here, were people who were involved with the seed 11 

companies in establishing and recommending patent 12 

policies for them. 13 

Would that have included other patent 

attorneys in addition to yourself? 

Q« 14 

15 

Probably, yes. 16 A. 

So there was an actual meeting of this 17 Q. 

committee 18 

19 A* Yes. 

— during this trip? 20 Q. 

Uh-huh. A. 21 

Do you recall participating actively at Q • 22 

that meeting? 23 

Yes. 24 A. 
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Giesser — cross 1 

Let's go actually to the next document 2 Q. 

or the next page in that document. What is the IBA? 3 

Industrial Biotechnology Association. It's 4 A. 

also a trade group. 5 

What was the nature of the meeting on or 6 Q. 

about May 2? 7 

They have periodic 

meetings of patent attorneys who are involved with 

8 I don't recall exactly. A. 

9 

biotechnology companies to discuss various issues of 10 

interest. 11 

Was it your habit to participate actively 12 Q. 

at those meetings? 13 

I only went to a few of them on 14 A. Yes. 

15 behalf bf Sandoz. 

Were you requested by someone at Sandoz to 16 Q. 

attend those meetings? 17 

18 A. Yes. 

Do you recall who that someone was? 19 Q. 

Dick Vila. 20 A. 

And he would have been aware of your 21 Q. 

responsibility for 600-7101? wouldn't he? 22 

23 Yes. A. 

Before we leave the IBA, did anybody else 24 Q-
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Giesser - cross 1 

from Sandoz attend those meetings? 2 

At that tine, no. A. 3 

Let me turn your attention to the page Q. I 4 

believe it's the seventh page. It covers the period 5 

8/20 through 9/20/88. And you can identify it 6 

because it has in the comments Swiss franc exchange. 

A. Yes, okay. 8 

9 Q. Do you see the reference to Basle patent 

policy? 10 

A. 11 Yes. 

That was a meeting of Sandoz International? 12 Q. 

It had members from the presidents CL 

Northrup King and Rogers Brothers, myself, and 

13 A. 

14 

members of the Basle patent department. 15 

Nobody else from the U.S. Sandoz patent and 16 Q. 

trademark department attended that meeting? 17 

No. 18 A. 

Let me direct your attention to 19 Q. 

fourth-from-the-last page; it covers the period 12/1 20 

to 12/31, '88. 21 Do you see the reference to 

you having delivered a patent lecture to Northrup 

King? 

22 

23 

Right. 24 A. 
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Giesser 1 cross 

Do you recall the nature of that lecture? Q • 2 

Yes, it was on general patent law. It took A. 3 

place at the American Seed Trade Association 4 

meetings, but it was a closed lecture to Northrup 

A number of the Northrup King 

5 

King personnel. 6 

breeders who were stationed all over the country 7 

usually go to the Chicago meeting. 8 * 

Can you help me out with the dates over in 9 Q. 

the left-hand column? How long did this travel last? 10 

it looks like 12/6 through 12/8. Let's see, 11 A • 

Did you attend any other functions at the 12 Q. 
ii 
t 

meeting other than delivering the patent lecture? 13 

I went to a few of the lectures. 14 A. 

The next-to-last page, which covers the 

time period February 1 to February 28, there's 

15 Q. 

16 

reference on that in column ten to a lecture to 17 

Rogers Brothers. 18 

Right. 19 A. 

What was the nature of that lecture? 20 Q. 

General patent law and how it applied to 21 A. 

questions that would arise in the seed industry. 22 

And you were the only person from the 23 Q. I? 

Sandoz patent and trademark department for that 2 4 

i j  
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Giesser 1 cross 

lecture; is that correct? 2 

although I'm not sure, but I I think A. 3 

think Alan Norris, who is the manager of patents at 4 

Palo Alto, I believe he was there, also. 5 

Would he have delivered a lecture, also? 6 Q. 

If he were there, he would possibly have 7 A. 

spoken about international issues and the European 8 

9 system. 

Looking at the very last page, it wasn't 

much of a trip, but you went on up to New York City 

for the judges' dinner? 

10 Q. 

11 

12 

13 Yes. A. 

Was that on behalf of Sandoz? 14 Q. 

15 Yes. A. 

Somebody at Sandoz suggested or requested 16 Q. 
I 

that you go? 17 

It was basically anyone in the department 18 A. 

who wished to go could. 19 

Let me turn your attention to paragraph 14, 20 Q-

You asked some information from page four of F20. 21 

Mr. Warhman? 22 
i 

Yes. 23 A. 

Was that customary for you in the 24 Q. 
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Giesser ~ cross 1 

preparation of a patent application? 

When it involved these kind of compounds, 

2 

A. 3 
i'l 

4 yes • j! 

Q# Now, would you have needed that inforitiation 

to prepare the draft application -- the draft of the 

application in 7101? 

5 

6 

7 

As far as a completed draft, yes. A. 8 

Did you provide Mr. Warhntan with any 'I 9 Q. 

written information other than Exhibit V-l? 10 

What X recall is I just drew the 

compounds that I wanted to get the correct technical 

chemical name for and just sent it over to him with a 

11 k. No. 

12 

13 

14 cover sheet. 

I'm going to hand you Exhibit V-l -- I 15 Q. 

don't think we need to make this a record and ask 16 

if those are the compounds in question. 17 

Yes, they are. 18 A. 

How did you determine those specific 19 Q. 

compounds for inquiry? 

As I recall, these were either intermediate 

or end products that were mentioned in the 

application. 

20 

21 A. 

22 

23 

I'm going to hand you a document which has 24 Q. 
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Giesser - cross 1 

been previously identified in this proceeding as 

Exhibit F4 that's the application itself and ask you 

I'm going to ask you 

2 

3 ; 

to take a look at that briefly-4 

to turn to page 54 of Exhibit F4. 5 

Okay. 6 A. 

Do you see in the third line of the text 7 Q. 

I think it's the second line after the initial 8 

the reference to formula of that page 

C3_7cycloalkyl? 

Yes. 

9 

10 

11 A • 

Do you have any recollection as to whether 12 Q. 

that phrase appeared in the initial draft that you 13 

prepared? 14 

£ I don't recall. 15 A. 

Do you recall whether you identified that 

group as a suitable group for a substituent based on 

your own knowledge alone without reference to other 

documents? 

16 Q-

17 

18 

19 

It would not have been from my knowledge. A. 20 

Is there a name for the moiety or group 

that corresponds to c3_7cycloalkyl? 

I'm sorry? 

21 Q. 

22 

A. 23 

Q. Let me back up and ask some foundation 24 
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Giesser - cross 1 

questions. 2 

When the document refers to 3 

is it correct to understand that that C3_7cycloalkyl, 

means any cycloalkyl moiety having three through 

4 

5 

seVen carbon atoms? 6 

Yes, that's what I intended it to mean. A. 7 

Do you have an estimate of whether or not 

those of ordinary skill in the art of making HMG-CoA 

Reductase field would have interpreted it similarly? 

8 Q. 

9 

10 

I think they would. 

Certainly that phrase identifies two 

possible compounds, one cycloalkyl compound with 

three carbon atoms and one with seven; is that 

11 A. 

12 Q. 

13 

14 

correct? 15 

16 A. Yes. 

If it had three carbon atoms, would that be 17 Q. 

cyclopropyl? 18 

19 A. Yes. 

One of skill in this art you feel would 20 Q. 

similarly interpret it that way? 21 

A. 22 Yes. 

Do you recall discussing with anyone 

whether or not that would be an appropriate 

23 Q. 

24 
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Giesser - cross 1 

recitation for the claim in that appears I 2 

guess it begins on page 54? 

Not specifically, no. 

In general would you have discussed the 

3 

A. 4 

5 Q. 

appropriate substituents with anybody in the 

preparation of an application of this type? 

6 
f 

7 

Yes. A. 8 

What persons would that have included? Q. 9 

At least the inventor. A. 10 

I'm going to ask you to turn to page five Q • 11 

of F20, which is the declaration. In particular my 12 

question pertains to the statements and comments with 

respect to the exhibit referred to as Y-2. 

think we need to make that a record, 

13 

I don't 14 

but I will hand 15 

it to you for your review. 16 

Okay. 17 A. 

Did you obtain that computer printout for 18 Q. 

the preparation of 7101? 19 

Yes. 20 A. 

Q. Why? 21 

It was helpful for a number of different 22 A. 

I thought the chemistry involved in this 23 reasons« 

case was very difficult, and sometimes I felt more 24 
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Giesser - cross 1 

comfortable having very explicit detailed drawings so 

that I would get the structures right and wouldn't 

include wrong structures in the case; also,'to make 

sure that I specifically covered all the specific 

compounds that we thought were important, and also to 

some of these had some kind of activity* 

and IC 

2 

5 

€ 

7 get the 

I guess it's ED only 8 50s * 

Do you know who prepared that document, 

50s 

9 Q. 

Y-2? 10 

I believe it was -- it says on the document 11 A. 

it was from Bob Angstrom. He was a person who did e 12 

lot of work in the activity area. 13 

Did you request that document? 14 Q. 

I don't recall specifically. 

Ms. Giesser/ can you recall any activity 

which you undertook between January 4, 1989, and 

March 3, 1989, with regard to case 600-7101? 

I have no recollection. 

15 A. 

16 Q • 

17 

.. 18 

19 A. 

Do you recall receiving any changes, 20 Q. 

suggestions, additions, information of that type with 21 

respect to the draft of 600-7101 after documents that 22 

are referred to as Exhibit X, Y-l and Y-2? 23 

I'm sorry, could you repeat that? 24 A. 
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Giesser- cross 1 

Other than the Exhibits x, 

referred to on page.five of F20, 

receiving any documents relevant to case 600-7101 

2 Q. Y-l and Y-2 

3 do you recall 

4 

5 subsequent to January 4, 1989, but prior to March 3, 

1989? 6 

7 No, I don't recall. • 

8 Do you recall reviewing any documents in 

connection with the preparation and signing of F20, 

the declaration, that you would have received between 

January 4 and March 3, 1989? 

Q. 

9 

10 

11 

12 No, I don't. A. 

13 Would there have been any reason if the Q. 

information necessary to file 7101 was in your 14 

possession as of January 4, 15 19 8 9, to delay the filing 

other than final preparation of the to March 3, 1989, 16 

application? 17 

I believe that at that point I was working 18 A. 

on the final draft and getting comments from the 19 

inventor and things of that nature. 20 

But you don't recall any specific comments? 21 Q. 

22 No. 

And you don't recall seeing any written 

documents to that effect? 

A. 

23 Q. 

24 
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Giesser - cross 1 

A. No. 2 

In New Jersey, Diane, we had MR. KELBER: 3 

discussed the possibility of requesting the documents 

Any progress with regard to that? 

I have searched for the 

4 

in the file. 5 

MS. FURMAN: 6 

so-called supplemental file, and as I indicated at 7 

I do have various that deposition, I do have some 8 

papers relating to the case. None of such papers 9 

bear dates, however, so I do not know whether you 10 

would be interested in seeing them. If you are, I 11 

will provide them to you. 12 

MR. KELBER: Please do. We had also asked 13 

for any requests for publication filed relative to 14 

this. Has the search for those documents been done? 15 

Yes, I have isolated two MS. FURMAN: 16 

requests for publication, and if you wish, I can 17 

enter into evidence now as exhibits the isolated 18 

papers that I 'found on the one hand and the request 19 

for publication. 20 
;; 

Well, I don't know about the 21 MR. KELBER: 

need to 22 well, let's go ahead and do that. 

23 MS. FURMAN: I have seven loose pages 

obtained from documents left in the possession of 24 
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Giesser - cross 1 

Giesser which relate -to case 600*7101, Sandoz by Ms. 2 

and I would like them marked as Exhibit Si. 3 

(Deposition Exhibit Si 4 

marked for identification.) 5 

Additionally, I have a second HS. FURMAN: 6 

exhibit, S2, comprising, 1 believe, 22 pages which 7 

represent two publication requests related to the 8 

subject matter of case 600-7101 in response to 9 

Mr. Kelber's request of record. 10 

(Deposition Exhibit S2 

marked for identification.) 

11 

12 

BY MR. KELBER: 13 

Do you have any feel for how it was 14 Q. 

determined that the patent and trademark committee of 15 

Sandoz, through the 1988 year, how it was determined 16 

who would have specific responsibility for a 17 

particular application? 18 

From what I understood, generally attorneys 19 A. 

or agents would be assigned a particular research 20 

and generally there wasn't too much overlap, 21 area, 

the HMG-CoA Reductase area being rather an exception 22 

to that rule. 23 

So if an invention disclosure came out 24 
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Giesser - cross 1 

2 of a particular area, unless there was a reason not 

3 to, the attorney or agent who was normally working in 

4 that area would be assigned that application. 

Q. And you had — I'm sorry, correct me if I'm 

6 wrong. You had not previously been assigned 

7 responsibility for filing an application in the 

8 HMG-CoA Reductase field as of February 1; is that 

5 

correct? 9 

Right. I had not been at Sandoz for very 10 A. 

long at that time. 11 

Did you have occasion to speak with anyone 12 Q. 

at Sandoz with regard to the volume of 13 

responsibility, the volume of work that had been 14 

assigned to you in the period February 1, 15 'SS, 

I'm sorry, specifically with through March '89 16 

regard to 7101? 17 

18 I don't recall. A. 

With regard to the CIP/CIP case, the 7025 19 Q. 

case, did you discuss with anybody the possibility of 20 

filing a continuation application to maintain the 21 

case pending to allow preparation and filing of the 22 

7101 file first? 23 

We really didn't have an option to delay 24 A. 
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Giesser - cross 1 

the 7025-CIP/CIP case. 2 

Q. Why is that? 3 

At that time, as I believe we were filing 

non-convention, foreign filing non-convention — 

I believe there was an outstanding office action 

A* 4 

and 5 

6 

where allowable subject matter had been indicated, 

but we needed to add some specifics to various other 

compounds in that case, 

but I think there was some sort of time bar running 

7 

8 

I don't remember exactly. 9 

10 

vis-a-vis the foreign filing in that case. 11 

Would that have been a time bar in the 12 Q. 

sense of an outstanding publication imminent? 13 

I don't believe there was a publication. I 14 A. 

I forget whether it was think it might have been 15 

allowable subject matter had been indicated, and I 

I did an extensive amount of 

16 

know that there was 

work on that case with one of the agents in Basle in 

preparing the foreign filing text on that one, and I 

don't remember exactly, but 1 know there was some 

sort of time pressure going on with that one. 

Were there any cases that you recall that 

were assigned to you after February 1, 1988, that you 

prepared and filed prior to March 3, 1989, that did 

17 

18 

19 

20 

21 

22 Q. 

23 

24 
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51. 

Giesser - cross 1 

not involve a time bar? 2 

A. 3 Yes. 

Can you describe the field that those Q. 

applications pertained to? 

One of them was a plant biotech case that 

originated in Basle, which they sent the draft over, 

and I basically had to review the draft and make any 

changes necessary for filing in the United States. 

5 

A. 6 

7 

8 

9 

While that had a time bar 10 well, no, that was a 

priority United States filing. 

And that case was filed before March 3, 

11 

12 Q. 

'89? 13 

Yes, I believe that was filed in December A. 14 

There were — as I mentioned before, X Of '88. 15 

believe there were pressures to file the Agro cases, 16 

but I don't remember exactly - it's been awhile. 17 

With regard to the case that came over from Q. 18 

Basle , in draft form, any particular reason for 19 

assigning it a filing priority ahead of 7101? 20 

It was a case that did not involve the A. 21 

nearly the amount of time or substantive work as 

and it was something I could get filed guickly. 

You spoke to some kind of pressure involved 

22 

23 7101, 

D Q • 24 

i 
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Giesser'* cross l 

in the cases for the seed companies. Can you 2 

describe the pressure that was involved there? 3 

In March there were 102-B on-use or on^-sale A. 4 

bars • 5 

So the bar would have been complete in Q. 6 

March of '89? 7 

8 A. Yes. 

You don't recall whether that date would 9 Q. 

have been before or after March 3, 1989, do you? 10 

I believe some were March 3. 11 A. It was a 

rather hectic time. 12 

Do you recall during your tenure at Sandoz 13 Q. 

whether•Sandoz ever employed outside patent 14 

attorneys, attorneys not regular employees of the 15 

patent and trademark department of Sandoz, for 16 

assistance in the preparation of patent applications? 17 4 . j 
Very rarely. 18 A. 

Did you have any involvement with such 19 Q. j' 

outside attorneys? 20 

21 A. No. 

In the rare cases when it did happen, do 22 Q. 

you recall why that would be done? 23 

Usually it would be a circumstance where we 24 A. 
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Giesser - cross 1 
'I 

were licensing a third party's technology and as part 

of the deal we were prosecuting the patent for them, 

so in order to avoid any kind of conflict, 

2 

3 

we'd have 4 
;ii; 
•i) 

a third party do it. 5 

Did you ever encounter a situation where 6 Q. 
•! 

you were assigned a number of specific tasks that had 7 
• i f  

!! to be completed by a certain date that you simply 8 

I'm sorry, while could not complete by that date 9 

10 you were at Sandoz? 

A. I certainly recall multiple deadlines. 11 

12 Generally they'd all be met somehow. 

Did you ever seek help from another 

individual within Sandoz in that situation where you 

were facing multiple deadlines? 

13 Q. 

14 

15 

16 A. Yes. 

Q. . Did you ever attempt to seek help with 17 

regard to the preparation of 7101? 

Not insofar as meeting a deadline, but 

18 

19 A. 

general help involving the chemistry of the case, 20 :'3 

21 yes. 

22 Q. Do you recall subsequent to February '88 

ever discussing with the patent committee at Sandoz 23 

'} the decision to rate 7101 as A? 24 
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Giesser - cross 1 

I would have not have ever had discussions 2 A. 

with the patent committee. 

I see. So you.-- okay. Do you recall ever 

suggesting to somebody at the coiamittee or somebody 

to suggest to somebody at the committee the question 

of the status of 7101? 

3 

4 Q. 

5 

6 

7 

X did not. 8 A. 

Let me take you back again to the period 9 Q. 

10 between when you began at Sandoz and February 1, 

Regardless of the field to which it might have 11 1988 . 

pertained, as of February 1, 1988, do you recall 12 

whether you had a backlog of cases to prepare and 

file? 

13 

14 

I don't think I had a backlog. 15 A. no. 

I Appreciate your patience 16 MR. KELBER: 

with me, and I don't have any further questions at 17 

18 this time. 

19 (WHEREUPON a recess was 

taken.) 20 

21 RE-DIRECT EXAMINATION 

22 MS. FURMAN 

I would like to ask you a couple of 23 Q • 

questions first about your experience prior to coming 24 
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Giesser re-direct 1 

to Sandoz, which I believe was raised on cross. 2 

Is it true that you had never written 3 

a pharmaceutical patent application prior to coning 4 

to Sandoz? 5 

A. Yes. 6 

How would you rate the difficulty of case Q. 

let's say on a scale of one to ten? 600-7101, 

With ten being hard? A. 9 

Q. Correct. 10 

Ten. 11 A. 

Why would you say that? 

It was a multi-step procedure. 

It's a very complex 

12 Q. 

There were 13 A. 

it was a long reaction. 14 

compound; it has ring substituents as well as side 

chain substituents, and the stereochemistry is 

15 

16 

important and is involved. 17 

Were you required to work on other subject Q. 18 

matter with which you had no prior familiarity before 19 

coming to Sandoz? 20 

Yes. 21 . A. 

What did that comprise? 22 Q. 

When I came to Sandoz, basically my first A. 23 

assignment was the prosecution docket from Fred 24 
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Giesser - re-direct 1 

Wienfeld, who was not working there at the time; he 2 

was on disability. And Fred's docket included a 3 

number of different kinds of chemical cases. I don't 4 \ 

recall whether there.were any HMG-CoA Reductase cases 5 •i 

.ii but I do recall cases in areas such as fire or not. 6 

retardants, polymers and other different types of 7 
rj 

chemicals. 

How long had you been at Sandoz before 

receiving case 600-7101 as a patent disclosure for 

filing? 

9 Q-

10 

11 

Well, I started in mid August of '87, and 12 A. 

the patent committee assigned this the end of January 

So middle of September, October, November, 

about five-and-a-half months. 

13 

of '88. 14 

December, January 15 

Were you working on any pharmaceutical case 

as a prosecution matter during those prior five 

16 Q. 

17 

months? 18 

It's quite possible, since I don't recall. 19 A. 

Fred Wienfeld handled a number of HMG-CoA Reductase 20 

21 cases. 

How did you become aware of the A rating of 22 Q-

patent disclosure 299/84 at issue? 23 

Generally I would become I don't recall. 24 A. 
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re-direct Giesser 1 

aware of them when the minutes of the patent 

committee meeting would be circulated and I'd receive 

I don't recall an exception to that, so I 

assume that's how I found out. 

2 

3 

4 my copy. 

5 

Was it within your responsibility to rate Q* 6 

patent disclosures? 7 

A. No. 8 

Did you have any influence on the patent 9 Q. 

committee in the rating of disclosures? 10 

No. A. 11 

What rating did the patent committee assign 

to a disclosure which was not to be filed upon? 

12 Q-

13 

Ever? A. 14 

Correct. Q. 15 

It would be D. A. 16 

Did patent disclosure 299/84, to your Q. 17 

knowledge, ever receive a D rating? 18 

No. A. 19 

Having received patent disclosure 299/84 Q. 20 

for filing, was it within your jurisdiction or 

within your 

21 

let me rephrase that ability to 

jurisdiction or ability not to file a patent 

application? 

2 2  

23 

24 
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1 . Giesser - re-direct 

A. No. 2 

How would you characterize your obligation Q. 3 

until the filing? 4 

I had no choice but to draft the A. 5 

application. 6 

Is there any way to inactivate or retire a 

patent disclosure once rated A by the patent 

committee? 

Q. 7 

8 

9 

A. 10 Yes. 

Q. How is that? 11 

You would have to have the disclosure A. 12 
i 

brought up to the patent committee, and they would 13 

have to re-rate it. 14 !'* 
!;j 

Did you at any time do that with respect to 15 Q-

'y disclosure 299/84? 16 

17 No. A. 

Did anyone at Sandoz carry out such a 18 Q. 

process? 19 

No. 20 A. 

Q. You indicated that the involved application 21 

took perhaps longer to complete than applications you 22 

worked on for Sandoz? 23 

24 Yes. A* 
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Giesser - re-direct 1 

Can you explain that? Q. 2 

Well, it was a combination of factors. A • 3 

One, as I've mentioned before, I considered the 

chemistry difficult and was very concerned with 

making sure I had the correct chemistry at the time 

4 

5 

6 

it actually got filed. 7 

Secondly, I was out of the office a 

lot traveling on business matters, as went into 9 

before, and there were other cases and other issues 10 

which at the time seemed to need immediate attention. 11 

And thirdly, this was a rather lengthy 

It was 50-some odd pages at 

least, and just the physical time it would take to 

write such an application would be long. 

Q. Why did Mel Kassenoff collect information 

12 

patent application. 13 

14 
;ij 15 

16 

on the 17 

Objection, facts not in MR. KELBER: 18 

'si 
evidence. 19 

.fi 

BY MS. FURMAN: 20 

Did Mel Kassenoff collect information Q. 21 

MR. KELBER: Objection. You're asking her 22 

Anything that she says is to determine what Mel did. 23 

going to be hearsay. 24 
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Giesser - re-direct 1 

BY MS. FURMAN: 2 

How did you receive information relating to 3 Q. 

case 600-7101? 4 

I think that I don't remember exactly. 5 A. 

and some of it came from some of it came from Hel, 6 \A 

the inventor. 

The part that came from Mel, if the case 

was assigned to you, why did information relating to 

Q. 
ji 

9 

the case come from Mel? 10 

X would expect because the scientists 

involved in this program were familiar with Mel, 

since he had been working with them for a number of 

years in this area. 

MR. KELBER: 

11 A. 

12 

13 

14 
'1! 

Objection to the degree it's 15 

speculation. 16 

Were you familiar with the people to 17 Q. ;! 

contact and procedures to follow to collect 18 

information needed to write case 600-7101 as of 19 

February 1988? 20 

A. No. 21 

Did you receive any assistance from anyone 

in the patent department with respect to the case? 

ill 22 Q. 

23 

Yes. A. 24 
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Giesser re-direct 1 

:! 

Who provided such assistance? 2 Q. 

Mel Kassenoff. 3 A. 

i;: What was the nature of that assistance? 4 Q.. 

I'm not sure if I can recall everything he 

did, but he certainly helped me with a lot of 

chemistry and would provide names of people I had to 

contact if I needed certain information. 

5 A. 

6 

7 

8 For 

instance, with regard to -- can we go off the record 9 

for a second? 10 n 

Off the record. MS. FURMAN: 11 

(WHEREUPON a discussion was 12 

held off the record.) 13 

With regard to Exhibit V-l, THE WITNESS: 14 

it's the letter I wrote to Ziggy which is page 448, 

Warhman asking for the names of the compounds, that's 

the sort of thing Mel would direct me how to get that 

15 

y 16 

17 

information. 18 

BY MS. FURMAN: 19 

Otherwise you would not have known 

independently how to obtain such information? 

Correct. 

Q. 20 

21 

A. 22 

Was it ever your intention not to file a Q. 23 

patent application and patent disclosure for 299/84? 24 
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Giesser - re-direct 1 

A- No. 2 

What about the Warner-Larabert publication; 

what was your reaction to this publication, in your 

best recollection? 

3 Q. 

4 

5 

I don't remember too much about the A* 

I remember being. specifics of finding out about it. 

I guess upset is possibly the best word. 

7 

when I heard 8 

about it. 9 

Q. Why were you upset? 

A. Because 1 knew that what would otherwise be 

10 

11 

a rather straight forward prosecution of an 12 

application suddenly was not. 13 

What is your impression as the involved Q • 14 

patent attorney of the interest of the research in 15 
ii 

the subject matter in view of the Warner-Lambert 16 
!; 

patent? 17 i; 

i'i! 
I'm sorry, could you read that MR. KELBER: 18 

question back? 19 

(The requested testimony was 20 

read by the reporter.) 21 

Could you specify what you MR. KELBER: 22 

mean? whose interest and involved in what? ' 23 

BY MS. FURMAN: 24 

|j 
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Giesser re-direct 1 

After you became aware of the Q. 2 

Warner-Lambert publication, did you request a 3 

re*-rating of the subject patent disclosure? 4 

5 A. No. 

Why? 6 Q. 

7 I don't recall. A. 

Do you recall being directed by anyone in 8 Q. 

research to drop your work on the involved 9 

application? 10 

11 I was never told to drop the work. A. 

You have, referred to your activities during 12 Q. 

the period of February 1988 to March 1939 in the 13 

agricultural area for Sandoz* 14 Do you have any 

special expertise in this area? 15 

16 A. Yes. 

Q. What does that comprise? 17 
!• 

18 I hold a master's degree from the A. 
jy 

19 Department of Agronomy at Clemson University, and my 

| 20 subspecialty in that area was plant genetics. 

21 Did anyone else at Sandoz have a master's Q. 

in that specialty? 22 

23 Not that I was aware of? not in the patent A. 

24 department. I' 

I 
•!) 

I 
1:1 
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Giesser - re-direct 

I would like to discuss some of your travel Q. 2 

activity during the relevant time period. 

, You previously testified that you 

visited Northrup King, Rogers Brothers and Zoecon in 

3 

4 

5 

February of 1988? 6 

A. Yes. 7 

Q. Approximately how many days how many 8 

working days were you out of the office in February 9 

of '88? 10 

It appears from the 21st through the 26th. A. 11 

That would be how many days? 

Probably an entire week, five working days. 

How many days of preparation for this trip 

do you estimate was required? 

12 Q-

A. 13 

14 Q. 

15 

I don't recall exactly, but there was more 16 A. 

than the usual business trip, since I was not alone 17 

on this trip. A member of the Basle patent 18 
'i 

department, Walter Smolders, who is currently the !• 19 

person in charge of Sandoz Agro and seed patent 20 

activities worldwide, accompanied me on this trip. 21 

Was this trip required of you by the Basle Q. 22 

patent department? 23 
. 1  

:j I didn't have any choice in going, if 24 A. 

'? 
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Giesser - re-direct 1 

that's what you meant. 

In March of 1988 you were occupied with 

patent committee meetings? 

MR. KELBER: Objection as to the 

characterization of the testimony. 

2 

•j Q. 3 

4 

5 

6 

7 BV MS. FURMAN: 

What kind of travel activity were you 8 Q. 

involved in .in March of 1988? 9 

There was a trip to RSRC in Boston and also 10 A. 

a trip to Palo Alto, .California. 11 

12 Q. In March of '88? 

Also an one-day trip to Washington, 13 A* Yes. 

14 D.C. 

Were you required to go on each of these 15 Q. 

trips in March of 1988? 16 

17 A. Yes. 

Q. Who required you to? 

A. Again, it was not an official requirement. 

18 

19 

Dick Vila had asked me to attend a NACA meeting. I 20 

accompanied Dick up to the RSRC visit, and the visit 2 1  

to Palo Alto, I was alone, but it was certainly 22 

needed in connection with my activities with Sandoz' 23 

crop protection. 24 :j 
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Giesser - re-direct 1 

Was there anyone who could substitute for 2 Q. 

you in the Sandoz patent department at the crop 

meetings? 

3 

4 

The point is he Certainly Dick could. 5 A. 

asked me to take this over. 6 

Approximately how many days were you out of 7 Q -

the office on business in March of 1988? 8 

Probably about seven. 9 A • 

How many days of preparation would have 

been required in total for these trips? 

The NACA meeting•probably wouldn't have 

I don't recall exactly, but there was 

certainly some amount of preparation for the RSRC and 

also the Palo Alto trips. 

By the way, you mentioned that Dick could 

possibly substitute for you. 

Dick Vila have a background in plant genetics? 

No. 

10 Q • 

. 11 

12 A. 

required much. 13 

14 

15 

16 Q. 

17 To your knowledge, did 

18 

19 A. 

20 Q. To your knowledge, did he have a degree in 

agriculture? 

No. 

Did he participate, to your knowledge, in 

drafting plant policy? 

21 

22 A. 

23 Q. 

24 
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re-direct Giesser 1 

A. Yes. 2 

In April of 1988 can you summarize how many Q. 3 

days you were out of the office on business? 4 

MR. KELBER: Summarize that? 5 

BY MR. FURMAN: 6 

Can you indicate by number? 7 Q. 

It looks like two. 8 A. 

Two or three? 9 Q. 

It was in a hotel. I have two nights; so 10 A. 

probaibly three days. 11 

Can you do so similarly for May and June of 

can you give me the days out of the office on 

12 Q. 

13 1988 ? 

business? 14 

It looks like May was one day; June looks 15 A. 

like there was a one-day meeting to Washingtbn and 16 

probably a two-day trip to California. 17 

That would be three? 18 Q. 

19 Yeah. A. 

On your visit to Palo Alto, did you discuss 20 Q. 

whether patent disclosures needed to be filed? 21 

"Which visit is this? 22 MR. KELBER: 
: jj 

23 MS. FURMAN: In June of 1988. !'* 
1^ 

That was a topic 24 I don't remember exactly. A. 
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Giesser - re-direct 

that was generally brought up when I was out in 

California. 

1 

2 

3 

If patent disclosures needed to be filed 

for Palo Alto, who performed such filings? 

This is a complicated question, 

basically two divisions of research in California, 

agricultural chemicals and plant biotechnology. 

Q. 4 

5 
.! 

There were A. 6 
;! 

•« 7 

The 8 

agricultural chemical filings were generally done by 

I think until 

9 

the person who was on site there. 10 

She left the March of '88 it was Jacqueline Larson. 11 

site, and there was no one there for a few months 12 

until Alan Norris came over from Basle to take over. 13 

which was sometiine in the late summer of '88, 14 

probably August. 15 

So during^that ensuing time, I'm not 16 

sure how the chemical cases got filed there, although 17 

I was -- I had filed one of the chemical 18 ones. 

Jackie felt uncomfortable with a lot of the biotech 19 

applications, so the idea was that I would be working 20 

if 

in that area. 21 

Did a backlog of biotech cases develop? Q • 22 

i No. 23 A. 
!• 

When Palo Alto decided to file a patent 24 Q • 

i 

i 
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Giesser - re-direct 

application and Alan Norris did not do it, who worked 

on that application? 

1 

2 

3 

Like X said, generally until Jackie left A» 4 

she handled all the chemical based cases. X was 5 

intended to work on the biological based cases from 6 

there. 7 

Did Dick Vila work on any of these cases? 8 Q. 

X know he assisted in some of the biotech A. 

I'm not sure of the time frame on those. 10 cases. 

though. 11 

When did you start writing cases for Palo 12 Q. 

Alto? 13 

I don't remember exactly. A. 14 

Going to July of '88, how many days were 15 Q. 

you out of the office on business in that month? 16 

It looks like X had a two-day trip to Des 17 • A. 

Plaines. 18 

Can I hear the answer back MR. KELBER: 19 

again? 20 

(The requested testimony was 21 

read by the reporter.) 22 

BY MR. FURMAN: 23 

How many days Let's go to August of '88. Q. 24 
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Giesser re"<3irect 1 

were you out on business? 2 

It looks like I had a three-night visit to 3 A. 

Palo Alto, so that was probably four days, 

the week that overlapped the last week of August and 

the first week of September. 

It was 4 

5 

In the course of your meetings on seed Q. 

policy, do you remember when you were first assigned 8 

9 seed cases to work on? 

10 Not exactly, no. A. 

Can you give me an estimate? 11 Q. 

I don't recall when they first came up. 12 A. No, 

Did these cases have statutory bars 13 Q. 

involved? 14 

A number of them did. 15 A. 

16 So there would have been a time constraint Q • 

17 with respect to some of these cases? 

18 A. Yes. 

19 How many such cases do you estimate there Q. 

were, starting about June of 1988? 20 

21 MR. KELBER: Objection. You're asking the 

witness to estimate when you haven't asked her if she 22 

23 knows the exact number. 

24 BY MS. FURMAN: 
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Giesser - re-direct 1 
i! 

Do you remember how many seed cases you 2 Q* 
j! 

worked on with a time constraint? 3 

Not the exact number, no. A. 

Do you remember approximately how many? 

There were guite a number of them, 

ones that had bars coming up in March of 

were I think about six or so. 

:| 5 • Q. 

6 A. The 

7 '89 there 

8 

These six cases had a required due date 

a filing date in order not to be --

They were coming up against the one-year 

in-public-use or on-sale bar. 

I would like to quickly finish up the 

number of days you were out of the office from 

9 Q. 

10 

11 A • 

12 

13 Q. 

14 

September until 15 September of 1988 until February 

of 1989, if you could quickly give me such an 16 

estimate for each month. 17 

18 Well, September I had a trip to Basle, and A. 

that was four days. 19 October I was out of the office 

a lot. 20 There was another trip to California that 

so probably 

Then there was a trip 

to Wisconsin which looked like another two-day hotel. 

looks like X had two days in a hotel. 21 

three days out of the office. 22 

23 

24 so probably three days out of the office. and then 
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Giesser - re-direct 1 

there was a trip do Boulder, Colorado, where there 2 

was — I believe that was two days out of the office. 3 

Q. In what month? 4 

That was all October of '88. 5 A* 

How many days in total for October? 6 Q. 

7 A. Probably seven. 

8 November? Q. 

It looks like I got to stay home in A. 

November. 10 

Can you finish up with December through 11 Q. 

12 February? 

December looks like a one-night ™ so Oh, A. 13 

possibly two days out of the office in December. 

January it looks like three hotel nights, so possibly 

four days out of the office' in January. 

'89 it looks like two hotel nights, so probably three 

14 

15 

February of 16 

17 

days out of the office in February, and then in March 

of '89 one day -- or two days, one hotel night, so 

18 

19 

two days. 20 

The judges' dinner in March of '89 occurred 21 Q. 

after the filing date of the involved application; is 22 

that true? 23 

Yes. A. 24 
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Giesser - re-direct 1 
•%• 

Did you have any sick days, to your 4' Q. 2 

recollection, out of the office? 3 
•K.; 

!&'' 

I don't recall. 4 

•Now, what other pressures to file might Q -5 

exist besides a 102-B bar? You testified that you 6 

filed CIP applications under certain circumstances• 7 

Well, there was the CIP that's 7025-A* 8 

CIP/CIP; I recall there was some sort of foreign 

filing deadline on that one. 

Well, I'm trying to refresh your 

recollection with Exhibit S3, which comprises a few 

pages from the prosecution history of — 

I'm going to object to this 

exhibit and the questions based thereon as evidence 

9 

10 

Q. 11 

12 

13 

MR. KELBER: 14 

15 

of the type that should have been submitted in 

direct, but you can ask the witness questions with 

16 

17 

respect to it. 18 

Since we believe it's MS. FURMAN: 19 

necessary for adequate re-direct, we will proceed. 2 0  '  

(Deposition Exhibit S3 21 

marked for identification.) 22 

23 BY MR. FURMAN: 

Have you examined Exhibit S3? Q. 24 
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Giesser re-direct 1 
1 ' ^ 

,3 Yes. A. 2 1 

If you turn to the last page of that 

exhibit, do you recognize this page? 

Q. 3 

4 4 

A. Yes. 5 

i. Can you describe it? Q. 6 

It's the first page of an office action to A. 7 

which is the parent case of case number 600-7025/CIP, 8 

7 02 5/CIP/CIP. 9 

What is the date of mailing? 10 Q. 

A. May 11th, 1988. 11 

In order for this case not to go abandoned. 12 Q. 

under the patent office rules when would a response 13 

have had to be filed? 14 

It would be six months from that day, or 15 A. 
. .  •  

November 11th, '88, assuming the proper fees were 16 

paid. 17 

Did you have any interaction with the Basle 18 Q. 

patent department on this case? 19 

Yes, I did. 20 A. 

What did that concern? 21 Q. 

There was a plan to have a foreign filing 

of the subject matter of 7025/CIP along with some 

additional subject matter was planned to be filed 

22 A. 

23 

24 

• ' - i  
C.i-,' 
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Giesser - re-direct 1 

non-convention. 2 

Did Basle call upon you to assist in the 

preparation of such a foreign text? 

Yes. 

Q. 3 

4 

5 

Was it your responsibility to consult with 6 Q. 

the inventor in the United States on this case for 7 

Basle? 

Yes. 9 A. 

Did you then have to redraft the 10 Q. 

application'for Basle? 11 

A. No. 12 

How did the foreign text then come about? Q. 13 

I would convey any information or comments JU 14 

that the inventor had on the Basle case to the people 15 

in Basle. I believe it was Lucian Vallet* 16 

Did it occur to you that it would be Q. 17 

necessary to file a continuation-in-part application 18 

on this case? 19 

A. Yes. 20 

What would be the purpose of such a filing? 

To include subject matter that wasn't 

already present in the parent. 

Would you have been required to consult 

Q. 21 

A. 22 

23 

Q. 24 
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Giesser re-direct 1 

with the inventor about that additional subject 2 

matter for the foreign text? 

Yes.' A • 4 

What would be the latest date that you 5 Q. 

could file a CIP on case 600-7025/CIP in response to 

the outstanding office action? 7 

It appears that the case could have been 8 A. 

extended beyond the 11th month if we had chosen to 9 

respond to the office action. 10 

Excuse me, the 11th month? Q. 11 

I'm sorry, November 11th, '88, would have A. 12 

been the last date we could file if we chose not to 13 

respond to the office action. 14 

By file, you mean file a CIP? Q. 15 

Right. A. 16 

Is it fair to say, then, that you were Q. 17 

under some degree of time pressure concerning the 18 

filing of the CIP on case 600-7025/CIP? 19 

A. Yes. 20 

Was there any standard way in the Sandoz Q-21 

patent department,, to your knowledge, of deciding to 22 

give priority to an A rated disclosure or a CIP 23 

A* No. 24 
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Giesser - re-direct 1 

that had to be filed? 2 Q. 

I was not aware of any policy on that. 

Is it fair to say that you were required to 

give 'full time to this case prior to November of 

1988 — 

3 A. 

4 Q-

5 

6 

Which case is that, Diane? 

600-7025 for the purpose of assisting 

Basle in filing the foreign text? 

MR. KELBER: 7 

Q. 

9 

A. Yes. 10 
I 

Is it fair to say that you would have Q. 11 

needed the same information to file the CIP? 12 

The same --A. 13 

The same information as needed by Basle? Q. 14 

A. Yes. 15 • 

Now, you also mentioned a case -- an Q. 16 

HMG-CoA case where you were under time pressure 17 

because an issue fee was due; is that correct? 18 

A. Yes. 19 

Do you remember the subject matter in Q. 20 

particular of that case? 21 

I know it was another Not exactly. A. 22 

different heterocycle compound. 23 

I'd like to introduce one MS. FURMAN: 24 
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re-direct Giesser 1 

further' exhibit to refresh your recollection for 2 

purposes of re-direct, which will be Exhibit S4. 3 

(Deposition Exhibit S4 4 

marked for identification.) 5 

I'm going to object to MR. KELBER: 6 

This is a anything and everything with regard to S4. 7 

case that's not even referred to in the declaration 8 

that constitutes the direct testimony in this case. 

It's beyond comprehension that it could possibly be 

necessary for adequate re-direct, since the scope of 

re-direct is necessarily narrower than the scope of 

9 

10 

11 

12 

direct. 13 

If you give me a continuing objection, 

I'll let you ask your questions. 

Fine with me. 

14 

15 

MS. FURMAN: 16 

BY MS. FURMAN: 17 

Do you recognize the second page of this 18 Q. 

exhibit? 19 

Yes. 20 A. 

What does this page comprise? 21 Q. 

It's the notice of allowance for case 22 A. 

600-7044/CONT. 23 

To your knowledge, was this case issued? 24 Q. 
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Giesser - re-direct 1 

No, this was allowed to go abandoned. A. 2 

Did you have any involvement in this case Q. 3 
** 

•S or a successor case? 4 
;1 HR» KELBER: Compound question. Why don't 5 t 

you ask them one at a time? 6 n 
& 
•4 BY MS. FURMAN: 7 

Did you have any involvement in the writing Q. 8 
I 

Of 600-7044/CONT? 9 

I don't recall if I filed a continuation or 10 A. BPSr I 
m 
I 

whether X just received it off of Fred's docket. 11 

MR. KELBER: Objection, that's not 12 

responsive to the question. 13 

!• Then you don't recall whether you were 14 Q. 

involved in 7044/CONT; is that correct? 15 

That is correct. 16 A. 

The second page of this exhibit 17 what Q. 

does this comprise? 18 
j 

19 A. The second page? 

20 Q • Yes. 

It's the notice of allowance and issue fee 21 A. 

for 600-7044/CONT. 2 2  

In order to file a continuing application 23 Q. J 

in this case. when would such action have had to be 2 4 
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Giesser - re-direct 1 l; 

1 
taken in order not to abandon the parent? 2 a 

Well, to keep a chain going, it would have m 3 A. 

'I I 
I 

4 . to have been by the due date of the issue fee, which 

would have been April 3rd of '89. 5 I 
Can I hear that question and 6 MR. KELBER: 

% 7 answer. 
I 

8 (The requested testimony was 

9 read by the reporter.) 

10 Could you mark that for me? MR. KELBER: 

11 BY MS. FURMAN: 
m 

Did you in fact file a further application 12 Q • •& 

13 on 7044/CONT? 
•' •:,r' 

M I filed a CIP. 14 A. :$ 

Is this the application you were referring 15 Q. a 
•sr 

to in your prior testimony concerning the need to 16 

file a case when an issue fee was due? 17 
'%• 
•? 18 Yes. A. 

%  
%• Do you recall when you filed that CIP 19 Q. t 

application? 20 .4, 
* 

•t I believe it was in March of /89. 21 A. 
•m 
rx • 
Iw-You filed 6 0 0-7044/C0NT/CIP in March of 1 22 Q -

'89? correct? 23 

\M To my best recollection, yes. 24 A. 
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Giesser - re-direct 1 

You filed 600-7025/CIP/CIP about when? Q. 2 

It was the beginning of October of '88. A. 3 

October. 4 

You filed how many seed cases under time 5 Q. i || 
constraint of the seed cases you filed in March 6 

•1989, how many were under time constraint? 7 AZ 

I believe all of them were. 8 A • 

" I'm sorry, I don't remeinber the number you 9 Q. J 

indicated. 10 
}• 

I think it was five or six. 11 A. 
;• 

Would you have had1 to have been working on 12 Q. 

the seed cases prior to March of '89 in order to have 13 

them on file that month? 14 
•'« p 

15 A. Yes. 

When is your best estimate for beginning • f  16 Q. 

work on the earliest of the seed cases? 17 

MR. KELBER: Which seed cases? Why don't 18 

you rephrase it? 19 

20 BY MR. FURMAN: 

When do you think you started working on 21 Q. 

the six seed cases you just indicated were filed in 22 

March of 19 89? 23 
i&i 

1. (->• I don't recall. A. 24 ?J 

•4 

I H 

ri 
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Giesser - re-direct 1 
£ 

Do you have any recollection of working on Q* 2 
;1 
•> 

v: the seed cases in February of 1989? 3 p 
>" 

A. Yes. 

ii 
Do you have any recollection in January of Q. 5 

1989? 6 

m I don't recall. A. 7 

i If X can summarize your most recent Q. 8 
* 

% 1 
1 

testimony on re-direct, you filed case 7025 in 9 

October of 1988, and that was under time pressure? 10 

11 A • Yes. 

You filed case 600 7044/CONT/CIP sometime 12 Q. 
•: 

before April of 1989? 13 

A. Yes. 14 

Q - Was that under time pressure? 15 

A. 16 Yes. 
i 

The six seed cases that you filed in March Q. 17 

of 1989 were under a time pressure, as well? 18 

A. Yes. 19 

Who decided what cases you filed in the Q. 20 . t 

seed or Agro area? 21 

At the earlier portion of this time period A. 22 

the seed companies would go through the Palo Alto 23 

patent committee. The results or the recommendations 24 

::§8 
!: n DiAsio Reporting, Inc. (708) 983-0030 
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Giesser - re-direct 1 

in the Paid Alto patent committee would be noted in 2 

the Pharnta patent committee or the New Jersey patent 3 

committee. 4 

Did the New Jersey patent committee have 5 Q. 

any influence, to your knowledge, on the patent 

decisions of Palo Alto? 

6 

7 

I'm not sure if they could veto something. 8 A. 

I know they generally took the recommendations. 9 In 

the later part of this period Northrup King started 

having its own — well, it wasn't a full-blown patent 

committee, but patent issuings would be discussed at 

the research management committee meeting, and the 

results of that would be reported back through the 

New Jersey patent committee meeting. 

Do you recollect having conflicting 

priorities at times in the period of June of 1988 to 

10 
\ 

11 

12 

13 

14 

15 

16 Q. 

17 

February of 1989 between seed and Pharma? 18 

There was certainly a lot of items that had 19 A. 

to be taken care of within a very short period of 20 

1 time coming from all the different companies, so yes. 21 

An example of which would be patent filings 22 Q. 

to avoid statutory bars? 23 

24 That would be one part. A. 
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Giesser - re-direct 

In the period between February of 1988 and 

March of 1989, what was your general practice in the 

actual, preparation of the patent application? 

specifically, were you able to use a computer in 

drafting these applications? 

The attorneys at that time didn't have 

individual work stations• 

Q. 2 
• I  

3 

More i 
1 

4 
3 

i 5 

6 

7 A. 

; v The secretaries had a word 8 
ri 
l processor, so you would have to basically write the 

application in longhand and give it to the secretary 

9 

10 

; •-11 to type. 

Is that a practice you followed in 12 Q. 

connection with case 600-7101? 13 

Yes. 14 A. 

You indicated that you provided a 15 Q • 

substantially complete draft to your secretary to be 16 

17 typed? 

18 Yes. A. 
v. 

5 
Do you recollect about what date that was, 19 Q. 

based on the testiinony of record? 20 
.4 

I believe it was around November 3rd or 21 K. I* 

According to the affidavit exhibit it was 22 so. 

November 3rd of '88. 23 

If you provided to her a substantially 24 Q. 
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r; 
Giesser - re-direct 

complete copy on November 3rd, when do you think you 

might have started writing that draft? 

I don't have a recollection of when I 

1 

2 i 

3 

4 A. 

started that. 5 

Would it have taken more than two weeks, in Q. 

your estimation? 7 .•i 

-J 

Yes. 8 A. 

•* A month? 9 Q. 

I would say longer than that. 

Now, we are not talking about total 

activity exclusive of nothing else; we're talking 

about the time running from the day you started 

writing it to the day you handed it to your 

10 A. 
/• 

11 Q. 

12 

13 

14 

15 secretary. 

A. Yes. 16 

Would it be more than a month? 17 Q. 

!| 
A. Yes. 18 

if What's your best estimate of the length of 

time it took you to complete the written draft? 

Objection as to speculation. 

The witness has already testified she doesn't know. 

Q • 19 •t 

20 '•!§ 

MR. KELBER: 21 

22 

BY MS. FURMAN: 23 
:! 
£ Would it have been more than a Q. 24 

fc? 
%• 
& % 
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Giesser - re-direct 1 

month-and-a-half? 2 

Yes. A. 3 

Q. How about two months? 4 

I would say more than that. 

Well, that would, bring us into December; 

A. 5 

Q. 6 

correct? 7 

Bring us where? MR. KELBER: 8 

I think we're talking about THE WITNESS: 9 

different things. 10 

The length of time for you to 

hand write the draft that was given to your secretary 

11 MS. FURMAN: 

12 

to type on the 3rd. 13 

I was counting backwards. THE WITNESS: 14 

That was my purpose. MS. FURMAN: 15 ii 

Why don't you ask the 16 MR. KELBER: 
] :  

!i 

questions? 17 

18 BY MS. FURMAN: 
j! 
' ! 

Counting backwards from November 3rd of 19 Q. 

1988/ how much time did it take to prepare the 20 

written draft? 21 

I don't know exactly. 

What was the two-month figure that you just 

22 A. 

23 Q. 
:: 

referred to? 24 
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Giesser - re-direct X 

I know I was working on it for at least two 2 A. 

3 months. 

Two months prior to November 3rd? 

Right, which would have been September 

X was working on this prior to that. 

Is that as far back before November 3rd 

4 • Q. 

5 A. 

6 3rd. 

7 Q-

8 that you can recall working on it? 

9 As I said, I don't specifically recall. A. 

10 The date which I'm basing this on is I remember that 

11 when it came to light that Warner-Lambert had a 

patent application issued to the same subject matter 

-- or when their patent issued, I was in the process 

of writing this at that time. 

While you were writing the application, you 

had other obligations to the other Sandoz divisions? 

12 

13 

14 

15 Q. 

16 

is that correct? 17 

Yes. 18 A. 

Do you recognize the pages that comprise 19 Q. 

Exhibit SI? 20 

I'm going to object to 

reliance by the junior partner on Exhibit SI; you're 

MR. KELBER: 21 

22 

beyond the scope. 23 

BY MS. FURMAN: 24 
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Giesser - re-direct 

Do you recognize those pages? 2 Q • 

Some of them. 3 A. 

What do they concern? 4 Q. 

They are all pages that were part -- were 

either part of a draft of the application or in 

preparation of a draft in the application of 

5* A. 

6 

7 

8 600-7101. 

9 MR. KELBER: To what part of the cross does 

this questioning pertain? 10 

At some point you indicated 

whether or not work was being done during a certain 

time period, which I'm looking for at the moment, 

I believe the testimony that « the relevant period 

11 MS. FURMAN: 

12 

13 and 

14 

was between January 4th of 1989 and March 3rd of 15 

1989, and my question of Mrs. Giesser is whether she 16 

can be certain that she did not generate any of that 17 

work during the time period. 18 

19 MR. KELBER: You're asking her whether she 

couldn't have generated any of Si in that time 20 

period? 21 

Whether it was — whether she 22 MS. FURMAN: 

could be certain that none of it was done during the 23 

period of January 4, 1989, to March 3rd of 1989. 24 
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Giesser - re-direct 1 

I don't know when these • THE WITNESS: 2 

papers were generated. 3 

BY MS. FURMAN: 4 

Did you regard it as your continuing Q. 5 

obligation to file a patent application on 299/84 as 

of the A rating of the underlying patent 

patent disclosure? 

6 

7 of that 

8 

9 A. Yes. 

And that obligation, when was it fulfilled, 10 Q. 

11 on what date? 

12 A. The date I filed the application was March 

3rd of '89. 13 

14 That concludes my re-direct. MS. FURMAN: 

15 RE-CROSS EXAMINATION 

16 By Mr-- Kelber 

Ms. Giesser, you feel that you have at 17 Q. 

18 least a few years' experience in the ©atters of 

patent prosecution? is that correct? 19 *'1 
v 

•I 20 A. Yes. 

When must a continuation application be on 

file with the United States Patent arid Trademark 

21 Q. 

22 •J 

[ 

Office in order to claim priority of an earlier U.S. 

application? 

23 ' 

24 

i 
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Giesser - re-cross 1 

As long as the earlier application is 2 A. 

pending. 3 

So that means sometime before it issues; is 4 . Q-

that correct? 
:| 

6 A. Yes. 

MR. KELBER: Can you read back the question 

and answer that was marked earlier? 

7 

8 

(The requested testimony was 9 

10 read by the reporter.) 

11 BY MR. KELBER: 

Having heard that question and answered© 12 Q. 

you still believe that the answer you gave is 13 

14 correct? 

I think I'm getting confused. 15 If the A. 

parent application is about to issue or go abandoned 16 

then if you're going to file " was it April 3rd 17 

a continuation, it would have to be on file by that 

date, assuming that you were letting the parent go 

IS 

19 

abandoned. 20 

So your assumption is that the parent was 21 Q. 

going to go abandoned? is that correct? 22 

23 Yes. A. 

Let me direct your attention to the last 24 Q. 
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Giesser - re-cross 1 

page of that exhibit that constitutes S3 2 I'm 

sorry, not S3, S4. 3 

That's 7044? 4 A. 

7044, that's correct. 5 Q. 

Uh-huh. 6 A. 

As of December 28, 1988, did you intend for V 7 Q. ; a 
;• i 
• | the 7044/CONT to go abandoned? 8 

;; 
: f 

i I I believe by that time that a CIP was going 9 A. 
! I 
i \ 

to be filed, so I believe that if not on December 21, 10 
: i 

'88, certainly after the time we had received the 11 :" 
• 3 

i office action and had a chance to reflect upon it, we 12 
i;] 

would have determined that we should abandon the 13 

parent. 14 

My question to you is as of December 21, 15 Q • 

1988, had you reached the conclusion that the parent 16 

was to be abandoned? 17 

I don't recall. A. 18 

Well, in fact, you've read the last page of 19 Q. 

S4; is that correct? 20 

A./ Yes. 21 

The actions taken there are not exactly 22 Q. 

consistent with a determination to abandon the 23 

application? are they? 24 

j: 
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Giesser - re-cross 1 

At that point the question is whether we A. 2 

were going to abandon it on December 21st or whether 3 

4 we were going to abandon it eventually. 

So you authorized the examiner to undertake 

measures to place the case into condition for 

allowance knowing that you were going to abandon the 

case? 

5 Q* 

6 

7 

8 

I'm not sure when the determination that A. 9 

the case was going to be abandoned was made.. 10 

Would you say that the actions in the last 11 

page of Exhibit S4 are consistent with a 12 

determination to abandon the case? 13 

A. It could be read as such. 14 

Do you see the reference to the cancelation 15 Q. 
i 

of non-elected claims 18 and 19? 16 

17 A. Yes. 

You could have in fact filed a divisional 18 Q. 
M 

application directed to those claims consistent with 

patent office policy and then abandoned this 

application; couldn't you? 

That was one option. 

That would have preserved the opportunity 

to file a CIP application tracing its priority back 

19 

20 

21 

2 2  A. 

23 Q. 

24 
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Giesser - re-cross 

to the original application? wouldn't it? 2 

You mean file a CXP off of the case 3 A. 

containing only 18 and 19? 4 

That's correct. 5 Q. 

I suppose that could have been an option. 

In fact, you could have re-filed 7044/C0NT 

and subsequently filed a CIP off that re-filing and 

enjoyed claim to priority of the original case? 

6 A • 

7 Q. 

8 

9 

correct? 10 

I believe that could have been done. 11 A. 
y 

which I believe is the 12 Let's turn to S3, Q. 

notice of abandonment and related papers for 7025. 

Turning to S3, I believe your testimony was that the 

CIP of 7025/CIP was to be filed abroad as a 

non-convention case; is that correct? 

13 

14 

15 

16 

That's the best of my recollection, yes. 17 A. 

18 "What was the nature of the time pressure 

involved if it was a non-convention case? 19 

I think it might have had something to do 

with publication of the parent, but I couldn't be 

20 A. 

21 

22 sure. 

Where was the parent being published? 

Abroad, the parent abroad application. 

23 Q. 

24 A. 

i 
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Giesser - re-cross 1 

Q, . Well, wouldn't that publication have an 2 

I'm sorry, as of 3 effective date as of May 5, 19 

May 5, 1987, abroad? 4 

I'm sorry? • A. 5 

Let's take the case of Europe. You 6 Q. 

indicated that the corresponding foreign application 

to 7025/CIP was about to be published? 

7 

I think that was what the part of what 9 A. 

the time pressure was on it. 10 

Now, that would have constituted a bar to 11 Q. 

filing where? 12 

It wouldn't have barred anything. 13 A. 

So what was the nature of the time 14 Q. 

pressure? 15 

part of the problem, 

I believe, was wanting to get the foreign application 

on file prior to the publication of the parent case 

It would have made 16 A. | 

| 
17 

18 

for non-102 type reasons. 19 

You say you have recollection that there 20 Q. 

was a concern that there might be an objection abroad 21 

for a lack of availability of prior art? is that 22 

correct? 23 

I believe that was one of the 24 A. 
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Giesser - re-cross 1 

considerations. 2 

Were there other considerations? Q. 3 

I don't recall. A. 4 

Now, if you look at the third page of Q. 5 

that's a request for extension of time? document S3, 6 

is that correct? 7 

A. 8 Yes. 

Why was the time period for response Q. 9 

extended only two months? 10 

A. I assume that was the only extension that 11 

was needed at that point. 12 

Needed for what? 13 Q. 

keep the case from To keep the parent 14 A. 

going abandoned. 15 

Is it correct, then, that the CIP would 16 " Q. 

by that date? have been filed in the U.S. 17 

Yes. 18 A. 

So you actually filed the CIP sooner than 19 Q. 

you absolutely had to in the United States? is that 20 

correct? 21 

Yes. 22 A. 

Did you file that non-convention case in 23 Q. 

Europe before you filed the CIP in the U.S.? 24 
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Giesser 1 re-cross 

I'm not sure exactly what the time frame A. 

was on that. 3 

Q. Well, in fact — 

A. It was right around the same time. 

Q. Wasn't it your testimony that you did not 
¥ 

draft the non-convention filing but rather 

communicated the information to Basle? 

4 

5 

6 

7 

9 A. Yes • 

So you didn't have to actually prepare a 

rigid specification for that non-convention filing? 

No, I did not. That was handled by the 

10 Q. 

11 

12 A. 

13 Basle patent department. 

And the filing of the CIP off 7025/CIP 

would have had no impact on the filing or entitlement 

— I'm sorry, on the availability of the publication 

14 Q. 

15 

16 

of the foreign filed parent on the European 17 

non-convention CIP; isn't that correct? 18 

I'm not sure I understood what you said. 19 A. 

I'm not sure I do, either. 20 Q. 

Isn't it correct that the date of 21 

filing the CIP in the United States, the CIP of 22 

23 A. CIP two. 

24 Isn't it correct that the date of filing Q. 
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CIP two would have had no impact on whether or not -

prior art was available as against the non-convention 

document, the non-convention application filed 

2 

3 

4 

abroad? 5 

A. I don't know-6 

In what way could it have affected the 

availability of prior art with respect to the 

non-convention application? 

7 Q. 

8 

9 
. 

I don't know. 10 A. 

Q. Are you familiar with the practices of « 

are you familiar with patent practices in Europe? 

11 

12 

13 A. Yes. 

Can you imagine any situation where the 

of 7025/CIP, the filing date of 

that application would have impacted the availability 

14 Q. 

filing of the CIP, 15 

16 

of prior art as against a similar but non-convention 

application filed in Europe? 

I'm sorry, I'm losing my focus here. 

17 

18 

19 A. 

You've told me that there was a time 20 Q. 

pressure to file the CIP of 7025/CIP, 2 1  and you've told 

Diane the same thing, in part because there was a 2 2  

23 need to file an application abroad? 

24 A. Yes. 
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Q. And that application was a non-convention 2 
•;! 

3 application? 

j; 
4 Yes • A. 

i! 

My question to you is, how did the need to 

file that non-convention application impact the need 

to file the CIP application in the United States? 

Well, certainly didn't want to file any 

information in Europe that hadn't been filed in the 

' Q. 5 

6 

7 

A. 

9 

10 United States previously. 

11 Q. why? 

We would not necessarily have permission to 12 A. 

be under export license. 13 

Couldn't you have applied for export 14 Q. 

license without filing? 15 

I suppose we could have. A. 16 

So it's your testimony that the 7025/CIP Q. 17 

was in fact filed before the corresponding 18 

non-convention application? 19 

I think it was. A. 20 

Under the sandoz procedures that existed as Q • 21 

of February 1988, could you have proceeded correctly 22 

with the preparation of a patent .application on a 23 

disclosure and operated 24 
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No that would have been incorrect 2 A. 

procedure• 3 

So, in fact, it would not have been proper 4 Q-

to proceed with the preparation of an application on 5 

299/84 until sometime after January 27, 1988; is that 6 

correct? 7 

8 A. Yes. 

I believe it was your testimony that you 9 Q. 

weren't familiar with the procedures at Sandoz 10 

necessary to obtain, the information that was a 11 

prerequisite to drafting the application for 7101? is 12 

that correct? 13 

14 A. Yes. «' 

In fact, weren't those procedures just a 15 Q. 

phone call to the person in question? 16 

Well, that was the question, who is the 17 A. 

person in question. 18 

And it's fairly easy to identify that by 

asking Mel; wasn't it? 

That was part of it, yes. 

Of the meetings that you attended that are 

reflected in your schedule that you testified to 

about at length, what meetings were there that Dick 

19 Q. 

20 

21 A. 

22 Q • 

23 

24 
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ji 

Vila could not have adequately represented the 2 
!j 

ii  
{! 

interests of Sandoz alone? 3 !:• 

I'm sure Dick Vila can represent the 4 A. 

interests of Sandoz whenever he chooses to. 5 

And would that representation, in your 6 Q. 

opinion. if he had so chosen, be adequate for the 7 

8 purposes of Sandoz' patent program? 
E 

Let me say Dick was at a number of these 9 A. 

meetings. 10 

Let me iturn your attention to paragraph ten 11 Q. 

on page three of F20, your declaration. I see that 12 

paragraph ten indicates you would have started 13 

writing the draft of 7101 no later than October 1988? 14 

15 A. Yes. 

A few moments ago in response to questions 16 Q. 

from Diane you indicated that you must have started 17 

before September of 1988; is that correct? 18 

19 A. Yes. 

What' gave you the confidence that in fact 20 Q • 

it was no later than September rather than October as 21 

reflected in the declaration? 22 

Well, with all the goings on at the office 23 A. 

i.e., the number of trips that I had to in October, 24 
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make, particularly the trip to Madison and the trip 

to Boulder took up a lot of time, I remember being 

involved in drafting the application on this when the 

Warner-Lambert patent issued and we found out about 

it, and also just the general amount of time it would 

take to physically write this case leads me to 

believe that it would have been actually earlier than 

1 

2 

3 
1: 

l! 

4 
i: 
i: 

5 :: 
•i 

I 

8 !| 

September. 9 

Now, of those three aspects of information 10 Q« 
t 

you just described, which of them did you come into ll 

possession of after February 19th, 1993? 12 

After February? 13 A. 

of this year.. 14 Q. 

15 None. A. 

So you had all that information in front of 16 Q • 

you, you were aware of all that information before 17 

February 19th of this year? weren't you? 18 

Yes. 19 A. 

Did you discuss the date on which you must 

have started drafting the application with Diane 

during the interval after your cross-examination by 

20 Q. 

21 

22 

me? 23 

24 No. A. 
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Did you consider anything in responding to Q. 2 

Diane's questions on re-direct that you did not 3 

consider 4 

No. A. 5 

that you did not consider prior to Q. 6 

signing your declaration of February 19, '93? 7 

I'm sorry, what was that question again? 3 A. 

Did you consider anything in responding to 9 Q. 

Diane's questions just a few minutes ago that you did 10 

not consider when signing the declaration that is F20 11 

on February 19, 1993? 12 

No. 13 A. 

Your recollection is clearer now than it 14 Q-

was then? 15 

Yes. 16 A. 

When did you receive notice of the 17 Q. 

issuance of the Warner-Lambert Warner-Lambert 18 

patent? 19 

I don't recall exactly, but it was shortly 20 A. ' 

after the patent issued. 21 

Was it in October? 22 Q. 

No, it would have been shortly afterwards, 23 A. 

possibly within a week or two after publication -- or 24 
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after ve received the Gazette. 2 

In response to a question I asked you this Q. 3 

morning, I believe you testified that you didn't 4 

recall when you received notice of the Warner-Lambert 5 

patent or how that information came to you. 6 

X don't have an exact recollection, no. 7 A. 

You indicated that the receipt of the 

official Gazette would have been important in fixing 

the time on which you learned of the Warner-Lambert 

8 Q. 

9 

10 

patent. Why is that? 11 

Well, the general procedure would be that 12 A. 

after the Gazette was received in the patent office, 13 

it would be circulated among the attorneys and agents 14 

for general knowledge. 15 

How many attorneys and agents were there in 16 Q • 

Sandoz in October of 1988? 17 

Let me think. Let's see, October of '88, 18 A. 

Mel, Tom Doyle, myself, Dick Vila, Bob Awna 19 

(phonetic), Gerry Sharkin, Barry Sullivan, Tom 

McGovern, Walt Jewel, and Jerry Robian (phonetic). 

20 

21 

For the record, Barry Sullivan MS. FURMAN: 22 

is a trademark attorney. 23 

How long would each attorney take to review 24 Q. 
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the official Gazette? 2 

It depended on the attorneys, 

circulation was such that people who tended to be 

quick and pass them on would get them first, and 

people who were not as quick would get them last. 

Where did you fit in the scheme of things? 

I tended to look at it quickly and pass it 

The A. 3 

4 

5 

6 

7 Q • 

A. 8 

along. 9 

How long on average would it take that full 10 Q. 

rotation to complete? 11 

I don't know about the full rotation. I 12 A. 

tended to be at the top of the list of getting 13 

official Gazettes. 14 

Well, how long did it take for an official 

Gazette to get to you from its date of publication? 

Generally within a week or so. 

Of its publication? 

15 Q. 

16 

17 A. 

18 Q. 

Of its publication, I don't 

It would be about a week or so after we 

19 I'm sorry. A. 

20 know. 

received it. 21 

How long would it take you to review the 22 Q. 

entire Gazette? 23 

I 24 I would try to do it in an hour or so. A. 
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ignored -the electrical section. 2 

You don't recall how you first became aware Q-3 

of the Warner-Lambert patent, do you? 4 

It would either be by seeing it in the No. 5 A. 

Gazette or hearing it from Mel, who had seen it in 6 

7 the Gazette. 

So you're certain it was either you or Mel? a Q. 

9 Yes • A. 

Where did Mel fit in the pattern of 10 Q. 

obtaining it from the Gazette? 11 

Since Mel was responsible for informing 12 A. 

Basle of any substantive changes to tX-S. patent law 13 

that would be proposed, he got the Gazettes either 14 

first or very close to it. so he would have been 15 

among the first ones to get it. 

And you knew this when you signed your 

16 

17 Q. 

declaration? 18 

19 Yes. A. 

Do you ever dictate anything for 20 Q. 

transcription? 21 

22 Not often, no. A. 

Anybody you know in the Sandoz office ever 23 Q-

do that between January '88 and March '89? 24 
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Dick tended to dictate things a lot. A. 2 

For the record, his dictation MS. FURMAN: 3 

was to his secretary. 4 

MR. KELBER: You can ask her that. That's 5 

fact testimony. 6 

Oh, were you talking about THE WITNESS: 7 

8 BY MR. KELBER: 

Q. Dictation into a microphone? 9 

Yeah, Dick tended to do that. 10 A. 

Were you forbidden to do that? 11 Q • 

12 No. A. 

That was just personal choice? 13 Q. 

14 Yes. A. 

Do you at the present time feel incompetent 

to tackle the tasks assigned to you at Sandoz in the 

15 Q. 

16 

period January '88 through March '89 in a timely 17 

fashion? 18 

19 A. No. . 

Did you ever feel like there was a risk 20 • Q. 

that you weren't going to get it all done? 21 

At times, yes. 22 A. 

Did you ever tell anybody about that? 23 Q. 

Daily. 2 4 A. 
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Who did you tell? 2 Q. 

I would talk to Dick a lot. 3 A. 

Did you ever tell Dick that there was a 4 Q-

chance that you might not get 7101 done and filed in 5 

time? 6 

In time, meaning 

Whatever you felt was an appropriate time. 

I know that it was taking a long time to do 

7 A. 

8 Q. 

9 A. 

it, and he was aware of that* 10 

But did you tell him it might take you too 11 Q» 

12 1 ong? 

I don't recall ever using those words. 13 A. 

Dick was, to the best of your knowledge. 14 Q. 

satisfied with your progress with regard to that 15 

application? wasn't he? 16 

He was certainly satisfied with my overall 17 A. 

progress of handling things. 18 

Did he ever express any dissatisfaction 19 Q. 

with your progress with respect to 7101? 20 

21 A. No. 

And he was aware that you were responsible 22 Q. 

for 7101? 23 

24 A. Yes. 
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In fact, you talked to him on more than one 2 Q. 

occasion with respect to 7101 while you were 

preparing it? correct? 

I would speak to him in general terms about 

For technical advice I would go to Mel. 

You testified that you had no choice but to 

file a patent application on the basis of the 

disclosure that became 7101? is that correct? 

4 

5 A. 

it. 6 

7 Q. 

8 

9 
\ 

10 A. Yes. 

Did you have the option to determine when 

to file that application? 

11 Q. 

12 

No, it was supposed to be given priority. 

Priority over what? 

That's it. 

13 A. 

14 Q. 

15 When a case was rated A, it A. 

meant it was ready to be filed and you were supposed 16 

to put forth all effort to file them.' 17 

But in fact, there were other things that 18 Q. 

you had to put forth effort with respect to first? 19 

A. Yes. 20 

Even as to your refreshed recollection of 21 Q. 

today between February of 1988 and September of 1988, 

you did not have the opportunity to begin drafting 

22 

23 

the application? is that correct? 24 
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I don't recall when I began drafting the 2 k. 

application. 3 

How much of the application had you drafted 

when you learned of the Warner-Lambert patent? 

I don't recall. 

Q. 4 

5 

6 A. 

Did you focus more attention on the 7 Q. 

application after you learned of the Warner Lambert 8 

patent? 9 

Not any more than I had been I mean, 1 10 A. 

didn't treat it any differently after I found out 11 

than before X found out. 12 

Well, according to the best of your 

recollection, the best of your recollection tells you 

13 Q. 

14 

that you began drafting no later than September of 15 

1988? is that correct? 16 

No, I believe the best of my recollection 17 A. 

is that it would have been earlier than that. 18 

August? 19 Q. 

I would say yes, because I recall that I 20 • 

heard of the Warner-Lambert was working on it when I 21 

patent. 22 

July? 23 Q. 

I don't know exactly. 24 A. 
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So the Warner-Laicibert patent issuance 

really fixes in your mind the knowledge that you were 

working on the application? 

Q. 2 

3 

4 

Yes. A. 5 

That was an important event for you in Q. 6 

connection with the application? is that correct? 7 

Yes. 8 A. 

Do you have any recollection as to whether 9 Q. 

you were working a long time on this application in 10 

terms of drafting before you learned of the 

Warner-Laaibert application? 

11 

12 

X don't have any recollection of that. 13 A. No, 

So the best information that you have is Q. 14 

sometime before the issuance of the Warner-Lambert 15 

application you began working? 16 

Yes. 17 A. 

That's quite a bit before October 1988? 18 Q. 

isn't that correct? 19 

20 Yes. A. 

Would there have been any written records 21 Q. 

of your work of any type prior to October 1988? 22 

X don't think there were any in existence 23 A, 

then. 24 
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No, I mean at the time. 2 Q. 

Certainly my handwritten pages that I was A« 

drafting. 4 

Would anybody at Sandoz have known you were 5 Q. 

working on it at that time? 6 

I'm sure Mel would have been generally 7 A. 

aware that I was working on it. I don't know if he 8 

would recall any specific dates as to what I was 

doing, 

point* 

9 

He was pretty busy with his own stuff at that 10 

11 

Q. How about your secretary? 12 

I doubt if Lorraine would be able to 13 A. 

distinguish between the various chemical cases I was 14 

working on in this area. 15 

So she wouldn't have known if you were 16 Q. 

working on this case or not? 17 

I would say that's probably true. 18 A. 

What happened to the case from January 27, 19 Q. 

1988, until the time you began working on the draft? 20 

From, I'm sorry, January 27th, 1988? 21 A. 

1988 until you began working on the draft. 22 Q. 

Well, at that time Mel had collected some 23 A. 

information on it. I don't know exactly when that 24 
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information went to him, but there was certainly some 

re-cross 1 

2 

sort of information that I got from Mel that had been 3 

from the inventors, some preliminary 4 

What did you do with that information? Q. 5 

I incorporated it into the draft. 

Before you began working on the draft, what 

did you do with that information? 

A. 6 

Q* 7 

8 

I would have kept it until I began working 9 A • 

on the draft. 10 

Do you recall reviewing it in detail? 11 Q. 

12 A. Yes. 

Before working on the draft? 13 Q-

14 Yes. A. 

Do you know when that would have occurred? 15 Q. 

16 A. No. 

You just recall reviewing it? 17 Q. 

18 A. Yes. 

19 What was the nature of your review? Q. 

I was looking at it and trying very hard to 20 A. 

understand it. 21 

22 Now, you said this was a very hard case to Q. 

write? is that correct? 23 

24 A. Yes • 
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How much of the information on the Q. 2 

synthesis did you obtain from the inventor? 3 

I don't recall how much was directly from A. 4 

the inventor or how much was through Mel. 5 

Did you receive a lot of information from 6 Q. 

Mel, as well? 7 

8 A* Yes. 

How much information with regard to the 9 Q. 

synthesis did you input yourself? 10 

Possibly very little. 11 k. 

How about the stereochemistry, the 

discussion of stereochemistry that appears in Exhibit 

S4, which is the application; did that come only from 

you? 

12 Q. 

13 

14 

15 

16 A. I wrote that, but I remember discussing it 

with the inventor. 17 

Did anybody at Sandoz know that prior to 

the assignment of 7101 you had never written a 

pharmaceutical patent application? 

Yes. 

18 Q. 

19 

2 0 

21 A. 

Q. Did Dick Vila know? 22 

23 A. Yes. 

24 Did you feel at the time that you had Q. 
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confidence in your ability to write this particular 2 

case? 3 

Yes. A. 4 

Did you ever discuss that particular aspect 

of your experience with him in connection with 7101? 

Q. 5 

6 

No. A« 7 

The seed cases that you filed in March of Q. 8 

1989, what were the nature of the time bars? 9 

They were one of two, on-sale or A. 10 

in-public-use bars* 11 

And when did Sandoz' patent department 12 Q. 

learn of a need to file these applications? 13 

I'm not sure what the time- date was on A. 14 

that. 15 

Could it have been as early as January 16 Q. 

1988? 17 

No, it would have been later than that. A. 18 

Would it have been later than August of 19 Q. 

1988? 20 

I think it would have been, yes. 

So after you had begun drafting the 

application in question, was it necessary to put 

A • 21 

22 Q. 

23 

to interrupt that drafting in order to attend to the 24 
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seed cases? 2 

I actually 

stopped working on it or whether I was working on it 

contemporaneously. The filing of the seed cases were 

in response to a policy change, and some of the 

discussions on the policy change were at the meeting 

I'm not sure whether X was A. 3 

4 

5 

6 

7 

in Basle in September, so the decision to file on 8 

these would have been after that. 9 

Do you recall how much of the application 

you had written before October — draft application 

you had written before October of'SS? 

I would imagine it would have been 

relatively close to what I had given Lorraine on 

November 3rd, because I really wasn't in the office a 

I was working on other 

10 Q. 

11 

12 

13 A. 

14 

15 

whole lot or working on 

projects for a large part of October. 

Well, you knew when you signed this 

16 

17 

18 Q. 

declaration that is F20; correct? 19 

Yes. 20 A. 

Did you assign originally the date of 21 Q. 

October '88 as the date you had firm recollection of 

writing the first draft of 600-7101 that appears in 

paragraph ten? 

22 

23 

24 

DiAsio Reporting, Inc. (708) 983-0030 

439 

nriMwn ii 11 r. -TTIT" •—fr" • • 339 

s.- • 

W& 

(ii j,;£i 

Sawai Ex 1005 
Page 2932 of 4322



!!|l V':-: 
ii-
111.: • 
m-.-

116 

Giesser - re-cross 1 

I don't recall how that date came about. 2 A. 

Did you receive a draft of the exhibit that 3 Q. 

is F20 and offer any corrections or advice with 4 

respect thereto? 5 

6 A. Yes. 

In the draft that you received, was the 7 Q. 

date of October 1988 there? 8 

I don't think it was. 9 A. 

Was that date inserted in response to a 10 Q. 

suggestion from you? 11 

I said X don't recall exactly the 12 A. 

circumstances, but I remember that was an area that 13 

that there was a change from the original we had 14 

15 one. 

Well, it's not all that long ago compared 16 Q. 

with 1988. If the draft came .to you without that 17 

18 information in it, isn't it reasonable to conclude 

that that information came from you? 19 

I'm sorry. 20 A. 

We're talking about a month-and-a-half from 21 Q. 

February 1993, and it's your testimony that you 22 

remember receiving a draft of this declaration that 

did not have the information in paragraph ten with 

23 

24 
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respect to October 1988? is that correct? 2 

I recall that the original version Yes. A. 3 

I don't recall was worded somewhat differently. 4 

exactly what that wording was. 

Do you recall the effect of that wording? 

I believe October '33 is an earlier 

5 

Q. 6 

A. 7 

deadline than what was originally in the first draft. 

An earlier date of starting? 

8 

9 Q. 

A. 10 Yes. 

Was the date of October 1988 suggested by 11 Q. 

you, then? 12 

I don't recall. 13 A. 

Who else besides you discussed the draft 14 Q. 

and changes thereto? 15 

Well, I discussed them with Diane. 16 A. 

Anybody else? 17 Q. 

I don't know what Not that I'm aware of. A. 18 

Diane discussed. 19 

Do you recall suggesting to Diane that the 

date cited for beginning the draft was too late? 

Q. 20 

21 

22 A. No. 

Somebody changed the date, though; is that 23 Q. 

24 correct? 
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Giesser - re-cross 1 

i 
y.es, that was changed. 

Did you give Diane documents in connection 

with changing the draft of this application? 

I didn't send back a marked up document. 

A. 2 

Q. 3 

4 

5 A. 

6 no. 

I'm sorry, any other documents besides the 7 Q. 

draft declaration itself? 8 

Well, she sent me copies of the other 9 A. 

documents mentioned as exhibits. 10 

Did you send her any documents besides the Q. 11 

documents 12 

Did I send her anything? No. X didn't A. 13 

take any papers connected with this case when I left 14 

Sandoz. 15 

The initial preparation of a declaration Q. 16 

led to a date for beginning the draft of no than 17 

You didn't consult any documents that October 1988. 18 

Diane didn't give you in arriving at the date by 19 

Is it reasonable to conclude that the 20 February. 

February 1988 came out of the discussions you had 21 

with Diane? 22 

A. 23 Yes. 

Isn't it necessary that the identification Q. 24 
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I mean, it was of that date had to come from you? 2 

not so long ago you can't reconstruct that 

discussion? 

3 

4 

I don't recall that discussion that 5 A. 

clearly. 6 

Do you think if Diane knew you had begun as 7 Q. 

strike that. It's late as October 1988 8 

objectionable even from me. 9 

Did you recall when you were 10 

correcting the draft of Exhibit F20 that the 11 

Warner-Lambert patent of interest had issued while 12 

you were drafting the application? 13 

14 A. Yes. 

But it is today your testimony that your 

drafting must have begun at least two months prior to 

the date that's reflected in your declaration? 

15 Q. 

16 

17 

Well, that is no later than October '88. 18 A. 

It's your testimony it had to begin two 19 Q. 

months earlier than the date reflected in the 20 

declaration? 21 

22 A. Yes. 

And you consulted no additional documents 23 Q. 

to arrive at that recollection? 24 
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Giesser 1 re-cross 

A. Correct. 2 

Q. Any of the other dates in here not as 

specifically fixed as they might be in light of your 

recollection of today? 

A. Well, as ve spoke earlier, there was a 

mistake on the filing date in paragraph 11. 

Q. How about anything else? 

3 

4 

5 

6 

7 

8 

Not that I recall. A. 9 

Is there any reason to believe that the Q. 10 

other dates that are recited in here for instance. 11 

the date of December 14, 1988, that appears in 12 

paragraph 15, do you know for a fact that that date 13 

is correct? 14 

I believe that was on a cover letter of an 15 A • 

exhibit, so I would expect that it was correct. 

That was the date of the cover letter? is 

16 

Q. 17 

that correct? • 18 

A. Yes. 19 

Do you know that you sent it on the date Q. 20 

the cover letter was dated? 21 

Well, on or about that date. A. 22 

Could it have been as much as a week later? Q. 23 

I think I don/t think so. I don't recall. A. 24 
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Giesser - re-cross 1 

it was my general practice that if a letter was if 2 

delayed for that length of time, I would change the 3 

date on the letter to more accurately reflect when it 4 

would be sent. 5 

Vou spoke on re-direct with regard to the 

existence of conflicting obligations on your time and 

6 Q. 

7 

services between June '88 and March '89? do you 8 

recall that testimony? 9 

10 Yes. A. 

How did you resolve those conflicting 11 Q. 

. obligations when they occurred? 

I would try and put the biggest fire out 

12 

13 A. 

first. 14 

By "biggest fire," what do you mean? 

The action that had the most pressing date 

15 Q • 

16 A. 

or had the most possible adverse consequences. 17 

Missing that date would have the adverse — 18 Q • 

19 Yes. A. 

The application that is 7101 was filed 

reasonably contemporaneously with the five or six 

seed cases that were filed in response to 102 bars in 

20 Q* 

21 

22 

March; is that correct? 23 

Yes • 24 A. 
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Q. So they had the same date consequence? 

At that point it was ready to be 

2 

Yes. A. 3 

filed• 4 

It took you about three months to go from 5 Q* 

beginning to completion of the draft application; is 6 

that correct? 7 

It appears that way, yes. A* 

Now, that's 9 Q. 

At least for completion of the first draft A. 10 

to filing. 11 

From initiating That's not my question. Q-12 

work on the first draft to completion of the first 13 

draft? 14 

I don't remember .exactly. 15 A. 

It wasn't as long as four months, was it? 16 Q • 

I don't recall. 17 A. 

Forgive me for sounding a bit perturbed, 18 Q. 

but your recollection seems to come and go. 19 

It's quite a while ago. 20 A. 

It was a little bit better just a few 21 Q. 

minutes ago. 22 

I remember I was working on the case when 23 A. 

the Warner-Lambert patent issued. I don't recall how 24 
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Giesser - re-cross 1 

2 long I was working on it. 

Did the issuance of the Warner-Lambert Q. 3 

patent change the size of the fire, in your 

determination, with respect to 7101? 

4 

5 

It certainly caused a lot of concern, 

because we were not expecting to see a Warner-Lambert 

6 A. 

7 

patent issued to the same subject matter we were 8 

not expecting any patent to be issued to the same 

subject matter. As X said, my biggest recollection 

9 

10 

in finding out was thinking how .it was going to 

complicate prosecution of an otherwise straight 

11 

12 

forward case. 13 

And you certainly had a time bar then with 

respect to the filing of the application? 

14 Q. 

15 

A. 16 Yes. 

When you signed the declaration that is 

F20, it was your recollection that you might have 

written the draft of the application that is 7101 in 

about a month's time; is that correct? 

Q. 17 

18 

19 

2 0 

A. 21 NO. 

Well, it says no later than October 1988 

you would have started writing the draft; that's 

correct? 

22 Q. 

23 

24 
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Giesser 1 re-cross 

Yes, that's correct. A. 2 

Q. X apologize. I should have said about two 3 

Is that correct, it would have been two 

-- your recollection on February 19, 

1993, was that it could have been as little as two 

months from the beginning of the drafting to the 

completion of the first draft? is that correct? 

months• 4 

months from the 5 

7 

8 

No. 9 A. 

Well# reading paragraph ten literally, it 10 Q. 

is consistent with the conclusion that you did not 11 

start earlier than October 1988? isn't that correct? 12 

It seems consistent with the fact that 13 A. 

October '88 would have been the latest possible date 14 

I could have started. 15 

And you know that you finished the draft Q. 16 

prior to December 14; isn't that' correct? 

Well, I know that I gave a first 

17 

A. 18 

handwritten version to Lorraine Noveinber 3rd. 19 

isn't it? So that's just about a month? Q. 2 0  

From October 1st to November 3rd is a 21 A. 

but as I've testified before,.! little over a month. 22 

was working on the application before. 23 

I understand that, but my question is, when 24 Q. 
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Giesser 1 re-cross 

you signed this declaration, it was your recollection 

that it could have been as little as a month? isn't 

2 

3 

that correct? 4 

No, when I signed the declaration, I knew A. 5 

that I had remembered working on the application when 6 

the Warner-Lambert patent came in. 7 

Did you know when the Warner-Lambert --8 Q. 

I knew it was vaguely in August. I don't 9 A. 

know the exact date. 10 

It would have been possible to fix 11 Q. 

paragraph ten with more specificity if you had that 12 

information before you? wouldn't it? 13 

It could have been possible to do a lot of 14 A. 

things. 15 

That's not my question. 

I didn't know you asked a question. 

16 Q. 

I 17 A. 

thought you were making a statement. 

It would have been possible to fix the date 

on which you would have started writing a draft of 

case 600-7101 with more specificity given the 

information you recall as of February 19, 1993? 

18 

19 Q. 

20 

21 

22 

wouldn't it? 23 

I don't recall when I started to work 24 A. No, 
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Giesser - re-cross 1 

on 60 0—7101. 2 

But you knew it was in fact earlier than Q. 3 

September? 4 

A. Yes. 5 

And you chose to recite October as the 6 Q. 

latest possible start date? 7 

8 Yes. A. 

9 Q. Any reason for that? 

It seemed the most conservative. 10 A. 

is there still a question in your mind as 11 Q. 

to the possibility? 12 

13 No. A. 

Was there a question in your mind as to the 14 Q. 

possibility? 15 

16 No. A. 

17 What do you mean by "conservative" if you Q. 

18 were certain that it started earlier than September? 

19 fixed date in my mind when I I don't have a A. 

20 started writing it. 

21 But you didn't put a fixed date. You knew Q • 

22 it was before September, you just testified? 

23 That's true. A. 

24 So September 1988 would have been no more Q. 
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Giesser re-cross 

or less conservative than October 1988; would it? 2 

That could be true. A. 3 

Is it true? Q. 4 

5 A. Yes. 

Do you recall speaking to the inventor in 

this case with regard to 7101 between January 4 and 

6 Q. 

7 

March 3, 1989? 8 

9 A. Yes. 

And what was the subject of those 10 Q* 

discussions? 11 

I believe we went over the draft I gave 12 A. 

him. 13 

Did you go over the changes that you had 14 Q. 

received? 15 

16 A. Yes. 

Do you recall when you prepared the final 17 Q. 

dra ft? 18 

19 Not exactly, no. A. 

When you were hired at Sandoz' patent and 20 Q. 

21 trademark department, do you have any reason to know 

I'm sorry, when you were hired at sandoz' patent 2 2  

department, did you inform them of the nature of your 23 

prior experience in the patent field? 24 
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Giesser 1 re-cross 

Yes. A. 2 

Is it a correct conclusion that for those Q. 3 

meetings or trips that Dick Vila requested you to 

attend in the period reflected in your declaration 

that is F2 0 that he requested you to attend those 

having a general idea of your other obligations on 

behalf of Sandoz? 

4 

5 

7 

8 

9 A* Yes. 

Is it correct to conclude that Sandoz or 10 Q-

individuals in the Sandoz patent department made the 11 

decision to complete the drafting of the CIP 

application that bears the docket number 7025-CIP/CIP 

12 

13 

prior to completion of 7101 rather than filing a 14 

continuation? 15 

I'm not sure that the weight of the two 

obligations were necessarily compared, 

was basically decided that a CIP should be filed and 

16 A. 

I think it 17 

18 

should be filed now. I don't think it was --19 

You had the responsibility for both? 20 Q. 

correct? 21 

22 A. Yes. 

23 Do you remember making the decision with Q-

24 respect to that one way or the other? 
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Giesser - re-cross 1 

At that time I was working on both A. 2 

applications. I was working on both the CIP of 7025 3 

and also the draft of 7101. 4 

It's my understanding that of the two, you 

had to do the 7025 first. 

5 Q. 

6 

well, like I said, I was working on them A. 7 

contemporaneously. 8 

You filed 70 25-CIP/Clp prior to October 11, 9 Q. 

1988 ? correct? 10 

11 A. Yes. 

If you had elected to file a continuation 

application or respond to the office action of May 

11, '88 on 7025-CIP, thereby extending the time in 

which to file the CIP application, would you have had 

more time to work on 7101? 

12 Q. 

13 

14 

15 

16 

I'm not sure that was an election that I 17 A. 

could have made at the time. 18 

If somebody at Sandoz had made that 19 Q. 

election, would you then have had more time? 20 

If someone had decided that a continuation 21 A. 

should be filed, then I would have had more. 22 

Do you recall ever being told that the 7101 23 Q-

case had to be on file by March of 1989? 24 
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Giesser - re-cross 1 

Not specifically. 

That was just when you got to it? 

That was when it was completed. 

2 A. 

3 Q. 

4 A. 

And it was completed by you; correct? 5 Q. 

6 A. Yes. 

I have nothing further. 

I have a couple more questions. 

7 MR. KELBER: 

8 MS. FURMAN: 

9 RE-RE-DIRECT EXAMINATION 

10 By Ms. Furman 

Going to case 600-7025, you earlier 

testified that you were writing the double CIP and 

transmitting information to Basle on the foreign text 

at the same time, roughly; is that correct? 

11 Q. 

12 

13 

14 

15 A. Yes. 

In your opinion, would it have been a more 16 Q. 

economical use of your time for you to postpone 17 

filing the double CIP until sometime in the future? 18 

Well, since I was working on the case with 19 A. 

Basle, it probably would not have been. 

Did you need any information in filing the 

double CIP beyond that which you provided to Basle 

for the foreign text? 

20 

21 Q. 

22 

23 

Are you asking whether I consulted the 24 A. 
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inventors on this case? 2 

No, I'm asking whether the information that Q. 3 

you got for foreign purposes was sufficient also for 4 

In other words, was drafting the the double CIP. 5 

double CIP very similar to preparing the draft of the 

foreign text? 

6 

7 

•MR. KELBER: Objection. I don't think she 8 

prepared the draft of the foreign. 9 

10 BY MS. FURMAN: 

Was the content of the double CIP similar 11 Q. 

12 to the content of the foreign text? 

As far as I recall, it was similar. 13 A. 

It's my understanding that Basle imposed a 14 Q. 

deadline of October of '88 to file the foreign text? 15 

is that true? 16 

As much as I can recommend 17 A. excuse me, as 

much as I can recollect, yes. 18 

So you had no choice but to gather 19 Q. 

information, at least for preparing the foreign text, 20 

prior to October of 1988? 21 

22 A. Yes. 

Are there structures in the involved patent 23 Q. 

application? 24 
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Giesser - re-re-direct 1 

2 Yes. A* 

How did you dictate structures? 3 Q. 

I would convey them by drawing them on the 4 A. 

I didn't piece of paper that I gave to Lorraine. 5 

dictate this case. 6 

In fact, in a case such as this containing 7 Q-

structures, would there be an advantage to writing 8 

out the case as opposed to dictating it? 9 

MR. KELBER: Objection. The witness has 10 

already testified that she doesn't have much 11 

experience dictating cases. So how would she know? 12 

MS. FURMAN: She can speculate. 13 

Object strongly to any MR. KELBER: 14 

speculation, and the fact that you're inviting her to 15 

speculate !• think is truly objectionable. 16 

• BY MS FURMAN: 17 

Does the phrase "no later than October Q. 18 

1988" include September of 1988? 19 

A. Yes. 20 

Does it include August 1988? Q. 21 

A. Yes. 22 

Was it your intention between January 27th Q. 23 

of 1988 and March 3rd of 1989 to file a patent 24 
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Giesser - re-re-direct 

application on 299/84? 2 

MR. KELBER: Asked and answered and far 3 

beyond the scope* 4 

If it's asked and answered— MS. FTJRMAN: 5 

Yes. 6 A. 

What was the response? 7 Q* 

Yes a A* 

Re-Re-Cross Examination 9 

By Mr. Kelber 10 

What did you do to get the information for Q. 11 

Basle's request? 12 

I would have spoken with either or both Mel 13 A. 

or the inventors of 7025-CIP/CIP. 14 

Did you actually do those things? 15. Q. 

Yes. 16 A. 

So you spoke with Mel. Couldn't Mel. have 17 Q. 

sent that information on to Basle himself? 18 

Well, it was my responsibility. It was not A. 19 

Mel's case. 20 

So you got some information from Mel, and Q • 21 

you got some information from at least Dr. Kathawala; 22 

is that correct? 23 

A. Yes. 24 
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What did you do with that information? 2 Q-

A* I wrote a draft of 7025-CIP/CIP, 3 

I'm sorry, with respect to communication 4 Q. 

with Basle, what did you do? 5 

I had communications in Basle, both on the 6 A* 

phone and while I was over in Basle in September of 7 

'88. 8 

When you were in Basle for four days in 9 Q. 

September of '88? 10 

11 A. Yes, I was there on — well, on the 

weekdays it was Monday, Tuesday, Wednesday, and X 

came home on a Thursday. 

12 

13 

Q. So three days. So the communication was 14 

over some part of those three days; is that correct? 15 

16 A. Yes. 

How long did it take you to gather that 17 Q. 

information? 18 

I don't recall exactly. 19 A. 

As much as a day? 20 Q. 

I'm sorry, to gather all the information 21 A. 

needed to provide for the 22 

To answer Basle's inquiry. 23 Q. 

24 I'm sure it would have been longer than A. 
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Giesser - re-re-cross X 

that•. 2 

Well, you talked to Mel, you said, and you Q. 

Kathawala. . What else did you do? talked to Mr. 4 

That would have been it. 5 A. 

I'm talking total time comaitaent in number 6 Q. 

How many hours did it take to talk to Mel of hours. 7 

and Dr. Kathawala? 8 

9 As I recall, 7025-CIP/CIP was a rather A. 

extensive CIP; it was not a simple CIP, so there 10 

would have been a lot of information. 11 

I'm not referring to the CIP/CIP. 12 Q • You told 

13 me you needed to transmit some information to Basle 

with regard to additional information with regard to 14 

7025/CIP; is that correct? 15 

That was for them to write what would be 16 A. 

the foreign counterpart of 7025-CIP/CIP. 17 

And it was your testimony that you did not 

write the foreign counterpart? 

18 Q. 

19 

A. I did not write the foreign counterpart. 20 

21 So you collected the information and Q. 

communicated it to Basle? 22 

23 A. Usually the way that would work would Yes. 

be I would send a draft of my U.S. application, and 24 
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Giesser 1 re-re-cr'oss 

they would modify it for the European formats. 2 

In fact, that's not the way it worked on Q. 3 

this case; is it? 4 

No, this one, as I recall, was more 5 A. 

contemporaneous writing of the applications by Basle 6 

and myself. 7 

And your discussions in Basle with regard 

to the information, that involved revising written 

8 Q. 

9 

documents? 10 

I didn't do any revising of written A. 11 

12 documents over there, no. 

Did you write any documents over there? 13 Q. 

14 Not that I recall. A. 

Your communication was purely oral there? 15 Q. 

16 A. Yes. 

Did you write documents for Basle prior to 17 Q. 

going over there? 18 

I imagine there was. 19 I don't recall. A. 

You imagine there were. What type of 20 Q. 

documents would those have been? 21 

Possibly transmitting technical 22 A. 

information. 23 

24 Would you prepare that technical Q-
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Giesser - re-re-cross 1 

information yourself? 

I would compile it. 

2 

For instance, diagrams A. 3 

of pathways, chemical pathways or such. 4 

Who would provide those pathway diagrams? 5 Q. 

The inventor. 6 A. 

So your involvement in written 7 Q. 

communication was the assembly of information 8 

received? is that correct? 9 

A. 10 Yes • 

And with regard to the non-convention case, Q • 11 

you had some oral communication? is that correct? 12 

A. Yes. 13 

Did you ever have another application at 14 Q' 

Sandoz that took more than a year from the date it 15 

was assigned as an A case to filing? 16 

I don't recall. 17 A. I would expect not. 

Q. You would expect not? 18 

A. Yes • 19 

You do recall more than one case where it Q. 20 

took less than that amount of time? 21 

22 A. Yes. 

MR. KELBER: That's it. 23 

I have two more questions. MS. FURMANJ 24 
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Re-Re-Re-Direct Examination 2 

3 By Ms. Furman 

You indicated that 600-7025 CIP/CIP 4 Q. 

involved extensive work. 5 The word extensive I 

believe is what you used? 6 

7 A. Yes. 

8 Why do you use that word to describe it? Q. 

9 A. Well, the amount of material that was 

added, as I recall, was a lot. 10 It wasn't just one 

extra example or something which you might put into a 11 

12 The amount of work involved was the equivalent 

to writing a new case, in my estimation. 

Would that be the same material that you 

needed to provide to Basle for the foreign text? 

It would have involved the same material. 

CIP. 

13 

14 Q. 

15 

16 A. 

17 yes. 

18 Do you recollect whether there was any Q. 

commercial significance to the compounds covered by 19 

20 case 600—7025? 

21 Objection, way beyond the MR. KELBER: 

22 scope of what are we, re-re-cross? Never even 

been raised in direct, let alone 23 

24 BY MS. FURMAN: 
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Giesser - re-re-re-direct 1 

Were there any other reasons for filing 

7025-CIP/CIP as quickly as possible? 

The subject matter was considered 

Q. 2 

3 

A. 4 

important• 5 

MS. FURMAN; That's it. I have no more 6 

questions. 7 

X couldn't improve on that 

I appreciate your tolerance and your 

8 MR. KELBER: 

9 answer myself. 

attention. 10 

Are you going to taKe care of filing 11 

the original? 12 

13 MS. FURMAN: Yes. 

It continues to be your MR. KELBER: 14 

preference that we identify our objections to the 15 

declarations in writing? 16 

To the declarations, or the 17 MS . FURMAN: 

exhibits? 18 

MR. KELBER: Yes, to both, other than 19 

Joanne's or the other ones that were subject to 20 

Last time I tried to object to a declaration cross? 21 

of yours during the deposition, and you said, quote, 22 

"we prefer the objections be made in writing." 23 Is 

that still your desire? 24 
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Giesser - re-re-re-direct 1 

My request stands as indicated. MS. FURMAN: 2 

MR. KELBER: Okay. As far as I'm 3 

concerned, that's the end of the record. 4 

(Whereupon the deposition 5 

was concluded.) 6 

7 

8 

9 

10 

1.1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 
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Giesser - re-re-re-dircct 1 

2 

ERRATA SHEET 

4 I have read the foregoing transcript of my 

deposition taken on / ? , , and 

It ,is a true and correct transcript of my deposition 

given on the day and date aforesaid. 

5 

6 

7 

6 [or] 

9 X wish to ittake the following changes to my 

deposition: 

Page change 

change 

10 

11 

12 Page 

13 Page ange 

14 Page Change 

15 Change X 

Page Change 

Page Change 

Page Change 

Subscribed and sworn to befor 

Page 

.16 

17 

18 

e 19 

' ̂ - D • 15 9 3-day of 20 

21 

~L-— 22 •h —>« >•» c J 

/v> 
ZZ^L' . " 

Notary Public 

My coaaaissioti expires? 4/9/97 

23 A/-
| t.CSe^n 

- - .-v 

24 
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Ham® of case: 
Daposition of? 
Date taken: 
Page 1/1 

ffattanasin v» Fujikawa et al« 
Joanne K. Gieseer 
April 9, 1993 

CHaHGg REASON PAGE? LIKE 

The following changes are all of a typographical nature, and 
primarily are concerned vith spelling'or punctuation: 

initial capitalize "patent office". 
Initial capitalize "patent and trademark department11. 
Change "Fhanaa" to "Pharmaceutical". 
Initial capitalize "crop protection"* 
After •Minvolvedinsert Mnn. 
initial capitalize ,rcrop protection" • 
Initial capitalize "patent and trademark departmentn. 
Initial capitalize "patent and trademark department*. 
Change "102-8" to "102(b)11. 
Initial capitalize "patent". 
Initial capitaliee "officen» 
Initial capitalize "patent and trademark department". 
Initial capitalize "patent and trademark department *. 
initial capitalize 11 judged' dinner". 
Change "Angstrom11 to "Engetrom". 
Change "lOS-B" to "102(b) 
Initial capitalize "patent and trademark department"* 
Change '"Weinfeld" to "Weinfeldt" • 
Change "Veinfeld" to ''Weinfeldt". 
Initial capitalize "patent department". 
Change "straight forward" to "straightforward'1. 
Delete the apostrophe following "Sandoz". 
Initial capitalize "crop protection". 
Change *do" to "to". 
Initial capitalize *judges' dinner"• 
Change "102-8" to "102(b)«. 
Change "partner" to "party". 
Change "cancelation" to "cancellation". 
Change "Awna" to "Honor" and delete "(phonetic)". 
Change "Sullivan11 to "Solomon" • 
Change "Jerry Robian (phonetic)" to "joe Borovian". 
Change "Sullivan" to "Solomon". 

15 7 
19-20 7 
16 10 
22 11 
24 11 

13 8-9 
20 16 
20 23-24 
93 J 

24 35 
2 36 
16-17 38 
24 35 

40 12 
45 12 
52 4 
52 16 

2 56 
56 20 

23 "0 

12 J2 
23 65 

65 24 
72 2 
72 31. 
73 6 
97 22 
92 15 
103 19-20 
103 20 
103 21 
103 22 

J 
H. GIfiSSBR, ESQ. 

SUBSCKIBBD AND SWORN TO BEFORE US 

This .TfK day of Mly ,  1993 
My commissiotL expires: 4/9/97 

.• Vw 

" v '  

C U) j 
A Notary Public » V' 
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1 

STATE OF ILLINOIS ) 2 

) SS. 3 

COUNTY OF K A N E ) 4 

I, Paula M. Quetsch, C.S.R. No. 084*003733, 5 

a Notary Public in and for the County of Kane, State 6 

of Illinois, do hereby certify that JOANNE M. 7 

GIESSER, ESQ., was duly sworn by ne to testify the 

truth? that the above deposition. Pages 1 through 14 0 

was recorded stenographically be me and reduced to 

typewriting -under my personal direction; and that the 

8 

9 

10 

11 

foregoing is a true and correct transcript of the 12 

testimony given by the said witness at the time and 13 

place previously specified. 14 

I further certify that I an not counsel for 15 

nor in any way related to any of the parties to this 16 

suit, nor am I in any way interested in the outcome 17 

18 thereof. 

IN WITNESS WHEREOF I have hereunto set my 19 

hand and affixed by notarial seal this 14th day of 20 

April, 1993. 21 

OFFICIAL SEAL » 
STATC OF HUNCHS § 

PAULA QUETSCH | 
||Tirrirl 

My Commission Expires: 

22 

Notai^f Public 
September 23 r 1996 

23 

24 
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Case No. 600-7101/CONT/INT.(6) 
Patent 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

WATTANASIN 

Interference Nos. 102,648, 102,975 

Examiner-in-Chief: M. Sofocleous 

v. 

FUJIKAWA et al. 

DECLARATION OF LORRAINE M. CHESLEY PURSUANT TO 37 CFR §1-672 

If Lorraine M. Chesley, do hereby declare as follows: 

All of the below-indicated activities took place in the 1. 
United States. 

2 .  I have been employed as a secretary in the Patent and 

Trademark Department of Sandoz Corporation since August 6, 1984 to 

the My current position is Senior Administrative present. 

Secretary. 

2 .  I was Mrs. Joanne Giesser's secretary from 1987 to 1991. 

Exhibit U-l hereto comprises a true copy of a computer 

disc label which is written in my handwriting, indicating that 

I started typing Case No. 600-7101 on November 3, 1988 and that 

the case was mailed to the Patent and Trademark Office on March 3» 

3. 

1989. 

The undersigned declares further that all statements made 

herein of my own knowledge are true and that all statements made 

on information and belief are believed to be true; and further 

that these statements were made with the knowledge that willful 

false statements and the like so made are punishable by fine or 

imprisonment, or both, under Section 1001 of Title 18 of the 
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Chesley 
Declaration 
page - 2 

United States Code and that such willful false statements may 

jeopardize the validity of this application or any patent issuing 

thereon. 

I hereby subscribe my name to the foregoing DECLARATION this 

/? ̂dav of February, 1993. 

LORRAINE M. CHESLEY ° 
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In the United States Patent and Trademark Office 

Before the Board of Patent Appeals and Interferences 

WATTANASIN v. FUJIKAWA et al. 

Interference No. 102,975 

FY! 

wattanasin consolidated record 

volume v RECEIVED IN 
BOX INTERFERENCE 

[PAGES 470 - 562] 

Diane E. Furman 
Sandoz Corporation 
Patent and Trademark Department 
Building 418 
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HMG-CoA Reductase Inhibitors: An Exciting 
Development in the Treatment of 

Hyperlipoproteinemia 

F. G. Kathawala 
Preclinical Research .Deparimeni, Sandoz Research Institute, Route 10, East Hanover, New Jersey 07936 

1. Introduction 
n. Design Aspect for HMG-CoA Reductase Inhibitors at Sandoz Research Institute 

Leading to Fluvastatin (XU 62-320) 
HI. General Chemistiy Approach 

A. Synthesis of Synthon 1 and 2/ Fig. 6 (Scheme 1 and Scheme 2) : 
B. Choice of R and Synthesis of Intermediates 3, Fig. 6, and 4, Fig. 7 
C Synthesis of Indole Intermediates 
D. Synthesis of Indene Intermediates 
E. Synthesis of Naphthalene Intermediates 
F. Synthesis of Imidazole Intermediates 
G. Synthesis of Fyrazole Derivatives 
H. Synthesis of HMG-CoA Reductase Inhibitors 

IV. Biological Results and Discussion 
A. Results in m vitro HMG-CoA Reductase Microsomal Assay and in in vivo 

Cholesterol Biosynthesis Assay 
B. SAR of Fluvastatin (XU 62-320) Analog 
C. SAR of Indene Derivatives 
D. SAR of Naphthalene Derivatives 
E. SAR of Pyrazole Derivatives 
F. SAR of Imidazole Derivatives 

V. Effects of Fluvastatin (XU 62-320) on Plasma Lipoprotein Levels 
VI. Todcological, Drug Metabolism and Pharmacokinetic Studies of Fluvastatin 

(XU 62-320) .* 
VII. Human Studies with Fluvastatin (XU 62-320) 

VIII. Overview of Published literature on HMG-CoA Reductase Inhibitors 
IX. Conclusion .•••••. 
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I. INTRODUCTION 

Coronary heart disease (CHD) continues to be one of the major health 
problems in all the developed countries of the world. A considerable body 
of clinical and epidemiological data has emerged over the years linking ele
vated blood levels of total cholesterol, Low Density Lipoprotein Cholesterol 
(LDL-C), and Very Low Density UpOprotein Cholesterol (VLDL-C) as im
portant risk factors for the development of coronary heart disease.1 

For the treatment of elevated LDL-C and VLDL-C, a judicious diet, low in 
cholesterol and fat with saturated fatty acids replaced by polyunsaturated 
fatty adds, is the recommended choice. However, for patients nonresponsive 

Medidnal Research Reviews, Vol. 11, No. 2,121-146 (1991) 
© 1991 John Wiley & Sons, Inc. CCC 0198-6325/91/020121-26$04.00 
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to dietary intervention, the development of effective and safe therapeutic 
agents for the treatment of hyperlipoproteinemia remains an important need, 
"liois need has gained considerable support as a result of two important events: 
(1) the results of the lipid Research Clinic's Coronary Primary Prevention 
Trial (LRC-CPPT), a multicenter, randomized, double-blind study involving 
3806 asymptomatic middle-aged men in the United States with type n hy
perlipoproteinemia, that demonstrated that a statistically significant reduction 
Of 19% in the rate of fatal plus nonfatal coronary heart disease was associated 
with a 9% decrease in blood cholesterol levels,2 and (2) the recommendation 
to treat individuals with blood cholesterol above the 75th percentile, which 
emerged from the consensus panel of the December, 1984 NIH Consensus 
Development Conference on the lowering of blood cholesterol to prevent 
coronary heart disease.3 

In recent years, to achieve this goal of finding effective and safe therapeutic 
agents to lower LDL-cholesterol, great interest has focused on potent inhib
itors of the enzyme p-Hydroxy-p-Methyl-Glutaryl-CoA reductase (HMG-CoA 
reductase, EC 1.1.1.34), which controls a key step in the endogenous synthesis 
of cholesterol. Several studies, both in animals and humans, have been re
ported with HMG-CoA reductase inhibitors: compactin (Mevastatin), CS-514 
(Pravastatin, Mevalotin®, Pravachol®), mevinolin (Lovastatin, Mevacor®) and 
Synvinoim (Simvastatin, Zocor®)/ which are structurally very closely related 
to one another. In order to assess fully the potential of HMG-CoA reductase 
inhibitors as an effective therapeutic intervention for the treatment of hyper
lipoproteinemia, it is thus desirable to study in humans a variety of these 
inhibitors derived from different structural prototypes which can be distin
guished in their overall biological profile from one another. This conceptual 
framework formed the basis for initiating efforts at the Sandoz Research In
stitute to develop and study a variety of HMG-CoA reductase inhibitors with 
chemical structures different in several respects from compactin, pravastatin 
(a hydroxy analog of compactin), lovastatin (a methyl analog of compactin), 
and simvastatin (a dimethyl analog of compactin), and has led to fluvastatin 
(XU 62-320), the first totally synthetic HMG-CoA reductase inhibitor currently 
in Phase III human clinical trials (Fig. 1). 

II. DESIGN ASPECT FOR HMG-CoA REDUCTASE INHIBITORS AT 
SANDOZ RESEARCH INSTITUTE LEADING TO FLUVASTATIN 

(XU 62-320) 

Investigations by Akira Endo with compactin4 have to be largely credited 
for the resurgence of the research on cholesterol biosynthesis and the renewed 
interest in HMG-CoA reductase inhibitors, a field now almost three decades 

F. G. Kathawala obtained his M.Sc. from the University of Bombay, India, and his Ph.D. 
in 1961 from Technische Hochschule Braunschweig, West Germany (Prof. H. H. Inhoffen), in 
Synthetic Organic Chemistry. After a few years of postdoctoral work at Harvard (Prof. R. B. 
Woodward), Wisconsin (Prof. H. Muxfeldt), and Gdttingen (Prof. F, Cramer), he joined Sandoz 
in East Hanover, New Jersey, as a Senior Scientist, in 1969. Currently, he is the Director of 
Medicinal Chemistry in the area of Lipoprotein Metabolism/Atherosclerosis. His research in
terests in Medicinal Chemistry are focused towards the discovery of agents affecting lipoprotein 
metabolism]a therosclerosis. 
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'^*s/VS^O 

k^0 Ks0 k^0 
9 HH -  9  in  9 n i  

-V?" ^o,, ô S. 
H H 

• Mevastatin (Compactin) Lovastatin ( Mevinolin ) Simvasiatin (Synvinolin ) 

F HO,^ 

n  H  !  

COONa 
OH v\ 1) 

OH OH o V?- O" N 
Na+ 

H OH 
Pravastatin (Eptastatin) !:luva.statin (XU 62-320) 

I 
Figure 1 i 

1 
old. While all intensive studies hitherto conducted have been with dosely 
related metabolites, such as compactin, mevinolin, and CS-514 (pravastatin), 
derived from fungal broths, efforts at the Sandoz Research Institute towards 
the development of new HMG-CoA reductase inhibitors have been based on 
synthesis, guided by the following assumptions: 

(a) There are two regions at the active site of the enzyme: one with high 
specific recognition of a 5-carbon unit (C-l to C-5 as shown below) of the (3-
OH-p-Methyl-Glutaryl portion, and the other of CoA moiety present in HMG-
CoA • (Fig. 2). 

1 

4 2 
1 CoAS^ 5 3 1 .OH 

0 

HMG-CoA 

Figuze 2 

(b) Compactin (R = H, Fig. 3), a known inhibitor of the enzyme, may be 
regarded as a transition state analog, when in the open dihydroxy add form. i 

i 
2 6 4 0 

! H H OH H OH o 
O 
f H 

C% 
A B 

R**" 

Compactin (R s  H )  

Figure 3 
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The 5-carbon unit of the side chain present in compactm (Fig. 3) probably 
occupies the same region as the 5-carbon unit in HMG-CoA (Fig. 2); the bicyclic 
A-B-ring system, with its substituents in compactin (Fig. 3), possibly sits in the 
same region or very dose to the same region the CoA portion of the substrate 
HMG-CoA occupies at the active site of the enzyme. However, it is difficult to 
see any similarity in structure between the bicyclic-ring system of compactin 
and CoA, when one examines the structure of CoA shown in Fig. 4. 

/ 0 0 HO ,NH2 
(I o. 

\ P HN HN P 
•o'lVlN) N HS Nat  

0 OH 0 OH OH 
Coenzyme A 

^*0 HO 
OH 

Figure 4 

In light of (a) and (b) above, one hoped that it might possible to prepare 
interesting synthetic inhibitors of HMG-CoA reductase with a very general 
structure as shown in Fig. 5, with the 5-carbon unit (C-l to C-5) preferably 
possessing the absolute configurations of C-3-0H and C-5-0H as present in 
compactin. 

Choice of R and Ri in Fig. 5 has depended on: 

™ Ri  O 

OH 

Rl = H,CH3 , 

Figure 5 

(a) Consideration of the elements of structure of CoA. 
(b) Considerations of the overall shape and assumptions of the importance 

of substituents on Ring A-B of compactin (Fig. 3), first with molecular models 
and later with computer modelling. 

(c) Exploiting the knowledge gained in structure activity relationships with 
our own Sandoz Research Institute compounds or being reported in literature 
by outside investigators. 

Efforts with the above considerations in mind have led to the development 
of a variety of novel HMG-CoA reductase inhibitors. Synthesis and Structure 
Activity Relationships (SAR) of some of these novel inhibitors are discussed 
below with emphasis on the Phase m candidate, fluvastatin (XU 62-320)*. 
[R*/S*-(E)H±)-Sodium-3,5-dihydroxy-7-[3-(4r-fluorophenyl)-l-(l-methyl-
ethyl-lH-indol-2-yl]-hept-6-enoate (Fig-1), a mevalonic add analog more po
tent than compactin and lovastatin. 

III. GENERAL CHEMISTRY APPROACH 

Guided by the conviction that the C-3, C-5 dihydroxy add fragment was 
the key pharmacophore necessary for the inhibition of HMG-CoA reductase. 
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our synthetic approach towards the synthesis of compounds of generic struc
ture (Fig. 5) involved: 

(a) A convergent synthesis coupling chiral Synthon 1 or racemic or chiral 
(3R, 5S) C-3, C-5-dihydroxy ester Synthon 2 with a variety of aiyl or alkyl 
fragments 3 (Fig. 6), or 

(b) A linear synthesis of the C-3, C-5 dihydroxy acid derivatives wherein 
the aldehyde 4 is reacted with acetoacetate 5 (Fig. 7) to provide a hydroxyketo 
ester intermediate, which, with subsequent steps, gives the desired final 
products of Fig. 5. 

OR 

OR, ORp 

R X 

X= P'CPh^Z' 

Y= PO(OR3)2 

OR2 

L V o OCH3 
H 

1 3 
R 2  SRJ S A l k y l s C I ,  I 5 r  Rj = SKt'BuJPhj 

Figure 6 

0 0 

H 
5 

Figure 7 

A. Synthesis of Synthon 1 and 2, Fig. 6 (Scheme 1 and Scheme 2) 

. Synthon 1 has been synthesized starting from D-glucose via the key lithium 
aluminum hydride reductive opening of the epoxide as depicted in Scheme 

' I.5 The desired axial alcohol could be separated from the equatorial isomer 
by preparation of the silyl derivatives. The protected axial alcohol on PCC 
oxidation gave the desired lactol aldehyde. 1 

X)CPh3 ,OCPh3 
O 

-OCPhs 
0 zsy HO LAH 

J OCH3 b OCH3 HO OCH3 THF RSiCl 
Imidazole 

OCPh3 OH -OCPhj 
0 0 Na /NH3 Or + RO 

* CF3COOH / 1 
CHiCfi R0 

OCH3 0CH3 RO 0CH3 

I2/Ph3p/ 

Imidazole 
CHO I PCC 

M6 4̂° 
RO OCH3 OR OCH3 

SCHEME 1 R = SI(t-Bu)Ph: 
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1.McOH/AcCl 

2.DBM$'N«BH4 
OCH3 OH HO Ph3CO'^V 

OH 0 
-rTY^tC 
0  O H 0  3.PhjCCl 

t  . B u t j r l a e t t a t c  

LDA 
l.EtjB/NaBHjj O 

^-Ot-Bu 2 

OR OR 0 

RsSi(t-Bu)Phj 

Ot-Bu PhsCO^Y^^l" 
O H 0  0  

.TBDPSQ 
IMIDAZOLE 

3 . TFA / Hj O / CHjCIj 

4 .PCC/CHjCIJ 

SCHEME 2 

OH OR OH 

TBDPSCl/DMK Hj/Ra.Vi 

IMIDAZOLE 
OH E,0H OH . RO HO OH HO 

IPCC 
|CH2' 

OR 

OR OR 
0 

MCPBA 1.TKA/NteOH 

2.PCaCH2Cl2 R0 
0 COOCH3 

NaHC03 

CH2C12 
CHO RO RO 

SCHEMES (RsTBDPS) 

Synthesis of chiral Synthon 2 has been accomplished starting from S-malic 
add in excellent yields via an eight-step reaction as illustrated in Scheme 2.6 

On the other hand, an efficient route was developed for the preparation 
of racemic Synthon 2 starting from 1,3,5-trihydydroxy benzene through a 
five-step reaction sequence shown in Scheme 3.7 

B. Choice of R and Synthesis of Intermediates 3, Fig. 6, and 4, Fig. 7 

Our initial efforts at the. synthesis, and the biological results of C-3, C-5-
dihydroxy add derivatives (Fig. 5) wherein choice of R was based on elements 
of substructures of coenzyme A (Fig. 4) or the decalin ring structure of com-
pactin (Fig. 3) were not promising.8 This led us to question the importance 
and the necessity of the complex stereochemistry and the substituents present 
in the decalin ring of compactin and turn our attention towards the prepa
ration of C-3, C-5-dihydroxy add derivatives (Fig. 5) wherein R was a naph
thalene ring. During these ongoing efforts, we were being encouraged and 
helped by two important publications9 describing mevalonolactone deriva
tives of the general structure 6 and 7 as inhibitors of HMG-CoA reductase 
(Fig. 8). 

Further exploration of R in Fig. 5 led to the first interesting indolyl derivative 
(Fig. 9) comparable to compactin in its inhibitory activity against HMG-CoA 
reductase.10(a) 

An extensive and rapid analog program allowed the choice of XU 62-320 
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.Rs HO HO 0 0 v^c H Y = O O *4 H >' Y 
H" Rl Rs 

R Y = 

R4 6 7 

Figure 8 

F 

Jj 
OH OH 0 

V 
0* 

N Na-i-

CH 

Figure 9 

R ?' RU X - 2  

-T a/b^R 

Ri R2 ^ 

Either one or two of ihe 
atoms a^.c,« Heteroatom 

R3 
R4-k 

x — z R y  
R, ""R 

x= CH«CH, (Ci-b) m 

OH OH o 

AAJl" 
Figure 10 

(Fig. 1) as a candidate for extensive biological testing. Currently, fluvastatin 
(XU 62-320) is in clinical Phase III trials. 

With the discovery of XU 62-320, the stage was set for a large number of 
variations of R in Fig. 5. Extensive work at the Sandoz Research Institute has 

• led to many novel HMG-CoA reductase inhibitors, some of which are dis
cussed in this paper as shown in Fig. 10/10 and Figs. 12-14.21*"23 

Synthesis of the many interesting fragments 3 (Fig. 6) and 4 (Fig. 7) needed 
for synthesis of final HMG-CoA-R inhibitors are described in Schemes 4-12 
below.10 Since the appearance of Merck & Co., Inc. and Sandoz patents and 
publications,5'9'10(a) extensive efforts have followed in many laboratories 
worldwide with semi-synthetic and totally synthetic HMG-CoA reductase 
inhibitors, A brief overview of these reported activities is presented in Section 
VIH. It is no wonder that in such a feverish pursuit of finding patentable 
HMG-CoA reductase inhibitors, review of patent and published literature 
presents overlapping activities in the laboratories of competing pharmaceut
ical research companies. 

) 

476 

silflgfist * P.: 

viTiK •? A 

Sawai Ex 1005 
Page 2970 of 4322



I&  T^mSm 
I'i1 

w 

J 

*•2 
KATHAWALA 128 

'H % 
!i 

EtOH "v N 0. // *r 
NH A t N 0 R2 

^2 
CHO •A 

ZnClj 
1. MC2N' ' *3. R3^=-

POCI3 A /. \\ /> «• 
R j / ^  R,^= 

2. NaOH  ̂ Jl *L //"-CHO X t \ 
N' N' 
^2 R2 

SCHEME 4 

R* R3f̂  
Rf R ^  V v  POCI3 s\ / T v  

N N Clio 
DMF I 

R2 
I R2 

R* 

NaBHj 

R3t̂  3T/. I.SOOj 
-• R t j x  1 + 2.PPh3 /CCI4 

:H2PPh3 N ^'CH20H N 
I \ cr R2 *2 SCHEMES 

C. Synthesis of Indole Intermediates 

Scheme 4 describes the preparation of a^-unsaturated aldehydes readily 
obtained from a variety of 3-phenyl substituted indoles using dimethylamino-
acrolein and phosphorous oxychloride, while the triphenyl phosphonium 
salts of indolyl derivatives are prepared via the 2-fonnyl and 2-hydroxymethyl 
indoles using standard procedures (Scheme 5).10<a) 

D. Synthesis of Indene Intermediates 

A variety of indenyl-a, p-unsaturated aldehydes and phosphonates have 
been synthesized via a six-step reaction sequence as depicted in Schemes 6 
and 7.-The synthesis of these derivatives involves the preparation of the 
desired indenes from the respective indanones followed by either formylation 
at C-2 and subsequent alkylations at C-l or vice versa, and then processing 
the formyl group through standard reaction sequences to the desired inter
mediates.1000 

! 

E. Synthesis of Naphthalene Intermediates 

For the preparation of naphthalene derivatives, a novel photochemical route31 

was exploited to give the key hydroxy aldehyde, which on dehydration pro
vides the ene aldehyde. Dehydrogenation of the ene aldehyde and chain 
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R2 
1. RjMgX , HOAc V' 

^ R3 H % 
2 - PhX (Me )CHO 

POCI3 
o 

1. Ph 3 PsCHC02Me 

2. NaH , R^r 

^2 
% 1 .DIBAL 

I *3 •4 
*3 

'% COjMe :HO 2.Mn02 X 
R1 *1 R1 R1 

SCHEME 6 

r2 
RJ NaH *3 I I 

> X I R3 
R1 R 1 RjBr 

Ph N(Me)CHO 

v P0Cl3 

r2 r 2  1 NaBH4 

2 SOCIj 
0 Y R3 I 1 1  "> 

I R3 P (OMe >2 "% CHO 
"% Rj Ri 3 P(OMe)3 

R1 R1 

SCHEME 7 

•v I 
CHO 

0 

hv « c6H6 ,r  •1 ' H 0 > .0 J 
88 % by G.C. 

C6H5CH3 

\' Reflux 
Florisi! 

1. DDQ»Toluene 

2. n-Bu3SnCH=CHOEt 

n -BuU, THF, -60° 

I 
O 0 

H H 
3.p-Ts0H,THF,H20 

16 hrs, r. t. 
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extension of the formyl group then leads to the desired a,j3-uiisatuxated 
aldehydes10(c) (Scheme 8). 

F. Synthesis of Imidazole Intermediates 

Highly substituted imidazole derivatives with the desired functional group 
at the desired C- or hetero- atom are not well described in the literature. 
Synthesis of the required imidazole intermediates was best accomplished 
starting from the respective glycine derivatives as shown in Scheme 9. The 
key step in the synthetic pathway involves oxidation of the methyl group 
with potassium persulfate to give the 5-formyl imidazole derivatives, which 
through standard reaction sequences give the needed a,^-unsaturated alde
hydes or the phosphonates.10(d) • 

CH3 
1.R2COC1 

2. AC2O / AcOH, Pyridine, A R1V^SN-R3 co2h 

Rl~-( W 3.R3NH2, pTsOH, MgSO* Toluene, A 
4.PCI5/CHCI3 ^ 

NH2 R2 

k2S208/CuS04,5H20 

CHO CH3CN / HjO 

R 1 V X V K - * R 3  0 
II 

1. NaBH4 (EtO)2PCH2COOEt CH2a 

R L V^ N ' R 3  

CHsCHCOOEt 

NaH 2.SOCI2 

N=^R R2 
N=/ 

Ra 

I " | (EtOJjPH 

o 

1. DIBAL 
2. Mn02 

Y 
II CH=CHCHO 

R l v ^ N - R 3  

CH2P(OE02 

R1V^N*R3 
RJ, R2, R3 = ALKYL OR SUBSTITUTED ARYL 

N=-( 
R2 N=^R R2 

SCHEME 9 

G. Synthesis of Pyrazole Derivatives 

A number of pyrazole intermediates have been prepared via procedures 
dependent on whether one needs the 1,5 (Scheme 10), the 1,3 (Scheme 11), 
or the 3,4 (Scheme 12) disubstituted pyrazole intermediates. 2,3-disubstituted 
pyrazole derivatives are obtained through the reaction of the appropriate 
diketoesters with aryl-hydrazines, requiring separation from the concomitant 
formation of the corresponding 1,3 isomer (Scheme 10).loCe> 

1,3-disubstituted pyrazoles can be best synthesized from the imide chloride 
on reaction with the acetoacetate derivatives (Scheme 11), while the ring 
closure of aiylhydrazones give the desired 3,4 diaryl pyrazole intermediates 
(Scheme 12). 

H. Synthesis of HMG-CoA-R Inhibitors 

All of the intermediates of the many different prototypes described above 
in Schemes 4-12 could be converted to the final HMG-CoA reductase inhib-
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CHO 1. PhjPsCHCOOEt 
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1. i-Pr-NHNH; / EtOH / AcOH (80**) 

2. CH3COa/Et3N 
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80° 
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o o R3-

? H 0  OR 
COOR •^.CHO / n-BuLI R; R 

N N 
I. £138,THF 

2 . NaBH4, -78° R2 R2 
t • BuNH 2 • BH3 

Et Rw=" Rs^r 
v\ ti 

OH OH / \ 

O o 
COOR RrgiP COOR 

N :N 
1. NaOH, H+ 

2. Carboddmkte 
3. Chromatography 

1. MeOH 
2. NaOH *2 R2 

Rr/=r t OH ^ h <s (J 
OH OH NaOH 

H 
COONa Rj-g iTV^ Ri"€3^r^>o 0 N 

I 
SCHEME 13 R2 R2 

itors either using the linear route involving the "dianion chemistry/' or the 
coupling of the respective phosphonates or phosphonium salts "with the chiral 
Synthons 1 and 2 (Fig. 6) or with the racemic Synthon 3 (Fig. 6). 

J. Linear Route. Synthesis using the linear route is illustrated in Scheme 13 
for the preparation of the indolyl HMG-CoA reductase inhibitors. The key 
step involves the reduction of the hydroxyketoester using trialkylbor-
ane/THF/MeOH with sodium borohydride at - 78° (Ref. 12) to give the mixture 
of desired erythro and threo isomers in the ratio of 95-98:5-2%, respectively. 
In some cases, the boronic esters can be crystallized, which on methanolysis 
and subsequent hydrolysis with sodium hydroxide provide the desired so
dium salts. Nonstereoselective reduction of hydroxyketoester with borane t-
butylamine complex has been used to prepare a mixture of cz's and trans 
lactones separable on flash chromatography.10^5 

ORj 
! •  

^ 4 i;; 
o. I V'^o SiMV 

N^CH2P+Ph3 
'OCH3 

R2 cr n -BuLi 
THF 

R3^ OR OH V. AcOH/THF/HjO 

2. RuClj (PPh3) 3 /NMMO 

RI-CI 

<s h 

V"1 O^oa^ 3 . n-Bu4NF. Rj-fr il V^^o^o N • • N 
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^2 Rj=Si(t.Bu)Ph2 R2 
:;J SCHEME 14 

481 

& 

ik • • i  

:;x in 
1 

ilii 
r/i.' 

Sawai Ex 1005 
Page 2975 of 4322



^s. 

"" feSa 

•.;te • 

:ji •• 
| ' 

"t-i 

•"rJ 
•I 

• HMG-CoA REDUCTASE INHIBITORS 133 

• LDA /THF 
I I Ot-Bu OHC rw OMe M I 11 I P OR OR 0 Ot-Bu \ % OMe > 

0 OR OR O 

F 
/ l.n-Bu4NF 

2. NaOH 

I 1 ONa 

OH OH O 

SCHEME 15 R s Si (t'Bu) Phj 

2. Convergent Route. For illustrative purposes^ a convergent route for the 
preparation of chiral indolyl HMG-CoA reductase inhibitors using the silyl 
protected Synthon 1 is depicted in Scheme 14. The cmda] step in this reaction 
pathway is the oxidation of lactol with Rua2(PPh3)3/NMMO.10Cf) 

Scheme 15 shows the use of silyl-protected aldehyde Synthon 2 (derived 
from malic add) for the synthesis of indenyl HMG-CoA reductase inhibitors.13 

IV. BIOLOGICAL RESULTS AND DISCUSSION 

A. Results in in vitro HMG-CoA Reductase Microsomal Assay and in in 
vivo Cholesterol Biosynthesis Assay 

All initial studies to assess the inhibitory potency of various compounds 
against HMG-CoA reductase were conducted with rat liver microsomal sus-
pensions, freshly prepared from male Sprague-Dawley rats, using an assay 
for HMG-CoA reductase activity as described in Ref. 14. The potency of each 
compound is expressed as IC50 (in (imoles, the concentration which inhibits 
to the extent of 50% conversion of the substrate HMG-CoA to mevalonate) 
and for structure activity relationship compared either to compactin = 1 or 
to XU 62-320 = -1. Tables I-XII summarize the most salient features of structure 
activity relationships for a few of the varied structural prototypes as HMG-
CoA reductase inhibitors being currently studied at the Sandoz Research 
Institute. In Tables X-XDI, the Relative Potency column is derived from the 
IC50 values of each compound vs. compactin in the in vitro rat microsomal 
HMG-CoA reductase assay. 

B. SAR of fluvastatui (XU 62-320) Analogs 

Table I compares the in vitro inhibitory activity against HMG-CoA reductase 
of XU 62-320 with compactin and lovastatin and as their corresponding sodium 
salts. XU 62-320 is 146- and 52-fold more active than compactin and Lovastatin, 
respectively. As compared to the respective sodium salts of compactin and 
Lovastatin, XU 62-320 is 22- and 10-fold more potent in inhibiting HMG-CoA 
reductase. It is important to note that current clinical studies are being con
ducted with XU 62-320, which is a dihydroxy add sodium salt. In contrast. 
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. Table I 
Comparison of Microsomal HMG-CoA Reductase Inhibitory Activity 

ICso (j^M) Relative Potency* Compound 

XU 62-320 
Compactin 
Lovastatin 
Na Salt Compactin 
Na Salt Lovastatin 

0.0069 146.1 
1.011 1.0 * 4  

OH OH O 0.352 2.8 
Or 0.154 6.5 Ni* 

0.068 14.8 

"As compared to Compactin = 1 

compactin used in clinical studies and Lovastatin (Mevacor®), now marketed, 
both exist as the lactone forms (Fig. 1). 

Features of the side chain are very important for maximal inhibitoxy activity 
as shown in Table II. Brythro configuration, as well as the double-bond con
figuration, are very important [anti-isomer 17-fold less active and dramatic 
loss of activity for one (Z) diene isomer]. The dihydro derivative, as well as 
the ester and the lactone forms, are considerably less active. Maximal inhib
itory activity resides in the 3R, 5S antipode. 

The importance of the features of the side chain described in Table 11 for 
the indole series holds true as well for all the prototypes to be described later 
and hence, during the discussion of SAR of these prototypes, these aspects , 
will not be reemphasized. HMG-CoA, the substrate for the HMG-CoA re
ductase, has at C-3 a methyl group. It was important to determine if an analog 
of XU 62-320 carrying a methyl group at C-3 would be more potent. Surpris
ingly, introduction of methyl group at C-3 in either of syn- or anti-configu
ration was considerably less active (Table III). 

Studies of the effects of the s.ubstituents in the 3-phenyl ring of the indole 
moiety are given in Table IV..Either electron-withdrawing or electron-donat
ing substituents in the 3-phenyl ring tend to decrease the potency, which is 
unaffected by the presence of alkyl groups. 

Electron-donating or electron-withdrawing substituents (not shown in Ta
ble IV) or bulky alkyl groups at C-5 of the indole moiety led to decrease of 
potency. However, alkyl or alkoxy groups at C-4 and C-6 tend to maintain 
or enhance the potency slightly (Table V). 

Table II 
SAR of Variations in the Side Chain 

ICso (|iM) Relative Potency* Compound 

XU 62-320 
, x 3R, 5S 

U \ 3S, 5R 
, I Na Salt, ANTI 
 ̂ OH OH o | Methyl Ester, SYN 

U Trans Lactone 
0~ aS(Z) Donbie Bond 

^3+ Dihydro (Reduced 
Double Bond) 

0.0069 
0.0024 

1.0 
2.8 
0.086 
0.057 

0.08 
^ 4 0.12 

0.052 0.13 
5̂  0.23 0.029 ug 0.62 0.011 

0.06 0.114 S-
*As compared to XU 62-320 = 1. 
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Table HI 
Comparative Activity of XU with the 3-Methyl Analogs 

f Compound ICgoCuM) Relative Potency* 

XU 62-320 
R = CH3< SYN 
R = CH3, ANTI 

0.0069 1.0 
0.14 0.049 

0.013 0.51 

'As compared to XU 62-320 = 1 

Table IV 
5AR for the Substituents of the 3-Phenyl Ring 

R ICso (p.M) Relative Potency* 

4-F 0.0069 1 
R - 2-Me 

2-Me, 4-F 
0.14 0.049 
0.004 v\ 4 1.7 

OH OH O 3-Me, 4-F 
t « M 3,5-diMe, 4-F 
'̂ s-̂ Vx^O" 3,5-diMe 

Na+ 

0.009 0.76 
0.02 0.345 

»N V 0.005 1.38 
N H 0.017 0.40 

4-CF3 

4-SCH3 
4-COONa 

0.09 0.076 
1.152 0.006 

>10.0 

*As compared to XU 62-320 = 3 

Table V 
SAR for the Substituents of the Benzenoid Indole Ring 

R ICsoW Relative Potency* 
F H (62-320) 

4,6-diMe 
4,6-dii-Pr 

. 5-CiHii 
6-OCH2Ph 

0.0069 1.0 
0.62 0.011 

R OH OH 0 0.005 1.38 
•Q* ' 0.0022 24.0 
Na4  

0.0026 2.65 

•As compared to XU 62-320 = 1 

Table VI 
SAR for the Substituents of Indolyl-Nitrogen 

Relative Potency* ICso (MM) R 

F 0.0069 1.0 i-Pr (62-320) 
0.011 
0.071 
0.0001 
0.0001 
0.028 

CH3 0.62 
0.096 C2Hs OH OH 0 

CaHn 4 

CH2CH2Ph 
CH2CH(Cthh 

50 o* <N, 49.4 N 
Na+ \ 0.245 R 

*As compared to XU 62-320 = 1 
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Table VII 
SAR for Reversing Substituents at 1 and 3 Positions 

ICso Relative 
Potency* Ra (M-M) RI 

N OH OH O 4-FC6H4, svn 
i-Pr, svn 
4-FCsHt/ anti 

i-Pr (62-320) 
4-FC«H4 

0.0069 
0.00X6 

1.0 
4.3 

i-Pr 0.12 0.057 R» 

*As compared to XU 62-320 « 1 

Most sensitive to the activity is the substituent on the nitrogen of the indole 
moiety (Table VI). Optimal activity is provided by the isopropyl group, while 
marked loss in potency results with either buHcy alkyl or phenethyl groups. 

Reversing the substituents on N-l and C-3 of the indole moiety to give 
(Table VII) 3-isopropyl-N-p-fluorophenyl analog of XU 62-320 gives a 4-fold 
increase in potency. 

Most of the substances with a reasonable level of activity against HMG-
CoA reductase in in vitro microsomal assay were studied in vivo for their 
effects on inhibition of sterol biosynthesis. Results are expressed as ED50 
(mg/kg), effective concentration which inhibits to the extent of 50% incor
poration of C14 acetate into sterols in rats when administered as appropriate 
doses of drug substances as compared to controls receiving vehide alone. 
Table VIII shows that in vivo XU 62-320 is about 40- and 4.5-fold more potent 
than compactin and Lovastatin, respectively, in inhibiting endogenous cho
lesterol synthesis in rats. For most substances, although not for ail, the relative 

• Table VIII 
Relative Potency for Inhibition of Cholesterol Biosynthesis 

Compound EDso (mg/kg) Relative Potency* 

37.6 . XU 62-320 
Compactin 
Lovastatin 
(Monacolin) 

0.093 
k j  1.0 3.5 OK Oil O 

8.4 0.414 KJ* 

*A$ compared to Compactin = 1 

Table DC 
SAR for Cholesterol Biosynthesis Inhibition 

Relative 
Potency* 

ED50 
(mg/kg) Compound 

F 1.0 XU 62-320 
3R, 5S 
3S, 5R 
Na Salt Anti 
Methyl ester, Svn 

O" Trans Lactone 
XII 62^0 Na+ Dihydro (Reduced 

/ xu 62-320 Double Bond) 

0.093 
1.66 0.056 

ft >0.5 
0.067 OH OH o 1.37 
0.23 0.40 
0.28 0.33 N 0.075 1J3 

*As compared to XU 62-320 = 1 
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Table X 
SAR of Indene Derivatives 

Relative Potency* Ri <i 

202 (CH  ̂

XrF (Racemic) 
337 (CH2)4 

Na+ fi-f 
n- (CH^a 
-0 (CH2)5 

CH2CH3 

;J| v- 38 
1.5+ 

Ri R <.2 
OH OH O i 2 CH3 

8 H,iPr 

Ra '  

• 88* R2 Phenyl 
3,5-Dime th)'lph eny 1 
iPr 
Cyckrfiexyl 

Na+ TJ 146 o* 
<0.5 

OH OH 0 ij 
16.5 

Ra 

F 4-Me 114 
,R3 t 

fxx^ 
•j 

181 6.Me Na+ 
24 7-Me .0- ii 6-OMe 

4,6-(OMeh 
130 

OH OH o 60 I), 
I il ^As compared to Compactin s 1 

tAs its Ethyl Ester 11 

potency determined in in vitro microsomal assay against HMG-CoA reductase 
parallels the in vivo activity in rats for the inhibition of "C-acetate into sterols. 

As an example, comparison of Tables II and IX reveals the relative potency 
of several analogs of XU 62-320 when compared in in vitro and in in vivo. 
Thus, as compared to XU 62-320, the anti-isqmer is — 17- (Table II) and — 
15-fold (Table IX) less active than XU 62-320 in in vitro and in in vivo assays, 
respectively. Similarly, close parallelism prevails for the ester (less active ~ 
7.5-fold, in vitro vs. 4.3-fold, in vivo), trans-lactohe (less active 4.2-fold, in vitro 
vs. 3.5, in vivo) and the dihydro derivative (less active 16.5-fold, in vitro vs. 
13-fold in vivo). 

C. SAR of Indene Derivatives 

The structure activity relationships for the indene derivatives can be best 
summarized as follows: Maximal activity is obtained with a spiro cyclopentyl . 
group at 0-1/ again emphasizing the importance of the bulky group in the 
vicinity of the dihydroxy add side chain. At C-3 the best substituent is 4-F-
phenyl, while the optimal substituent for the benzenoid portion of the indene 
moiety is hydrogen (see Table X). 

D. SAR of Naphthalene Derivatives 

The most interesting part of the structure activity relationships for this 
group of compounds is the difference observed in the potency of l-(4-F-

jf 

E 

i 
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Table XI 
SAR of Napthalene Derivatives 

Relative 
Potency* R2 Ri 

H 0.10 4-F-Ph . 
4-F-Ph 
4-F-Ph 
4-F-Ph 
3,5-diMe-Ph 

CHs 8 OH OH O Ri 19 Et 
i-Pr 22 

O" 56 CHa I CHs 2 Ph Na+ R2 4-F-Ph 337 i-Pr 
144 Ph i-Pr 

•As compared to Compactin = 1 

phenyl)-3-isopropyl derivative vs. l-isopropyl-3-(4-F-phenyl) compound (22 
times more potent vs. 337 as compared to compactin) (see Table XI). 

E. SAR of Pyrazole Derivatives 

Table XH illustrates the structure activity relationships for a few of the many 
pyrazole derivatives prepared. Here, too, the optimal substituents are the 4-
F-phenyl and isopropyl group adjacent to the dihydroxy add side chain. The 
dihydro and the 5-keto derivatives are substantially less potent. 1,3-diaryl-
substituted pyrazole derivatives show decreased inhibitory activity (not shown 
in the table) in contrast to the 1,5 and 3,4-diaryl-substituted compounds, 
which tend to have comparable potency. 

F. SAR of Imidazole Derivatives 

To emphasize the most salient features pf the structure activity relationships 
for the imidazole derivatives, only a few of the derivatives prepared are 
tabulated in Table XIII. Optimal activity is obtained with 1,2-diaiyl derivatives 

Table XZX 
SAR of Pyrazole Derivatives 

Relative Potency* R 

60 4-F 
OH OH o 4-F (6,7 Dihydro) 

4-F (5 Keto) 
5.9 

^vC 3.5 O" 

H 5.6 Ni+ 

3,5 Dimethyl 4.1 

4-F 30 Zv OH OH o R 

0" 

N-iy  ̂ // Na+ 

*As compared to Compactin = 1 
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Table XIIX 
SAR of Imidazole Derivatives 

Relative 
Potency* Ri 

4-F 337 OH OH o 
(Racemic) 
4rF 532 O* 

N^N C3R/ 5S) R 1 Na+ P-a 84 
I, p-Br 20 7 ^ 3,5-Di-Me 

3,5-Di-a 
7 

10 

Ri 

OH OH O i-Pr 4.4 
t-Butyl 
cydohexyl 
2-Thienyl 
1,4-Biphenylyl 
p-Dimethylamino-phenyl 
p-Nitro-phenyl 

4.4 
2 O" 4.8 

N 202 ^.N Na+ 
35 

R2 56 
72 

Rj y 
i-Pr 1.1 

e 4-F-Phenyl <0.1 r v OH OH o 

o-
NTM 

6 "  
Na+ 

*As compared to Compactin = 2 

e with the 4-F substituent preferred in the phenyl ring on nitrogen and H atom 
being the preferred substituent for the phenyl ring at C-2. Alkyl substituents 
at C-2 tend to lead to considerable loss of activity. The 1,3-diaryl-substituted 
imidazole derivatives suffer a dramatic loss of activity when compared to the 
veiy potent 1,2-diaryl compounds. 

V. EFFECTS OF FLUVASTATIN (XU 62-320) ON PLASMA 
LIPOPROTEIN LEVELS 

Fluvastatin (XU 62-320) has been studied in several species for its effects 
on serum lipoprotein levels. 

Significant and sustained reductions of rat serum VLDL+LDL-cholesterol 
have been observed after treatment of rats with XU 62-320. However/ these 
lipoprotein changes are not observed after chronic dosing of normolipemic 
rats either with compactin or lovastatin. 

In the beagle dog, after three weeks of administration, fluvastatin lowers 
serum LDL + VLDL-cholesterol to the extent of —- 47% either at 2 mg/kg/day 
given once a day or 1 mg/kg/day given twice a day. A comparable effect on 
VLDL+LDL-cholesterol is observed with compactin at a dose of 20 mg/kg/day 
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given once a day. In the Rhesus monkey, a reduction of 30% in semm 
VLDL + LDL-cholesterol is achieved with fluvastatin at a dose of 30 mg/kg/day 
at the end of three weeks of daily administration.13 

VI. TOXICOLOGICAL, DRUG METABOLISM, AND 
PHARMACOKINETIC STUDIES OF FLUVASTATIN (XU 62-320) 

The safety, drug metabolism, and pharmacokinetic evaluation of fluvastatin 
(XU 62-320) has been extensively carried out in acute, subchronic, and chronic 
rat, dog, monkey, and mouse studies at Sandoz Research Institute. These 
studies have allowed extensive clinical trials with the first totally synthetic 
HMG-CoA reductase inhibitor.16 

VII. HUMAN STUDIES WITH FLUVASTATIN (XU 62-320) 

Through, completion of Phase II multi-center dose-response and dose-fre
quency trials, in all 658 subjects have been randomized to treatment with 
fluvastatin (XU 62-320) in double-blind safety and efficacy trials with another 
269 placebo subjects serving as controls. Fluvastatin (XU 62-320) was well 
tolerated at all doses studied and was free from serious or unexpected adverse 
effects. Dose-dependent mean reductions of 11% to 21% in total plasma cho
lesterol and 15% to 28% in LDL-cholesterol were achieved on 5 to 40 mg QPM 
of fluvastatin. Dose-dependent mean reductions of triglycerides and a drug-
related increase in HDL-cholesterol were also observed. Equivalent reductions 
of LDL-C (22% vs. 23%) were produced by 20 mg per day of fluvastatin when 
given as a single dose or divided into a BID regimen. A dose of 20 mg once 
a day at bedtime gave LDL-cholesterol reductions similar in magnitude to 
that of the marketed agent lovastatin (Mevacor®). 

VIII. OVERVIEW OF PUBLISHED LITERATURE ON HMG-CoA 
REDUCTASE INHIBITORS 

A very large number of reviews have described the importance of HMG-
CoA reductase inhibitors for the treatment of elevated serum total cholesterol 
and LDL + VLDL-cholesterol.4,17 Also, extensive information is available on 
the pharmacology and clinical efficacy of lovastatin (Mevacor®, MSD), mar
keted in the United States,4-18 simvastatin (Zocor®, MSD),19 marketed in sev
eral European countries but not yet available in the United States, and pra
vastatin (Mevalotin®, Pravachol®, Sartkyo, Squibb), yet marketed only in Japan.20 

However, in this section, an overview is presented (Figs. 11-19), describing 
the attempts in many laboratories towards the discovery of new HMG-CoA 
reductase inhibitors since the discovery of compactin lovastatin, simvastatin, 
pravastatin, and fluvastatin. In Figures 11-19, only one specific representative 
structure is depicted to describe the varied structural prototypes reported in 
the literature as HMG-CoA reductase inhibitors. 
• Scientists at Merck & Co. continue the derivatization efforts towards 

semisynthetic derivatives using lovastatin as starting material (Fig. II).21 Very 
many wide variants in the acyloxy side chain at C-8 of mevinolin have been 
executed. Elegant "Barton-type" chemistry has allowed the functionalization 
of 6-Methyl group in ring A of mevinolin leading to a large number of deriv
atives with many functional groups at C-6. 
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Figure 11 

• At Sandoz Research Institute, besides the fluvastatin, indenyl, naphthyl, 
imidazolyl, and pyrazolyl analogs discussed in this paper, a variety of other 
HMG-CoA reductase inhibitors have been synthesized varying the hetero
cyclic hydrophobic domain. These derivatives are described in Figs. 12-14.22" 
24 The overlapping reports from other companies on similar derivatives are 
shown as well in Figs. 12 and 13. 
• In addition to the HMG-CoA reductase inhibitors described above, sci

entists at Hoechst, Baeyer, Wamer-Lambert, May & Baker, Rorer, Bristol-
Myers, Squibb, and Pfizer have published their efforts and their results in 
this exciting area (Figs. 15-17). 
• A set of novel structural prototypes as HMG-CoA reductase inhibitors 

have been daimed by Pan Medica (Fig. 18).28 One of the Pan Medica candi
dates is currently in clinical trials. 
• Two groups have focused their efforts towards the development of "reg

ulators of HMG-CoA reductase" rather than towards the development of 
competitive inhibitors. 
• Schroepfer et al have studied -extensively Cholest-8(14)-en-15-one as a 

very interesting hypolipoproteinemic agent. This agent is being studied in 
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the clinic (Lederle Labs). Taylor et al puPont) have attempted to develop 
inhibitors of HMG-CoA reductase via inhibition of lanosta-8, 24-dien-3 beta-
ol-14 alpha-methyldemethylase (Fig. 19).29 

IX. CONaUSION 
During the discussion on cholesterol biosynthesis inhibitor, Sabine com

mented, "The development of an effective agent that will lower, and/or pre
vent a rise in man's level of plasma cholesterol, without accompanying any 
undesirable side effects, is a pharmacological rainbow at the end of which is 
an immense pot of gold. Hence, the search for such an agent is conducted 
with a great deal of vigor, skill, imagination, and money. I myself certainly 
hope that the attainment of this therapeutic ideal is indeed not a rainbow, 
but that the possible existence of such an agent is in fact a solid reality and 
not just a pleasant illusion of light and color."30 

Since Sabine's remark, HMG-CoA reductase inhibitors have indeed emerged 
as solid realities and have not remained mere pleasant illusions of light and 
color. Mevacor®, Zocor®, and Mevalotin® are marketed products showing 
remarkable efficacy in lowering LDL-cholesterol without serious side effects. 
Huvastatin (XU 62-320)> being studied intensely in Phase HI dinxcal trials, has 
shown very good efficacy with no serious adverse effects. Future work will 
certainly shed more experience not only with Mevacor®, Zocor®, Mevalotin®, 
and Fluvastatin, but possibly with a host of other HMG-CoA reductase in
hibitors reviewed in this paper. Also, in 1989 the worldwide sales of Merck's 
Mevacor® (launched in September, 1987), being $535 M, speak to the HMG-
CoA reductase inhibitor as being the pharmacological rainbow at the end of 
which is an immense pot of gold. 

Excitement has been added to the fascinating story of the development of 
HMG-CoA reductase inhibitors by the elegant and outstanding work in the 
laboratories of Nobel laureates Brown and Goldstein, to explain the mecha
nism of action of these inhibitors. The HMG-CoA reductase inhibitors lower 
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Figure 19 

serum lipoprotein levels by up-regulating the lower LDL-receptors. But how 
do the many different HMG-CoA reductase inhibitors, described in this papery 
affect the HMG-CoA reductase activity precisely sit the detailed molecular 
level? The elegant molecular biology efforts in the laboratories of Brown and 
Goldstein have given us the amino add sequence of HMG-CoA reductase of 
several species, but Little is known of the detailed tertiary structure of the 
enzyme. What are the precise conformations of the many HMG-CoA reduc
tase inhibitors/ described in this paper, when bound to the active site domain 
of HMG-CoA reductase? What is the topography of the amino acid residues 
at the active site of HMG-CoA reductase when one or the other HMG-CoA 
reductase inhibitors is bound to it? What predse details of molecular recog-. 
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nition are involved and need to be understood to explain the rank-order 
potency of many of the described analogs of HMG-CoA reductase inhibitors? 
Fascinating work remains to be done to provide answers to the many inter
esting unanswered questions, in the exdting field of HMG-CoA reductase 
inhibitors. 
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IR (KBr) 3600-3000 (NHj, OH), 1750,1600 cm-1 (C—C, 
0=N); UV 253 nm in 0.1 N HC1; NMR (dimethyl-tis sulf
oxide) »1L05-10.95 (s, 1H, 7-OH, D2Q exchangeable), 7.10-6.90 
(br, 2 H, NHj, DjO exchangeable), 4.95-4.80 (m, 1 H, H-IO. 
4.70-4.50 (br, 1 H, CHjOH, DjO exchangeable), 3.50-3.40 (d, 2 
H. CH2OH), 2.32-1^5 (m, 7 H, H-4', CHJCHJ, CHH'). Anal. 
(Cŷ HuNeOrLSSHjO) C, H, N. 

(db)-ci5*[4-(a>7-DiaiBiaa>3J7-lf2t3>'triazolo[4>$>d]pyrimi' 
dm-3-yl)-2-cyclopentenyl]cari)mol (11a). Compound 9a (267 
zng, 1 mmol) was processed as described for compound $a with 

• a reaction time of 20 h at 60 ®C. The residual mixture was 
absorbed onto silica gel (2 g); it was packed into a column (2.0 
X10 cm) and eluted by CHC -̂MeOH (15*4) to yield 11a as white 
crystals, 204 mg (83%). The etude product was re crystallized 
from ethanot-water (2:1) to yield 11a: mp 240-242 0C dec; MS 
(30 eV, 240 00 m/e 247 (M4), 229 (M*-18), 217 (M* - 30), 151 
(B+); IR (KBr) 3600-3200 (NHj, OH), 1700, 1650,1600 em'1 

(C=0,0=C, C=»N); UV ̂  253,283 nm in 0.1 N HCl; NMR 
(clmethyl-dg sulfoxide) $ 7.80-7^0 (br, 2 H, NH2, fyO ex-
changeable), 65O-&30 (s, 2 H, NHj, DjO exdiangeable), 6J.5-6.10 
and 5.95-5.90 (dd, 2 H, CH*^H vinyl, J ~ 5.0 Hz), 5.65-5.55 
fcn, 1 H, H-IO, 4.75-4.65 (t, 1 H, CH2OH, J^O exchangeable), 
3.55-3.40 (m,2H, CHjOH), 2.95-2.85 (m, 1H, H-40.2.65-2.55 
(m, 1 H, CHH'), 1.90-1^0 (m, 1 H, CHHO- Anal. (C^^Nr 
O-HjO) C, H, N. 

(±)-CJS-[3-(5T7-Diainino-3.Br-lt2T3-triazoIo[4T5.rfjpyrimi, 
din-3-yl)cyclopentyl]carbmol (lib)* Compound 9b (268 mg, 
1 mmol) was processed as described for 9a to yield 220 mg of lib 
(88%), which was reaystallized from ethanol-nater 0^2) to afford 
pink-white crystals: mp 223-225 °C; MS (30 eV, 250 eC) m/e 
249 (M+), 218 (M+ - 31), 151 (B+); IR (KBr) 3600-3100 {NH2, 
OH), 1700,1600 cm"1 (0=0,0=N); UV ̂  253,283 nm in 0.1 
K HCl; NMR (dimethyK sulfoxide) 6 7.85-7.25 (br, 2 H, NH2l 
DjO exchangeable), 6.50-6.30 (s, 2 H, NH2, D20 exchangeable), 
4.95-4.85 (m, 1 H, H-10, 4.65-4.60 (t, 1 H, CH20H, D20 ex
changeable), 3.50-3.40 (d, 2 H, CHjOH), 2.35-1.60 (m, 7 H, H-4', 
CHJCHJ, CHH')- Anal. (CMHMNTO) C, H, N. 
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;! Inhibitors of Cholesterol Biosynthesis. 1. 

ti*ans-6-(2-Pyrrol-l-ylethyl)-4-hydroxypyran-2-ones, a Novel Series of HMG-CoA 
Reductase Inhibitors. 1. Effects of Structural Modifications at the 2- and 

. 5-Positions of the Pyrrole Nucleus 

If B. D. Roth,* D. F. Ortwine,* M. L. Hoefle, C. D. Stratton, D. R. Sliskovic, M. W. Wilson, and R. S. Newton 
I Parke-Dauis Pharmaceutical Research Division, Warner-Lambert Company, 2800 Plymouth Road, 

Ann Arbor, Michigan 48105. Received January 25,1989 

A novel series of tron«-6-(2-pynol-l-ylethyl)-4-hydroxypyran-2-ones and their dihydroxy add derivatives were prepared 
and evaluated for their ability to inhibit the enzyme HMG-CoA reductase in vitro. A systematic study of sutetitution 
at the 2- and 5-positions of the pyrrole ring revealed that optimum potency was realized with, the 2-(4-fluoro-
phenyi)-Sisopiopyl derivative 8x (Table HI), which possessed 30% of the in vitro activity of the potent fungal metabolite 
compactin (I). A molecular modeling analysis led to the description of a pharmacophore model characterized by 
(A) length limits of &9 and 3.3 A for the 2- and 5-substituents, respectively, as well as an overall width limit of 10.6 
A across the pyrrole ring from the 2- to the 5-substituent and (B) an orientation of the ethyKene) bridge to the 
4-hydroxypyran-2«one ring nearly perpendicular to the planes of the parent pyrrole, hexabydronaphthalene, and 
phenyl rings of the structures examined (Figure 3,6 = 80*110°). Attempts to more closely mimic compactin's polar 
isobutyric ester side chain with the synthesis of 2-phenylpyrroles containing polar phenyl substituents resulted in 
analogues (Table IH, 8m-p) with equal or slightly reduced potencies when compared to the 2-((unsubstituted or 
4-fluoro)phenyl]pjTroles, supporting the hypothesis that inhibitory potency is relatively insensitive to side-chain 
polarity or charge distribution in this area. 

( The discovery that the fungal metabolites compactin (I)1 

: and mevinolin (II)2 are not only potent inhibitors of the 
t enzyme HMG-CoA reductase (HMGR), the rate-limiting 
| enzyme in cholesterol biosynthesis, but are also effective 
1 hypocholesterolemic agents in man3 has led to a plethora 

| I 
I ? 

s 
a 

i. 

i 
t 

of publications describing synthetic and biological studies 
of close structural analogues.4 

tr0 HQ 

O '3 

orS F« 
(1) (a) Eodo, A4 Kuioda, M; Tsu t̂a, Y. J. Antibiot. 1976,1346-8. 

(b) Endo, A.; Kuroda, Y.; Tanzawa, K. FEBS Lett 1976,72(2), 
323-6. (c) Brown, A. G4 Smale, T. C.; King, T. J.; Hassen-
kamp, R; Thompson, R. H. J. Chtm, Soc., Perkin Trans. 1 
1976,1165-9. 

(2) (a) Endo, A. J. Antibiot. 1979,32,852. (b) Alberts, A.; Chen, 
J.; Kuron, G.; Hunt, V.; Huff, J.', Hoffman, C.; Rothrock, J.; 
Lopez, M; Joshua, H.; Harris, £.; Pachett, A; Monaghan, R.; 
Currie, S.; Stapley, E.; Albers-Schonberg, G.; Hensens, O.; 
HiishCeld, J.; Hoogsteen, K.; Liesch, J.; Springer, J. Proc. 
NatL Acad. Set. US.A. 1980,77(7). 3937-61. 

(3) (a) Therapeutic response to Lovastatin (Mevinolin) in Non-
FaaSial Hypereholesterojemia. J. Am. Med. Assoc. 1986,256, 
2829. (b) Vega, L.; JGrundy. S. J. Am. Med. Assoc. 1987, 
277(1), 33-38 and references contained therein. 

iHj 

K* 
CH3 I: R« H (oompaain) 

11: R s CHj (mevinolin) 

The disclosure of a series of very potent 6-(o-bi-
phenylyD-substituted 4-hydroxypyTan-2-ones (III) by 
Willard et aL* led us to hypothesize that the key structural 

Hi 

(4) For a review, see: Rosen, T.; Heathcoek, C. Tetrahedron 1986, 
42 (18), 4909-51. 496 
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k>i Scheme IF Scheme V 

Method A CN CHO 
f^COCH^Ha + BjCHO —R,COCH2CH2COR2 

1 2 3 
a(methotfA) Method B 

3 b.e 
i-kjrrwhoclC) RjCOCH^COaCHj —- 3 

"(a) 3-Benzy}-5-{2-liydTOXyethyl)-4-aethy}thlazoUvB chloride, 
EtaN, 70 0C. (b) NaH, R1C0CHJBr. (c) NaOH, CH3OH. 

6 5 

J d. e (method B) 

HQ 
feature possessed by all of these agents was a large lipo
philic group held in a particular spatial relationship with 
respect to the 4-hydroxypyraij-2-one moiety. Indeed, ex
amination of CPK models of these inhibitors suggested 
that the ortho phenyl ring might occupy the same space 
as the isobutyric ester moiety of compactin and mevinolin. 
This hypothesis is supported by the 100-fold loss in po
tency found on hydrolysis of the isobutyric ester group,6 

as well as the suggestion by Nakamura and Abeles that 
this portion of mevinolin fits into a lipophilic pocket in 
the active site of HMGR normally occupied by coenzyme 
A.7 If this were true, then any connecting group that 
served to hold the lactone and the lipophilic moiety in the 
correct spatial relationship might be sufficient for potent 
inhibition. To investigate this, we selected the pyrrole ring 
as the anchor for various connecting groups, since there 
appeared to be sufficient synthetic methodology to allow 
for the simultaneous introduction of a variety of 2- and 
5-substituents. By varying the steric and electronic 
properties of these substituents, modifying the connecting 
group, and employing a molecular modeling analysis, we 
hoped to discern, at least in part, the optimal spatial re
lationship between the lipophilic group and the 4- . 
hydroxypyran-2-one moiety and use this information in 
the design of potent HMGR inhibitors. 

We herein present our initial investigations into this 
series of inhibitors that define the structure-activity re
lationships at the 2- and 5-positions of the pyrrole nucleus 
and in the connecting group to the lactone ring. Also 
reported is the molecular modeling study and associated 
pharmacophore model, which describe conformational 
requirements of the side chain and steric requirements at 
the 2- and 5-positions of the pyrrole ring. 

Chemistry 
Our general synthetic strategy entailed the preparation 

of a suitable 1,-4-diketone (3, Table I), either by the thia-
zolium salt chemistry developed by Stetter (Scheme I, 
method A)8 or by aUcylation of a /3-keto ester with an o-halo 
ketone followed by hydrolysis and decarboxylation (me
thod B). The Stetter reaction proved to be the more 
versatile and generally higher yielding of the two. Paal-
Knorr cydization with S-aminopropionitrile or an oj-amino 
acetal.provided the pyrroles in good yield (Scheme II). 
The one exception was l-(4-fiuorophenyl)-5,5-dimethyl-

HO 

X 0 
f.g, c. h 

X X 6 —-

i 
8 9 7 

(a) HjN-X-CN, HOAe, reflux, (b) DEBAL-H, toluene, -78 ®C. § 
(c) aqueous HCi. (d) HjN-X-CH (OEt)j, toluene, cat p-TSA, re- ' f 
flux, (e) "CHsCO-CHCHjCHa, THF, -78 0C. (f) n-BojB, NaBH„ ' I 
-78 0C. (g) HA, OH" (h) Toluene, reflux, (i) H2N-X-OH, f 
HOAc. (j) CHJSOJC}, PJT. (k) KCN, DMF-HjO, 100 0C. i 
Scheme III 

I 
» 

HQ xr HQ 

XT £ 

k 
H,. Pd-C r 

o vu 
&v 8u 

I Scheme IV 

HCt/ HQ 

XT i 
BBrj 

:H3 ;H3 

M w /y CH3O 
ak, h , p  

hexane-l,4-dione (3q), which was extremely resistant to . g 
cydization. After considerable experimentation, it was ;:1 
found that treatment with ethanolamine in acetic acid ^ 
resulted in an exothermic reaction from which the pyrrole ' E 
was isolated in 84% yield. Mesylation and displacement i | 
with potassium cyanide in DMF/H2O afforded the re- j | 
quisite nitrile. Reduction of the nitriles 5 with DIBAL-H I | 
produced the desired aldehydes 6 in good yields (Table II). ; I 
Condensation of 6 with the dianion of methyl or ethyl : J 
acetoacetate under the conditions of Weiler9 afforded the :§j 
corresponding alcohols 7. Sih et al.10 reported the re
duction of a related o-hydroxy-^-keto ester in their syn-

- 81, m, o 

thesis of compactm in which little stereoselectivity (2:1 , § 
erythro^hxeo) was found employing either sodium or zinc 
borohydride. We, and others,̂  have found excellent se- ' Ij 

(5) (a) Willard, A.; NoveUo. F.; Hoffman, W.; Cragoe, E. USP 
4459422. (b) Stokker, G.; Hoffman, W.; Alberts, A.; Cragoe, 
E.; Deaaa, A.; GilfiUan, j.; Huff, J.; Novello, P.; Prugh, J.; 
Smith, R.; Willard, A. J. Med. Chem. 1985,28,347-358. (c) 
Stokker, G. R; Alberts, A. W.; Ajidersoa, P. S.; Cragoe, E. J.; 
Deana, A. A.; Gilffllan, J. L.; Hirshfield, J.; Hoto, W. J.; 
Hoffman, W. F.; Huff, J. W.; Lee, T. J.; Novello, F. C.; Progh, 
J. D.; Rooney, C. Smith, R. L.; WQlazd, A. K. J. Med. Chem. 
1986,29,170-181. 

(6) Endo, A.«/. Med. Chem. 1983,28,401-5. 
(7) Nakamuia, C.; Abeles, R. Biochemistry 1985,24,1364-76. 
(8) (a) Stetter, H. Angew. Chem., Int. Ed. Engl. 1976,25,639. (b) 

Stetter, fi.rKuhlmann, H. Chem. Ser. 1976, 209, 2890. (c) 
Stetter, H.,- Schreckenberg, M. Chem. Ber. 1974,107,2453. (d) 
Stetter, H.; Kuhlmann, H. Synthesis 1975, 379. 

lectivity (>10:1 erythrorthreo) employing the procedure :[| 
of Narasaka and Pai,11 in which 7 was complexed with a : 
trialkylborane prior to treatment with borohydride at low f 
tempeiature. The resultant boronate was hydrolyzed with • 

ri 
(9) Huckin, S. N.; Weiler, L. J. Am. Chem. Soc. 1974, 96, 

1082-1087. 
(10) Wang, N. "V.; Hsu, C. T,; Sih. C. J. J. Am. Chem. Soc. 1981, B 

103,6538-6539. * :i 
(11) (a) Narasaka, K.; Pai, H. C. Chem. Lett. 1980,1415-1418. (b) I 

Ibid. Tetrahedron 1984.40,2233-2238. B 497 
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§ Table 12. 2,5-D:sub3tituted Pyrrol-l-yl Car bos- or Benzaldehydes 

$ I HO 
I 0 o > 

^ 80 o0 

Vt0* 0o 0 
m 

6 : j -< 
% yield"* 

R. (method) X Rt no. C 
€a 4-rc<H4 CH, 63(A) 

€b 4.rc«H« CH) 56 (A) 
e 

-P 
6e 4-FCA CH, 35 (A) 

S' 
•• •» •» 

(4G CO* tC99 

Figure 1. Correlation between CSI and COR ICJO'S. 6d -CHsCHjCHr* ^FCtH, 
-CH(CHa)CH}- 4-FCjH, 
-CHjCHr VFCA 
-CHJCHJ- Ph 
-CHJCHJ-
-CHjCHr 
-CHJCHJ-
-CHjCHs-
-CHJCHJ-
-CHJCHJ-
-CHjCHr 
"CHJCHJ-

-CHaCHr 

CH, «5(A) 
34(C) 
45(A) 
2? (A) 
60(A) 
32(A) 
56 (A)* 
37(A) 
68(A) 
58(A) 
SO (A) 
23(A) 
60(A) 
63(A) 

6e CHfCHjk 
6f CH, 

Table I. Substituted l̂ Diketones 
RiCOCHaCHjCORj 

CH, 
6h 4.PhC(H< 

4 :̂H10CjH, 

3-7AH« 
S-CHsOCjH^ 
2-CH3OC6H< 
Z-naphthyl 
l-naphthyl 
cydohexyl 

CH, 
61 CH, 
6j CH, 
6k CH, I % yield* 

ftg CtapHg), CC (ptocedute) 
bp 1 $1 CH, Ri no. r 

6ei CH, I ph 
. WC«H4 

I ic 4-PhCA 
I 3dfc 4-CICiH, 

3«*« 4-CH50C8H4 
3f 3-F,CC«H, 

I 3? 3-CHaOCsH4 
j 3h 2-CHaOC«H4 
[ 3i 2-Mphthyl 
1 3} 1-naphthyl 

ioo (ai) CH, 80(A) 
66(A) 
73(A)-
44(A) 
S7(A) 
36 (A) 
80(A) 
51 (A) 
55(A) 
83(A) 
76 (A) 

CH, 
CH, 46-8 6o CH3 
CH, 109-112 

116-8 (1.0) 
«P CH, 

CH, 
64 CH, A CH, b 

CH, * 
CH, 143-5 (0.2) 

133-5 (1.0) |; CH, 
-CHjCHj- CH, 22(A) 6r CH, 87-8 

CH, 105 (0.1) 

fb-3k CH, 114-6 (IX)) 
69 -CH5CHJ-
6t -CHsCHj-
6u -CH^Hr 
6v -CHjCHr 
6w -CHjCHs-
6s -CHjCHr 
6y -CHjCHj-
6z -CHJCHJ-
6aa- -CHjCH,-
6bb -CHjCH,-
6ee -CHjCHj-
6dd -CHjCH,-
6ee —CHjCH  ̂
6ff -CHjCHr 
6g? -CHjCHr 
6hh -CHjCHj-
6u -CHjCH,-

PhjCH 
4-FCsH< 

4-FCtH4 
4-FC,H4 
4-70^, 
4.FC.H4 
4-FC«H4 

4-FW 
3-FC(H4 
2*FC(H4 

iA-TAHi 
2-CH,OC«H4 
2 (CHJOJCSH, 
2,5-(CH^jCjH, 
2-t(CHj)iCHO)CjH« 
2-CtCA 

CHj 32 (A) 
92 (A) 
42 (C> 
46(A) 
25(A) 
34(A) 
22 (A)rf 

55 (A) 
29 (A) 
17 (A) 
20(A) 
42(A) 
36 (A)" 
43 (A) 
79(A) 
46 (A) 
41 (C) 

CWCHj), 
C(Ciy3 
cHtcyw, 
cj-dopropy! 
O'clobiityl 
eydehexy] 
CF, 
CHCCH^, 
CH(CH^a 
CH(CH^, 
CH(CHJ)2 

CHCCH^J 

CH(CH^2 
CH(CK^2 
CH(CH^, 

CHCCH^, 

" A-
CHj b 98(A) s 

3fflM eydehexyl 
: 3a Ph^H 
: So 4-FCjH^ 
g 3p 4-FCJH, 
2 3q 4«FC«H4 
i 3r 4-FCJH4 

! 3s 4-FCtH4 • 
3t 4-FCtH4 
3u 4-FCA 

. 3'' CHt^HsJa 
i x  S-FCA 
3y 2»FCJH4 

i t  2,4-F8C6H-

CHJ HO (4) 88(A) 
61 (A) 
89 (A)-55 (B) 
58(A) 
56(A) 
54(A) 
75(A) 
65(A) 
51(A) 
25 (B) 
53 (A) 
90(B) 
95 (A) 
77(A) 
71 (A) 
68(B) 

CH, b 
I 

CHtbl^s 133-5 (1.0) 
CCCHOs 108-9 (0.2) 
CHfCtHj), 132-3 (0^) 
cydopropyl b 
Cydobutyl 132-5 (L0) 
cyclohexyl 150-5 (0.1) 

r 
to s 

11 

a 
id 
•le 

3* CF, 4-F b fit 
CmCjHj)! 79-83 (0^) 
CH(CH,)2 b 
CH(CHj)j b 

"*• ft CHtCH,), b 
3aa 2-CH,0C^ CH(CH^: 138-141 (0.2) 
3bb 2,6-{CH,0)jCjH3 CHfCH^j 160-2(2) 

•e- u K 
:! 1). a 

ie 
•H, 

CH(C,H5)2 CHtcyis), 60 (A) 6jj -OH;CHr 4 All spectral data were consistent with assigned structures. 
Purified by silica gel chromatography. 

re- 9 Isolated yields after chromatography on silica gel. i All compounds 
possessed 'H NMR spectra ID accord with assigned structure (aldehydic 
proton, sioglet, £ 8.95-9.65). eMp 70-3 eC, ^Mp 104-6 ^C. Anal. C, 
H,N. 'Mp 105-7 CC. Anal. C.H.N. 

/H" 
2:1 

aqueous peroxide and base.12 The dihydroxy acids were 
then lactonized by refluxing in toluene with azeotropic 
removal of water. Generally, the lactones were crystalline, 
su>:h that the small amounts of the cis lactone stereoisomer 
^present were easily removed by recryst&llization, pro
viding >95% of the racemic trans stereoisomer (8). The 
conversion of £u to 8v was accomplished by hydrogenation 
over Pd-C at 1 atm (Scheme III). Finally, the phenol 
analogues 8k, Sh, and 8p were prepared from the corre-. 

inc 
se- spending methyl ethers Si, Sm, and 80 by BBr^mediated 

demethylatlon (Scheme IV).13 

Biological Results 
The target lactones (8, Table III) were saponified and 

tested for their ability to inhibit HMGR employing two 
protocols. Method I14 (cholesterol synthesis inhibition 
screen, or CSI) measured the rate of conversion of IMC]-

ure 
ha 
low 
-•th 

96. 

I  $81, 
(12) A detailed examination of this reaction has appeared: Ka-

thawala, Prager, B.; Prasad, K.; Repic, O.; Shapiro, M.; 
Stabler, R.; Wdler, L. Helv. Chim. Acta 1986.69,603-5. 

(13) McOnie, J.; Watts, M.; West, D. Tetrahedron 1968,24,2289. 
(14) Dugan, R.; Slakey, iL; Briedis, A.; Porter, J. Arch. Bioehim. 

Biophys. 1972,152,21-7. 
(b) 
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Figure 2. CAWSEQ-O energies calculated for comparable orientations of the lactone side chain. Dashed lines represent less potent analogues 
{8j, 82, 8bb, 800, and Snn; CSIICM > 5 ^M). 

aside from a length limitation of the 2-substituent (see the 
molecular modeling section below), no obvious structure-
activity relationships could be discerned. Optimum po
tency resided in the 4«fluoropheny] analogue, 8f. With 
2-substitution held constant as the optimal 4-fluorophenyl, 
potency increased with increasing length of the 5-sub-
stituent from methyl (8f) through cyclopentyl (8aa) to a 
maximum with isopropyl (8x) (length = 2.5 A; see mod
eling section below). Potency decreased thereafter to a low 
of >100 with 5-cyclohexyl substitution (8cc). 

With ^substitution held constant as the optimal iso
propyl, additional variation of the 2-phenyl substituents, 
now keeping within the length limit of 5.9 A suggested by 
the modeling analysis (See-mm), failed to improve the 
potency over the 2-(4*fluorophenyl)-5-isopropyl derivative, 
8x. Indeed, an additional "front-to-back" width limitation 
(Figure 3) may be apparent with 8ii and 8min, which 
project significantly greater bulk in these directions than 
the other analogs. Finally, of interest is the 2-(4-fluoro-
phenyl)-5-trifluoromethyl analogue 8dd, whose high po
tency may be due in part to stabilization of the pyrrole ring 
by the electron-withdrawing trifluoromethyl group, an 
aspect to be addressed in future communications. 

These results, combined with results from the molecular 
modeling study, confirmed our belief that 8x possessed the 
optimum substitution pattern, since structural modifica
tions at the 2- and 5-positions, as well as variation of the 
bridge to the lactone ring, led to decreased potency. A 
similar conclusion can be inferred from the examination ' 
of other 5-membered ring heterocycles reported in the 
patent literature.17 

(16) Compounds 8c and See were assigned ICJO values of 100 
so they could be included in the correlation. 

(1?) Kathawala, F. G. WIPO Patent WO 84/02131, 

acetate to cholesterol employing a crude liver homogenate 
derived from rats fed a chow diet containing 5% chole
styramine. Method II15 (CoA reductase inhibition screen, 
or COR) was a more specific screen employing a partially 
purified microsomal enzyme preparation to measure the 
direct conversion of D,L-[14C]HMG-COA to mevalonic acid. 
The biological activities are reported as ICM values and 
as a ratio to compactin, which was employed as the internal 
standard in each testing protocol. Compactin consistently 
displayed an ICJO between 0.02 and 0.03 pM. The ICgo 
values from the two assays were moderately correlated (eq 
1,16 Figure 1). 

log (IC50, COR) = 0.81 (±0.09) log (ICso, CSI) - 1.32 
(1) 

n = 36, r2 » 0.70, F = 81, s - 0.39 
Structure-Activity Relationships 

As very little was known about heterocyde-containing 
inhibitors at the outset of this study, our strategy was to 
systematically examine each portion of the structure, 
keeping the 4-hydroxypyran-2-one ring intact. Initially, 
the optimum chain length between the lactone and the 
pyrrole ring was determined. A two-caxbon bridge (8f) was 
superior to either a three*carbon (8d) or aryl spacer (8a-c) 
(Table HI). This is consistent with the findings of Stokker 
et al.5b 

Holding the bridge constant as ethyl, the structure-ac
tivity relationships of the 2 and 5 pyrrole substituents were 
explored. With 5-methyI substitution (8f-w), high potency 
was conferred by bulky cycloalkyl 2-subst2tutents (8s-v). 
Among 2-(substituted-phenyl)-5-methyl derivatives (8£-r), 

(15) Kita, T.; Brown. M.; Goldstein. J. J. Clin. Inuest. 1980. 6$, 
1094-1100. 
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Tsble IQ. fren*'&(2-?yxtol»L>ylAlkyl or -aryl>-4-hydjoxypyTan-2-ones 

Xf 
X 

8 

relative 
W f M .  loglCjo. potency/ HV^M, loglC^ 

CS1 CSI CSI COR COR 
% 

X Ri Rj mp, *C yield fonnula" no. 

4-F(Vi4 CHj 8a 155-7 32 CaHjoFNOj 20 -4.7 0.10 

J-FCsH* 8b CH, 
-q 

54-7 29 CaHsoFNO} 0^1 63 24 -4£ -43 

& 4-FCcH( CH3 8c 142-5 21 COHMFNOJ >100 -4A <0.01 >100 -4.0 

8d -CHJCHJCH,- i-VCS* CHj 
8e -CHCCHjJCHr- tfC&t 
8f -CHjCHr- 4-FCeHi CHj 
8g -CHJCHJ- Ph 
8h -CHXHj- 4.PhC^, CH 
8) -CHjCHr 4-MeOC6H4 CHj 
8j -CHJCHJ- 4-ClC«H4 CHA 
8k -CHjCHr 4-HOCeH, CH, 
81 -CHtCHr 3'FjCCtK, CHj 
8m -CHjCHr 3-M«OC«H4 CHS 
8a -CHjCHr 3.HOC«H< CH3 
8o -CHjCHr ' 2*MeOC6H4 CH9 
8p -CHjCHr ^HOCtH, CHa 
8q -CHJCKJ- . 2-naphthyl CHa 
87 -CHjCHg- 1-naphthy! CHj 

' 8s -CHjCHj- eyelehexyl CHa 
8t -CH3CHi-

oD 41 CnHePNOi 
30 CatHoFNO^ 
32 CtsHajFNOj 
29 CjeHaNO, 
35 C^HaNO, 
50 CnHsNO* 
26 CrtHaCINO, 
- Crt^NO, 

65 CJSHJJFJNOI 
21 CL9HAN0< 
- CjgHjiNO^ 

38 CnHoNO, 
- Ct.H^NO, 

30 CeHsNO/ 
21 CaHaNOj 
25 CjjHjfNOj 

S3 ^4.3 0.02 
CHtCHj), 167-9 
" j oil 
CHj- 89-ei 

104-7 
95-96 
118-121 
161-2 

5.0 -5.3 0.50 40 -4.4 
0^1 -64 0.90 2.8 -5J6 

v 
1.4 -5  ̂ 0.40 13 -4.9 

23 -4.6 aio 23 -4.6 a 
12 -4  ̂ 0.10 -4.6 
10 0.20 -5.0 3.2 -5.5 

6.3 -5J 2.6 -5.6 1.0 
oil 0.30 -5.8 -5J 1.5 5.4 

i 105-9 
144-5 
112-3 
140-2 
foaxs 
137-8 
129-130 

125-6 20 CjjHaNOa 

-5.6 aeo 11 -5.0 2.5 

T 
1.9 1.40 12 -5.0 -5.7 

O.S0 -4.6 2.1 -5.7 25 
J '.I 1.10 30 -4.5 2.5 -HA 

0.10 3.6 -5.4 16 -4.8 
0.70 -5.4 1.8 -5.8 4.0 

0.69 0.50 2.2 -5.6 -6.2 
CHa 

4 
1.10 -5.2 -5.8 5.8 1.4 

8u -CHjCHr CH3 135-8 13 CjoHTiNO/ 3.2 -5.5 1.3 -5.9 . 1.60 

A. 
5v -CHJCHJ- CHj -5.6 135-9 68 C»H„N03 2.3 2.3 1.10 -5.6 

8w -CHJCHJ-
Sx -CHjCHj-
8y -CHjCHr 
8» -CHjCHj-
8aa -CHjCHj-
8bb -CHJCHJ-
8c« -CHjCHr 
Md -CHjCHr 
fiee -CHjCHr 
8ff , -CHaCH,-
&& -CH2CHr 
Slih -CHjCHr 
8u -CHjCHr 
8jj -CHjCHr 
8fck -CHjCHr 
811 -CHiCHi-
8010 -CHjCHj-

Ph-CH 
4-FCSH4 
4-FC£*< 
1-FC^H, 
4-FCsH, 
4-FCsH, 
4-FC«H« 
4-FC<H< 
5-FC.H, 
2-FC6R, 
2,4-FiC4H3 
2-MeOCgH* 
2,6-{M«0)iCflHj CH{CH3)j fosm 
2,5.Me4C#H3 
2-iPiOC6H4 
2-ClC^H, 

CH, 33 CjjH^NQj 
34 CJOHJ.FNOS 
24 CjiHaFNO, 
36 CJJHJJFNOJ 
22 CJOHJJFNQ, 
5 C^H^FNO, 

30 CaHaFNO, >100 
58 CJJHJTF^NOJ 
40 CJOH^FNOJ 

8.9 -3.4 129-132 
CWCHJJJ 105-6 
C{CHJ)3 117-8 
CH(CJHs)J 107-8 
cydopropyl fo&m 
cydobutyl 88-9 
cydohexyl 64-6 

0.10 13 -4.9 
-6.6 0.23 -6.4 30.2 0.40 
-5.7 1.8 -5.8 1.70 1.6 
-4.5 32 20 0.10 -4.7 

2.6 -5.6 2.2 -5.7 1.30 
-4.8 0.20 17 

-4.0 -4.0 <0.01 >100 
-6.2 CFj 8.0 0.63 oil 0.25 -6.6 
-5.6 CH(CHJ)J 87-9 

CH(CHJ)S oil 
CHCCHJJ 75-7 
CH(CH^J oil 

1.8 2.6 1.3 -5.9 
-5.8 9 CsoHa.FNOa'' 0.9 1.8 3.2 -5.5 
-5.2 2.6 8 CaHjaFjNOa 

16 CaHaNO, 
36 CaHaNOj 
25 CaHjsNOj'" 
12 CaHj.NO/' 
25 CaHaClNO, 
34 CaHaNO^* 

-5^ 1.5 1.6 
5.2 5.6 -5.6 1.0 12 

0.2 87 -4.1 19 -4.7 
-4.8 0.2 CH(CHi)s oil 

CH(CHJ)2 oil 
CH(CHj)a foam 

16 12 -4^ 
0J -5^ 3.2 

-5.0 0.5 9.1 U -5.5 
.--4.6 02 25 CH(CHj)a oil 9.6 -5.0 :Q 

D: •HJ 
8ao -CHjCHj- -4.0 <0.01 

0.026 -7.6 100 
^(CjHJj CHlCjHj), oil 20 CNHMNO, >100 

I I 0.025 -7.6 compactin 
i 'Analytical results ate within ±0.4% of theoretical valoes unless otherwise noted. 1,Cholest«iol synthesis inhibition screen; a measure of the rate 

conversion of ("CJacetate to choksteral empl^isg a crude liver hozaogenate. ' ICJO values were determined with four dose levels of each Inhibitor 
• ^ the assay systems described In ref 14 {CSI) and 15 (COR). 'Calculated as follows: (ICjo of test cMnpound)/(lCso of compactin detennioed 

'"nultaneously) x 100. rCoA reductase inhibition screen; a measure of the direct CQavexston of D,L-(14C]HMG-CoA to mevalonic add eiflploying a 
Partially purified iaicros<?nal enzyme preparation. 'C: caJcd, 75.62; found, 75.12. *C: cakd. 72.92; found. 72^0. *C: calcd, 69.54; found, 71.31; H: 
^Icd, 7.01; found, 7.54. *0: calcd, 7443: found, 74.78. V C: calcd, 71.66; found, 72.09. *C: eaJcd, 73-69; found. 72.99. 500 

* 'SV-AV'-T-
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^0H 0, -# 
Ithyt(«n«) fir<4a« 
sue if V+ 
pirn ef UN pyrreU 
<» • K*110*>. 

0, 

v> 
RiNV'^.VR2 

*—1 I 

ewctln t* 

Sli« eomtfilnli: tfj • l«it utcn S.9 A 

<j - lm tMn 3.3 A 

o3 • itu wan 19.« X 

Figure 3. Summary of conclusions from the molecular modeling 
study. 

Molecular Modeling 
In order to identify the required spatial relationship 

between the lipophilic group (represented by the substi
tuted pyrrole, phenyl, and hexahydroaaphthalene ring 
systems) and the 4-hydroxypyran-2-one moiety, quantify 
steric tolerances across the pyrrole ring, aad evaluate the 
relationship between potency and the polarity (charge 
distribution) of the side chains, selected analogues from 
Table IZI, compactin (1), and the potent biphenyl inhibitor m were modeled by using the CAMSEQ-II program pack-
age18,19 (Table IV; see the Experimental Section). Con
formational preferences of the ethyl (or ethylene) bridge 
to the lactone, ring, size of the Bj and Rg substituents 
(Table TV), and charge distribution were compared to 
potency in the CSI screen (at the outset of this study, 
affinities in the COR screen were unavailable for the 
majority of the analogues studied) in order to develop a 
pharmacophore model for HMGR inhibition. 

Lactone Side Chain Conformations. For reference -
purposes, calculated energies for the 0°, 90°, 180°, and 
lowest energy conformations of 0 are summarized in Table 
IV. Figure 2 depicts the calculated energies for individual 
conformations. From Figure 2, all of the modeled com
pounds, including compactin (I), the biphenyl analogue IH, 
and the less potent analogues Sz, 8bb, 8cc, and 8nn, can 
adopt an eneretically favorable conformation where the 
ethyUene) bridge is nearly perpendicular to the parent 
pyrrole, benzene, or hexahydronaphthalene ring systems. 
Indeed, for the potent derivatives 8t and HE, the calcula
tions show that the out of plane (0 = 8O-110c) orientation 
is the only one allowed. In addition, the reduced potency 
of the ferf-butyl (8y) over the isopropyl (8x) analogue may 
be explained by the fact that the out of plane conformation 
{$ «110°) of 8y is calculated to be energetically disfavored 
over the in-plane (0 = 0-70°) orientations. 

Thus, it is concluded that a conformation of the 
ethyKene) bridge to the 4-hydroxypyTan-2-one ring out of 
the plane (90-120°) of the parent ring systems is consistent 
with increased potency as a HMGR inhibitor; Interest
ingly, this corresponds to the calculated mmirouro energy 
and not the X-ray confonnalionlb of compactin. The X-ray 
conformation represents a secondary minimum at 9 -

I a<i at 

Figure 4. Charge distribution of compactin and selected ana* 
logues. Hatched and open spheres represent positive and negative 
charges, respectively. Sphere size is proportionai to the magnitude 
of the atomic charge. 

24.6°, 1.2 kcal/mol higher in energy, probably due to 
packing interactions. 

Steric Tolerances. In determining steric tolerances, 
the substituents were somewhat arbitrarily assigned. ' 
Larger substituents such as substituted phenyl, nor- < 
bornenyl, and the isobutyric ester on compactin were 
placed at (Table IV); small alkyl groups were assigned 
to R*. Changing the assignment would affect the conclu
sions regarding these tolerances. Low-energy, extended ] 

_ conformations of the substituents were used in the distance 
' calculations; other orientations of flexible groups such as i 

CH(C3H&)2 could produce different distances. | 
The maximum lengths of R] and R2 and the overall I 

width of the molecule across the parent ring system from I 
Rl to Rg are given in Table IV. The calculations show a j 
clear dependence of CSI potency on all three distances I 
summarized in Figure 3. High potency (ICH < 1.6 ^M) [ 
is observed only for those analogues whose (a) maximum ! 
length of Ri (Figure 3, d\} is <5.9 A (Table IV; compare I 
8f and 8j), (b) maximum length of Rs (Figure 3, dj) is <3.3 I 
A (compare 8x and 8z or 8nn), and (c) overall width E 
(Figure 3, dj is.<10.6 A (compare 8y and 8bb). Other I 
analogues not included in Table IV reinforce the length | 
constraints at R^ the 2-naphthyl analogue 8q (dl - 6.40 I 
A) is less potent than the l-naphthyl = 4.20 A), and i 
the para-substituted derivatives 8h and 8i possess reduced 8 
potency. 1 

Charge Distribution. Initially, it was hypothesized I 
that the spatial orientation of polar regions with relatively | 
large partial charges within the molecule might be con- | 
nected to CSI potency. Compactin contains two distinct | 
regions of relatively large partial charges corresponding I 
to the 4-hydroxypyran-2-one ring and the isobutyric ester | 
side chain (Figure 4). The potent inhibitors 8f and -8x | 
also present relatively large partial charges, albeit weaker | 
in strength, tn roughly the same region as this side chain, i 
However, attempts to increase potency by more closely | 
mimicking the polar regions associated with the isobutyric 8 
ester of compactin with the more polar 2- and 3-(methoxy ; 
and hydroxyjphenyl analogues 8m-p resultei^jg |quipo-

(16) (a) Potenzone, R, Jr.; Cavicchi. E.; Weintraub, H. J. R.; Hop-
finger, A. J. Comput. Chcm. 1977,1,187. (b) Potenzone, K., 
Jr.; Hopfinger, A. J. A Demonstration of the CAMSEQ-II 
Ssflviare System In pH£W Publ. (FDA) (U.S.), Issue n)A 
78-1046, Structural Correlulions of Cardnogenesis and Muta
genesis, 1976, pp 102-20;!. 

(19) ln-house conversion of thu program to run on an IBM 3033 
under MVS/TSO (J. W. Vinson, unpublished work). • 

M 
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Table TV. Results of Mod«lmg Studies on Compaetm and Substituted Pyrtolei 

HQ, 

DJ 
c 

0 
R. 

U r 8 

width. A A 

90* 180* aia <n coaf (R| to BJ R| 

lactone aide chain 
rotations, CAMSEQ esergies6 

ICtf.* 
JIM O- other rotations' no. 

Se 4-FC«H4 (q-Me)' CH(CHJ)J S.0 .̂io* -4L43* 100' 60",-4232* 10J2 U8' 2A6 l-sQ' I 

also bond from o-Me' 
to lactone side chAtn 
from 0s to 60° by 20* 

8e 4'FC^ (a-Me/ 
Sf 4-FCCH4 

8j 4-ClC,H4 

CH(CH3)2 S.0 -46.93* -27.09M IOC O'.HtSS' 
0.51 -4052 -39^7 -10.03 0°.-40.92 

10.12 SJ8 2.48 as abov« 
SJS& L50 methyl group (RJ from 

0* to 60' by 10* 
CHj 7.66 

CH3 10 9.33 5.89 1.50 as above 
8t* CHj 1.4 67.11 -44.96 -16.40 90C,>-445S 7J22 3.64 1.50 bond from R] to pyrrole 

from 0* to 360* by 20* 
. ana* 
jative 
litude 

iv CH3 IA 19.63 -43.65 -15.01 70e,~J4.S5 7.87 4.27 1.50 as above 

8x 4-FCeH< CH(CHj)} 0.40 -46.64 >46.06 46.29 0*. -46.64 10.12 548 2.48 [^CHJ ue to 

8y 4-FCjH, 1.6 -47.77 -24.10^ 100 0*. -47.77 CtCHjJj 10-20 &56 2.48 es, 
0.ied. 

nor-
were | 

igned i 8z 4-FC(H4 
mclu-1 
snded t-
stance | 
jchas 

all bonds from 0* to 
60° by 20" 

CmCaft), hO 20 -52J5 -50J7 100 0*. -52.35 10.99 &S6 3.74 

terminal methyls set 
to a staggered 
conformation 

&58 ZM bond from Rj to pyrrole 
from 0* to 360° by 20" 

&58 4.33 bond from R* to pyizok 
from 0* 10 360* by 20* 

3.74 3.74 see compound 8* above 
5.66 1.50 

8bb 4-FC6H< cydobuQ-l 

cydohexyl 

-46.46 -44.82 .6.01 60s, -46.64 10.62 17 

tverallg 8ec 4>FCA 
p tea cmc&b 

-51.76 -50^1 100 0*. -51.76 1L92 100 
i from £ 
.how 8 CHCCjHJ, 100 100 -47^8 100 100*. -54.31 

0.026 10.17' -56.04' VXf 120*.-61.74' 
9.41 

I 8.81' "Xf . •Wd tances 
6MM) -fro 
•irrmm 

terminal alkyl groups 
set to a staggered 
conformation 

mpareg 
is <3.31 
width | 
Other! m 
length 
= 6.40 
'0, and 
educed 

532 L50 bond £roa Rj (Me) to 
phenyl frwn 0* to 60* 
by 20*; bond from Rl 
^F^MeCgHs) to 
phenyl from 0s 

{biphenyl eoplaaar) to 
90* by 15' 

Xf 0.01 100 -48.89 100 130".-S192 8.74 

Hs 

V5"9 

lesizeds 
lativelyl 
D6 COD" K  ^  _ _ _ _ _  
^ctinctl / screen (see Table ni). ^Coi^ntereloekwise rotation of 6 from 0 to 180* by 10*. unless otherwise noted, starting from the in-plane confonaation shown 

£ l&to&s A, B, C, D in a eis orientation). Sterie and electrostatic (using charges calculated via the CNDO/2 method) terms were used. Energies are is kilocaJo-
•ondinil "tt/aole. 'At each conformation of the lactone side chain, rotations were performed onthe marked bonds from 0* to 160* by 20*. u&less otherwise indicated, 
"esteig u™tituted phenyl rings at Ri were held perpendicular to the pyrrole. dIi stereoisomer. *6 was scanned from 0* to 250* by 10*. '5 stereoisomer. *9 • 110° 

d SXi k™'/®0'- ''Endo isomtr. 'E*o isomer. * 8  • 70* eonfonner, -4633 Iceal/mol. ^Chair form; equatorial attachment to pyrrole. ' j was scanned 

./eaketl 
3 chain.! Mnt> not more potent, analogues. In addition, compounds 
closely! Containing bipydo moieties at (8t-v) demonstrated that 

)butyric| a P^ar substituent in this area (or an aryl ring, for that 
aethoxyg 5?**^ was not required for CSI potency at the 1 MM level 
equipo-i ^ it is Concluded that CSI potency is relatively in-

& 
CHa 

to 350* by 10*. 

sensitive to the polarity of the group at Rj. 

Conclusions 
A series of 6-(2-pyTTol-l-ylethyl)-4-hydroxypyran-2-ones 

(8) has been identified as inhibiting the enzyme HMG502 

Wm': 

W'i 

•niHinimitftfU 
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reductase (HMGR). By measuring the inhibition of 
HMGR in vitro, the 2* and 5»substitueDt5 on the pyrrole 
zing have been optimized, thus obtaining a compound (&c) 
that possesses 30% of the in vitro potency of the potest 
fungal metabolite compactin. 

From a molecular modeling study, it was determined 
that so long as the 2- and 5-substituents did sot interfere 
with the ability of the ethyl bridge to the lactone ring to 
attain an out-of-plane conformation (0 = 90-110°), and the 
substrtaents were within the distance coatraints given in 
Figure 3, one could expect to achieve potency at the 1 ion 
level in the CSI screen. Attempts to enhance potency by 
mimicking partial charges in the polar isohutyric ester side 
chain in compactin failed. It is concluded that there are 
no strong electronic requirements for binding in this area. 

In addition, the reduced potency of 8w, Sii, and 8mm 
relative to other substituted phenyl derivatives suggests 
a steric intolerance off of one of the ortho phenyl positions 
of the Ri substituent One other noteworthy observation 
is that substitution of the 5-isopropyl with trifluoromethyl 
produced an analogue, 8dd, of essentially equal potency, 
(Table HI: compare 8dd with 8f and 8x). This suggests 
the desirability of an electron-deficient pyrrole ring and 
a possible direction for future exploration. Efforts to 
further optimize the inhibitory potency of this series will 
be reported in subsequent publications from these labo
ratories. 

Experimental Section 
Unless otherwise noted, materials were obtained from com-

merdaj suppliers and wsre used without further purification. THF 
was distilled from sodium and benzophenone. All organic extracts 
ware dried over MgS04 except where otherwise noted. Melting 
points were determined on a Thomas-Hoover melting point ap
paratus and are uncorrected. Infrared spectra were detennined 
on a Nicolet MX-1FT-IR spectrophotometer. NMR spectra were 
determined on either a Varian EM-390 spectrophotometer or a 
VarianXL-200 instrument Chemical shifts are expressed as parts 
per million donnfisld from internal tetramethylsQane. Elemental 
analyses for carbon, hydrogen, and nitrogen were determined on 
a Per kin-Elmer Model 240C elemental analyzer and are within 
0.4% of theory unless noted otherwise. HPLC analyses were 
performed with a Varian 5500 unit equipped with a Reodyne 7126 
loop injector, a Dupont variable wavelength detector, and an 
octadecylsilane column (Alltech C18 60QRP, CHjCN-^O eluant, 
€0:40, v/v) interfaced to Varian 402 data system for computation 
of peak areas. All starting materials were commercially available 
unless indicated otherwise. 

Preparation of l-(4-Fluorophcnyl)-5*methyl-l,4-hexane-
dione (3p). Method A. l-(4-Fluorophenyl)-2-propen-l-oQe (43.0 
g, 287 mmol) was mixed with 81.2 mL (344 mxnol) of isobutyr-
aldehyde, 26 mL (200 mmoi) of triethyiamine, and 14.5 g (58 
mmol) of 2*(2-hydroxyethyl)-34nethyl*4-benzylthiazolium chloride. 
The mixture was stizred at 70 0C under nitrogen for 12 h, cooled 
to room temperature, and partitioned between ether (500 mL) 
and water (100 mL). The aqueous layer was further extracted 
with ether (800 mL)' The combined ether extracts were washed 
successively with water (200 mL), 2 M HC1 (2 X 100 mL), and 
brine (100 mL) and dried, filtration and concentration to dryness 
in vacuo provided an oil which was distilled (bp 115-120 eC, 0.2 
mxnHg) to provide 36.7 g (58%) of the title compound which 
solidified on standing: 90-MHz NMR (CDClj) 11.15 (d, 6 H, «7 
* 7 Hz), 2.7 (septet, 1H, J - 7 Hz), 2.8 (m, 2 H), 3.05 (m, 2 H), 
7.12(t,3H),755(m,2H). An analytical sample could be obtained 
by recrystallraatiop from hexane, mp 51-3 "C. Anal (CUHJSFOJ 
C, H, N. 

Alternate Synthesis of 3p. A mixture of 2«methyI-4-pen-
ten-4«oneM (2.0 g, 20 mmol). 4>nuoroben2aldehyde (2.4 g, 20 
mmol), 2 mL (14 mmol) of triethylaimne, and 1.0 g (4 jnmol) of 
2-(2-hydroxyethyl)-3-methyl-4-bcnzylthia2olium chloride was 
stirred under nitrogen for 5 h at 70 "C, cooled to room temper
ature, and partitioned between ether (200 mL) and water (50 mL). 
The water layer was extracted with ether (200 mL). The ether 

Aoth et al. 

extracts were combined, washed successively with water (50 mL),' 
2 M HC1 (50 mL), and brine (50 mL), and dried. After concen
tration to dryness in vacuo, the residue was flash chromatographed 
on silica gel with hexane-ethy! acetate (20:1 v/v) as eluant, af
fording 2.6 g of 3p, mp 47-49 0C. 

Method B. To a suspension of hexane-washed NaH (6.S g, 
270 mmol) in dry DMF (300 mL) at 0 *C under dry nitrogen was 
added a solution of methyl 4-methyl-3-cocopentanoate (37.5 g, 260 
mmol) in 100 mL of dry DMF. When gas evolution had subsided, 
a solution of 2-bromo-4'-fluoroacetophenone (260 mmol) in dry 
DMF (100 mL) was added dropwise over 60 rain. The mixture 
was allowed to warm to 25 0C overnight, poured into ice-cold 2 
M HC1 (300 mL), and extracted with ether (2 x 200 mL). The 
organic layer was washed with water (3 x 50 mL) and brine (50 
mL) and concentrated to dryness in vacuo. The crude product 
was dissolved in 800 mL of 3:1 THF-water and treated with NaOH 
(24 g, 600 mmol), and the mixture was stirred overnight. The 
solution was made acidic with 6 N HC1 and extracted with ether 
(2 x 300 mL). The ether extracts were washed with water (50 
mL), bicarbonate (50 mL), and brine (50 mL) and dried. Dis
tillation provided 40 g (69%) of 3p. 

Preparation of 2-[2-(4-Fluorophenyl)-5'(I-aethyl-
ethyl)«lH-pyrrol-l-yl]-l-cyanoethane (5, Rj = 4-FPh, Rg = 
CH(CH3)2, X = -CH2CHf). A mixture of 3p (365 g, 1.65 mol), 
3>aminopropionitrile ^g-fmnarate (234 g, 1.83 mol), and 1 g of 
p-TSA in glacial acetic add (1800 mL) was stirred and heated 
at reflux for 8 h. After cooling to room temperature, the solution 
was poured into ice water (3 L). The solid that formed was isolated 
by suction filtration and recrystallized from isopropyl ether and 
hexane (212 g, mp 75-78 eC}. The filtrate was extracted with 
ether (2X1L). The combined ether extracts were washed with 
water (1 L), saturated aqueous sodium bicarbonate (until gas 
evolution ceased), and brine (500 mL) and dried. Filtration and 
concentration to dryness in vacuo afforded a solid which was 
recrystallized from isopropyl ether to provide a further 98 g of 
the title compound (310 g total, 73%): IR (KBr) 2990,2249,1566, 
1522,1484,1219,1162,847,782 cm'1; 200-MHz NMR (CDCI3) 
31.30 (d, 6 H, J = 7 Hz), 2.32 (t, 2 H, J * 7 Hz), 2.92 (septet, 
1H, J « 7 Hz), 432 (t, 2 H, J * 7 Hz), 6.00 (d, 1H, J = 3£ Hz), 
6.10 (d, 1H, «7 = 3.5 Hz), 7.0-7.4 (m, 4 H). Anal. (CJSHWFNJ) 
C, H, N. 

Preparation of 3-[2-(4-Fluorophenyl)-5-(l-methyl-
ethyl)-lH-pyrrol-l-yl]propanal (6t). A stirred solution of the 
above intermediate (200 g, 780 mmol) in 1500 mL of CH2CI2 at 
ambient temperature under nitrogen was treated dropwise with 
936 mL of a 1.0 M solution of diisobutylaluminum hydride 
(DEBAL-H) in CHJCIJ over 4 h. The resulting mixture was stirred 
overnight at room temperature, and then the excess hydride was 
destroyed by cautious addition of methanol. When gas evolution 
was complete, the solution was carefully poured into 1500 mL 
of vigorousiy stirred ice-cold 2 MHC1 (exothemiic). The emulsion 
that resulted was extracted with ether (2X1L), and the combined 
ether extracts were washed successively with water (500 xoL), 
saturated aqueous sodium bicarbonate (2 x 500 mL), and brine 
(500 mL) and dried. Tbe solvents were removed in vacuo, and 
the residue was flasb chromatographed over silica gel, eluting with' 
hexane-ethyl acetate (10:1, v/v) to provide 6t (187 g, 92%) as 
a colorless oik IR (film) 2930,1720, cm-1; 90-MHz NMR (CDCI3) 
6 1.25 (d, 6 H, J - 7 Hz), 2.50 (t, 2 H, J • 7 Hz), 2.85 (septet, 
1H, J s 7 Hz), 4.20 (t,2H,«/=7 Hz), 5.90 (d, lH,«/« 2.5 Hz), 
6.03 (d, 1 H, J * 2.5 Hz), 6.0-7.3 (m, 4 H), 9.45 (s, 1 H). 

Preparation of Methyl 7-[2-(4-Fluorophenyl)-5-(l-
methylethyl)«lff-pyrrol-l»yl]-5-hydroxy-8-oxoheptanoate (7, 
Rj 4-FPh, Rj a CH(CH3)2, X = -CHJCHJ-). A stirred sus
pension of hexane-washed NaH (2.17 g, 91 mmol) in anhydrous 
THF (200 mL) at 0 "C under nitrogen was treated dropwise with 
asolution of methyl acetoacetate (8.9 mL, 82 mmol) in anhydrous 
THF (150 mL) over 30 min. When gas evolution was complete, 
n-butyUithium (39 mL of a 2.1 M solution in hexane) was added 
dropwise. The resulting solution was stirred for 30 nun and then 
treated dropwise over 30 min with a solution of 6t (19.4 g, 74.9 
mmol) in anhydrous THF (150 mL). The solution was stirred 
for an additional 1 h and the reaction was quenched with saturated 
aqueous NH^Cl (100 mL), followed by 2 M HC1 (100 mL). 

The resulting mixture was partitioned between ether (500 mL) 
and water (100 mL). The water layer was separated and^jjfracted 

f 

f !  

BR 
mi 

Sawai Ex 1005 
Page 2997 of 4322



a V.--.:-

[gift 
?1 

, 

; Inhibitors of Cholesterol Biosynthesis. 1 

with ether (300 mL). The ether extracts were combined, washed 
with brine (50 xnL), and dried. The solvents were removed in 
vacuo, and the residue was flash chromatographed on silica gel, 
eluting with hexane-ethyl acetate (5:1, v/v) to yield 19.9 g (64%) 
of the title compound as a colorless oil: 200-MHz NMR (CDCI3) 
51.28 (d, 6 H, J = 7 Hz), 1.55 (m, 2 H), 2.45 (m, 2 H), 2.6 (br s, 
1H, J = 2.5 Hz), 7.0-7.4 (m, 4 H); IR (film) 3520,2966,2873,1749, 
1716, 1518,1223,1159, 845, 815,767 an"1. 

Preparation of £raiis-6-[2-[2-(4-FIuorophenyl)-5-(l-
inethylethyl)-lfi'-pyrrol-l-yl3ethyl]tetrahydro-4-hydrosy-
2H-pyran-2-one (8x). Air (30 mL) was bubbled by syringe 
through a stirred solution of n-B^B (58 mL of a 1 M THF 
solution) in dry THF (50 mL) containing 19.9 g (53 mmol) of the 
above intermediate at room temperature. The solution was stirred 
for 18 h at room temperature and cooled to -78 0C, and sodium 
borohydride (2.27 g, 60 mmol) was added in one portion. The 
mixture was stirred for 60 min at-78 0C and wanned to 0 CC for 
90 min. A mixture of water (10 mL) and methanol (10 mL) was 
carefully added (gas evolution). NaOH (3 M, 60 mL) and 307o 
H2O2 (30 mL) were added simultaneously to the mixture from 
separate dropping funnels. The vigorously starred mixture was 
held at 0 0C for 60 min and then at room temperature for 2 h. 

The mixture was partitioned between water (300 mL) and ether 
(300 mL). The ether layer was extracted with 10% aqueous NaOH 
(50 mL). The aqueous layers were combined, acidified with 
concentrated HC1, and extracted with ethyl acetate (2 x 500 mL). 
The ethyl acetate extracts were combined, washed twice with brine 
(100 mL), and dried. Removal of the solvents in vacuo yielded 
12.5 g of an oil which was dissolved in toluene (500 mL) and heated 
at reflux with azeotropic removal of water (Dean-Staik trap). The 

i cooled solution was concentrated and the residue flash chroma-
| tographed on silica gel, eluting with hexane-ethyl acetate (5:1 v/v) 

g to yield 11 g of a colorless solid. Hecrystallization from isopropyl 
S ether yielded 9.5 g (52%) of 8x, mp 104-105 0C, which was a 97:3 
5 mixture of.diastereomers by HPLC: 200-MHz NMR (CDCI3) 6 
I 1.30 (d, 6 H, J « 7 Hz), 1.5-1.9 (m, 4 H), 2.60 (m, 2 H), 2.98 (septet, 
* 1 H, J = 7 Hz), 4.0-4.3 (m, 3 H), 4.45 (m, 1 H), 5.98 (d, 1 H, J 
B = 2.5 Hz), 6.08 (d, 1 H, J = 2.5 Hz), 7.10 (m, 2 H),7.33 (m, 2 H); 
\ IR (KBr) 3440,2966,2870,1690,1518,1268,1223,1075,837,773 
| cm'1. Anal. (CMH^FNOJ) C, H, N. , 
[ Preparation of 2-[2-(4-Fluorophcnyl)-5-(l,l-dimethyl-
[ ethyl)-lir-pyrrol-l-ylH-cyanoethane (5, Rj = 4-FPh, Rj = 
j X — -CHJOHJ-). Glacial acetic add (125 mL) was added 
I in one portion to a stirred solution of 3q (66 mmol) and etha-
| solamine (27 mL) at ambient temperature. A vigorous exothermic 
1 reaction ensued (the internal temperature rose to 95 0C). When 
I the exotherm had subsided (TLC indicated reaction almost 
1 complete), the solution was stirred and heated at reflux for 30 

min (TLC indicated all starting material was consumed, but a 
Dew high-fy spot had appeared). The reaction mixture was cooled 
to room temperature and poured into ice water (200 mL). The 
aqueous mixture was extracted with ether (2 X 500 mL). The 
combined ether extracts were washed with water (2 X 200 mL), 
saturated aqueous bicarbonate (2 X 200 mL), and brine (100 mL), 
dried, and concentrated to dryness in vacuo. Flash chromatog-

1 raphy of the residue on silica gel, eluting the ethyl acetate-hexane 
(10:1 v/v) provided 10.7 g of 2-[2-(4-nuorophenyl)-5-(l,l-di-
niethylethyl)'lH-pyrrol-l-yl]-2«ethanol product (62%) and 5 g 
of s high-ffy material which appeared to be the corresponding 
O-acetate by NMR (3 H, s, 5 2.05). The high-Jfy fraction was 
stirred with NaOH (2 g) in CH3OH (50 mL) and water (10 mL) 
for 2 h. The solution was concentrated, diluted with water (20 
toL), and extracted with ethyl acetate (2 x 200 mL). The ethyl 
acetate extracts were washed with brine (50 mL) and dried, 
filtration and concentration to dryness in vacuo provided a further 
3-7 g of the above alcohol (14.4 g total, 84%). 

Mesyl chloride (1.93 mL, 25 mmol) was added dropwise to a 
stirred solution of the above alcohol (5 g, 19.1 mmol) in pyridine 

. (15 mL) cooled in,an ice bath. The mixture was stirred for 2.5 
) i h at 0 0C, wanned to room temperature, poured into water (300 
1 s^), and extracted with ether (2 x 300 mL). The combined ether 
1 : extracts were washed with water (50 mL), 2 M HC1 (50 mL), 

1 bicarbonate (2 X 50 mL), and brine (50 mL), dried, and 
) | centrated to dryness in vacuo. The crude mesylate was used 
3 1 without further purification. 
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A solution of KCN (1.54 g, 23.6 mmol) and KI (1.16 g, 10 mmol) 
in water (12 mL) was added dropwise to a stirred, 70 0C solution 
of the mesylate (4.0 g, 18 mmol) in DMF (36 mL). The resulting 

- solution was heated under reflux for 24 h, cooled, and poured into 
ice water. The mixture was extracted with ether (2 x 200 mL). 
The combined ether extracts were washed with water (50 mL), 
2 M HC1 (25 mL), bicarbonate (2 x 50 mL), and brine (25 mL), 
dried, and concentrated to dryness in vacuo. Flash chiomatog-

. raphy of the residue on silica gel, eluting with hexane-ethyl acetate 
(20:1, v/v), provided 2.8 g (88%) of the title compound: 90-MHz 
NMR (CDCI3) 5 1.42 (s, 9 H), 2.20 (t, 2 H), J = 2 Hz), 4.30 (t, 
2 H, J = 7 Hz), 5.90 (d, 1H, J = 4 Hz), 6.00 (d, 2 H.J = 4 Hz), 
6.9-7.4 (m, 4 H). 

Prepartion of 6-[2-(2-Bicyclo[2^^]oct-2-yI-5-methyl-lB'-
pyrrol-I-yl)ethyl3tetraliydro-4-hydroxy-2fl'-pyran-2-one (8v). 
To a solution of Su (0.3 g, 0.91 mmol) in ethyl acetate (10 mL) 
was added 0.03 g of 10% Pd-C. The mixture was evacuated, 
placed under a balloon of hydrogen (1 atm) at room temperature, 
and stirred overnight The suspension was filtered through Celite 
and concentrated to dryness in vacuo, and the solid residue was 
recrystallized from isopropyl ether to afford 0.21 g of 8v (68%), 
mp 135-139 eC. Anal. (CaHaNOa) C, H, N. 

General Demethylation Procedure (Preparation of 8n). 
BBr3 (11 mmol) was dissolved in 8 mL of CHjClj and added 
dropwise to a solution of 8m (1.2 g, 3.64 mmol) in 100 mL of 
CHjClj at -20 eC under dry nitrogen. The mixture was stirred 
for 2 h, and then a further 2 mmol of BBrj was added. The 
solution was allowed to warm slowly to 0 0C, poured into saturated 
aqueous bicarbonate (500 mL), and extracted with ethyl acetate 
(2 x 200 mL). The combined organic extracts were washed with 
10% aqueous bisulfite (50 mL), saturated aqueous bicarbonate 
(30 mL), and brine (30 mL), dried, and concentrated to dryness 
in vacuo. Flash chromatography of the residue provided 450 mg 
of impure phenol. Two recrystallizations from isopropyl ether 
provided pure 8n, mp 110-111.5 0C. Anal. (C]SH21NO<) C, H, 
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HMG-CoA Reductase Inhibition Assay 1: The Cholesterol 

Synthesis Inhibition Screen (CSI). The procedure is a 
modification of the protocol developed by pugan et al." Male 
rats (type CD from Charles River) weighing 300-400 g were kept 
in*house for at least 1 week before the day of the experiment For 
3 consecutive days before being used, they were fed a diet of 5 % 
cholestyramine (by weight) in normal ground chow. On the day 
of the assay, the rats were anesthetized with ether and sacrificed. 
Their livers were removed, weighed, and placed on Saran Wrap 
on ice. The entire livers were minced and diluted with 2 volumes 
of ice-cold pH 7.4 homogenizing buffer (0.1 M KPO4, 0.004 M 
MgCl2*6H20,0.001 M EDTA, and 0.01 M 2-mercaptoethanol). 

Liver homogenates were prepared by use of five to six passes 
of a Teflon pestle in a 50-mL glass homogenizer. The homogenates 
were pooled and centrifuged at SOOOg for 10 min at 4 °C. Initial 
supernatants were pooled and centrifuged at 20000^ for 15 min 
at 4 eC. Final supernatants were carefully drawn off, avoiding 
the loose pellet and lipid layer, pooled, and kept on ice. One-
milliliter aliquots of this crude microsomal preparation were used 
for the assay. 

Compounds were dissolved in 2 mL of toluene and sonicated 
if not fully soluble. The mixture was treated with 2 mL of 0.1 
N NaOH and stirred constantly for 2 h in a water bath at 45-50 
CC. Any remaining toluene was blown off under a stream of N2. 
Approximately 6 mL of 0.1 N NaOH was added and the saponified 
drug placed on ice immediately. If the salt had crystallized, it 
was sonicated to achieve as uniform a suspension as possible. The 
pH was adjusted to 7.4 with HC1 and the volume brought to 10 
mL with HjO. One-milliliter aliquots were frozen in dry ice-
acetone and stored at -70 0C. 

On the day of the screen, drugs were dissolved in 1 mL of 0.1 
N KOH and diluted with 11 mL of homogenizing buffer to make 
a 2 mM stock solution. If necessary, sonication was used to achieve 
a solution, or in some cases, a suspension of drug. The 2 mM stock 
was diluted 1:1 with a mixture of 1 mL of 0.1 N KOH and 11 mL 
of homogenizing buffer. The resulting 1 mM solution was further 
diluted with homogenizing buffer alone to produce a series of 10 
X stocks from 10"6 to 10*3 M. The sodium salt of compactin was 
used as a reference compound in every assay in a concentratigi^^ 
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,uM DL-3-hydroxymethylglutaiyl-coenzynie A (glutaiyl-3-uC) 
(stock, 7.4 MM unlabeled; HMG-CoA + 0.68 pM [MCJHMG-CoA 
(4.5 pCi/MitioI); final concentration 8^ ^iM). . 

of 20 mM NAD, 0.1 ml. of 20 mM NADP, 0.1 mL of 200 mM " Resuspension buffer (70 ^L) + microsomal solution (20 ^L; 100 
PZ protein) + drug (10 fiL) = 100 ML. ' 

Incubation buffer (90 fiL) + ["CJHMG-CoA (10 id.) (final 
addition) - 100 fiL. 

Total volume of assay mix = 100 #iL + 100 /J, = 200 ML. 
The assay solution was vortezed and incubated in a ghafriwg 

water bath at 37 0C for 60 min. Termination of the reaction was -
accomplished with 30 fiL of concentrated HCL Conversion of the 
["Cjmevalonic add to the lactone form occurred in a water bath 
for 30 min at 37 0C. Conversion of [1,4C]mevalonic acid to the 
lactone form occurred during refrigeration overnight. To each 
reaction tube was added Di>(2-3H]mevBlomc acid lactone 
(10000-15000 cpm + 200 ii% of unlabeled mevalonolactone) as an 
internal standard to correct for incomplete recovery of [WC]-
mevafonate. After vprtexiag, an aliquot (50 fiL) from the assay 
mix in each tube was put over a AG 1-X8 (200-400 mesh) formate 
form anion exchange resin column. The mevalonate was eluted ' 
with 3 x 750 id. of water into scintillation vials. Scintillation • 
cocktail (Bee km an Readi-Sotv, 10 mL) was then added to each 
vial The vials were vortexed and allowed to equilibrate for 1 h. I 
Standards for the (wC]HMG-CoA, pHJaevalonolactone, and 
acid-inactivated microsomes (blank) were also isolated by column -
separation in a Hewlett-Packard Model 3320 Tricarb scintillation 
spectrometer set for double label counting 3t Tw»Tim>>m efficiency. 
Standards for {"CJHMG-CoA, I3!!] mevalonolactone, and acid* 
inactivated microsomes (blank) were also isolated by TLC, 
scraped, and counted. Calculations were performed in the usual 
manner taking into consideration crossover of 3H into the 14C 
channel and visa versa, as well as dilution factors and specific 
activity of [14C]HMG-CoA used Reductase activity was expressed 
as picomole of [l4C]HMG-CoA converted to ("CJmevalonic acid 
lactone/milligram of microsomal protein per minute. Compactin 
was used as a reference compound at concentrations of ICT9 and 
10~7 M to determine the concentration at 507o inhibition from 
control value. Drugs were tested for their inhibitory characteristics 
at four concentrations run in triplicate. Statistical significance 
from control values was determined by using Dunnett's t test. . 

Molecular Modeling. Selected analogues were modeled by 
using an in-house modified version17 of CAMSEQ-II18 operating on 
an IBM 3083 machine. The structure of compactin was obtained • 
from publishedlb X-ray data; the structure of pyrrole came from 
a compendium20 of minimized structures. Coordinates for other . 
groups were extracted from the library of fragments within ; 
CAMSEQ-u. Structures HI and 8 were built to attaching the side 
chain containing the ̂ -hydroxypyran-S-one ring (coordinates for 
which were copied from the X-ray structure of compactin) to the . 
benzene and pyrrole rings, respectively, and adding the other : 
substituests. -Side chains were rotated to remove steric contacts. 

After CNDO/2 was employed to generate atomic charges, . 
counterclockwise rotations (unless otherwise noted, from 0° to 
ISO 0  by  10° )  were  pe r fo rmed  us ing  the  SCAN module  abou t  6 ,  •  
starting from the in-plane conformation shown in the structure ' 
at the top of Table IV (atoms A-B-C-D coplaaar). The con- • 
formation of the 4-hydroxypyTan-2«one ring was held fixed > 
throughout these calculations. Steric and electrostatic energy ' 
terms were used. At each conformation of 6, the conformational 
flexibility of the 2- and 5»substituents was investigated (Table 
TV; column headed by "other rotations"), including energy \ 
evaluation, to insure that a low-energy conformer of $ was selected j 
Both the endo and exo isomers of the norbornenyl analogue 8t j 
as well as the R and 5 isomers of 8e were modeled. The axial- \ 
attached isomer of Sec proved to be sterically hindered and was • 
not included. Figures 1 and 2 were generated by using the SAS-

' GRAPH program package.21 In eq 1, the number in parentheses 
is the standard error of the regression coefficient, n is the number > 
of compounds, r is the correlation coefficient, F is a significance i 
test, and $ is the standard error. -1' 

Assay Conditions. The assay was carried out in duplicate 
in 16 X 125 mm screw-capped tubes. The reaction mixture 
contained the following, on ice (initial concentrations): 0.1 mL 

glucose S-phosphate, 0.5 mL of 0.12 mM niacinamide, and 0.2 mL 
of the 10 x drug stocks. Controls were also run with 0.2 mL of 
a mixture of 1 mL of 0.1 N KOH; plus 11 mL of homogenizing 
buffer in place of drug. One milliliter of the crude microsomal 
preparation was added immediately after the drugs, to give a total 
volume of 2 mL. Final drug concentrations were 10"4 to 10"" M, 
or in the case of compactin, 10"® to lO"9 M. The samples were 
wanned at 37 0C for 5 min before adding the radioactive precursor. 
[l-"C]Acetate was used in the amount of 2.B8 pCi per sample, 
plus 98 pmol of sodium acetate as cold carrier. When [3H]-
mevalonate was used, the amount of 0.5 pCi per sample with cold 
carrier was added to make a total of 0.2 itanol per sample. Volume 
of radiolabel per sample was 100 pL. After receiving radiolabel, 
samples were incubated at 37 ̂ C for 1 h and treated with 2.5 mL 
of 10% KOH in ethanol, and the saponification was carried out 
at 70 0C for 2 h in a water bath. After cooling to room tem
perature, the nonsaponifiable lipids (cholesterol accounts for 
approximately 80% of nonsaponifiable lipids; the remainder are 
methyl sterols) were extracted by shaking the samples with 4.2 
mL of hexane for 10 min. After phase separation, 2 mL of the 
hexane layer was diluted with 8 mL of Handifluor and counted. 

Percent inhibition was calculated as follows: 1.0 - (drug 
cpm/control cpm). Control refers to the samples that received 
buffer only. From a plot of percent inhibition versus the log of 
the drug concentration, the ICW was determined. Every assay 
yielded an IC$o for the reference compound, compactin, thus 
providing a comparison for the other compounds as well as a 
standard to check for consistency between assays. 

HMG CoA Reductase Inhibition Assay 2: Co-A Reductase 
Inhibition Screen (COR). This procedure is a modification of -
that reported by Kita et al.is Male Charles River (CD) rats 
weighing 200300 g were fed a chow diet containing cholestyramine 
(5 %) for 3 days in order to increase levels of liver microsomal 
HMG-CoA reductase. Between 9 a.m. and 10 a.m., fed animals 
were anesthetized with ether prior to a midline incision to open 
the abdomen. Traverse cuts were made to the left and right of 
abdominal cavity exposing the hepatic portal vein. A syringe with 
a 22-gauge needle containing 10 mL of exsanguinating buffer (40 
mM Tris, 0.25 M sucrose, 0.3 mM EDTA, 5 mM dithiothreitol 
(DTT), pH 7.2) was injected into the portal vein after cutting the 
inferior vena cava. Prior to exdsion, the liver was cleared of blood 
by perfusion with exsanguinating buffer. Immediately after ex
cision, the liver was added to ice-cold (4 <>C) pH 7.4 buffer (0.3 
M sucrose, 5 mM DTT, 50 mM leupeptin, 5 mM EGTA, 1 mM 
PMSF). Approximately 1 g samples were taken from the largest 
lobe and homogenized with 10 strokes of a tightrfitting Potter* 
Elvehjem homogenizer. Each homogenate was centrifuged for 
15 min at 120005 & Servall refrigerated-automatic centrifuge 
(SM-34 rotor). The supernatant was decanted and respun under 
the same conditions. The resulting supernatant was removed via 
pipet, with special care being taken not to remove any of the 
mitochondrial-rich pellet The supernatants were then pooled 
and centrifuged with a 50 Ti or 60 Ti rotor in a Beckman L8-80 
ultracentrifuge. After ultracentrifugation, the pellet was mixed 
with ice-cold KH3PO4 buffer (0.2 M, pH 7.4), homogenized, and 
stored in liquid nitrogen at 10 mg/mL microsomal protein. 
Microsomes maintained in liquid nitrogen retained HMG-CoA 
reductase activity for up to 1 year. Each pellet was resuspended 
in a solution of 0^3 M sucrose and 10 mM 2-mercaptoethancl and 
frozen immediately in liquid nitrogen. The aliquoted samples 
(500 jiL) were then stored at *-70 'C for no more than 1 month. 
For each microsomal isolation, an activity /microgram of micro
somal protein curve was determined so that the amount of mi
crosomal protein utilized in each assay was in the linear part of 
the activity curve. 

Assay Conditions. Frozen microsomes (see above) were al
lowed to slowly thaw on ice. Assay solutions were prepared as 
follows: 

A. Resuspension buffer: 0.2 M KHjPO* buffer, pH 7.4. 
B. Incubation buffer: 0.2 M KHaPO^ buffer (stock, 3 M 

KH2P04-3H20,1M KH2PO4, final 2 M); 0.01 M EDTA, 12 mM 
dithiothreitol; 40 mM glucose 6-phosphate; 4 mM NADPH; 0.45 

: l  

$ 

(20) SYBYL Standard Fragment Library, generously supplied by 
Tripos Associates, St Louis, MO. 

(21) SAS Institute, Inc. SAS/GRAPH User's Guide, Version 5 Ed- -j 
ition; SAS Institute, Inc., Cary, NC, 1985. ' 505 
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97-96-1; 2 (Rj = cydopropyl), 1489-69-6; 2 (Rj = cyclobutyl), 
2987-17-9; 2 (R* = cydobexyl), 2043-61-0; 2 0^ = CiCHJJ, 
630-19-3; 2 0*2 = 4-F-C6H4), 459-57-4; 2(Rj = CJHJ), 123-38-6; 
3a, 583-05-1; 3b, 123183-95-9; 3c, 63472-37-7; 3d, 53842-12-9; 3e, 
2108-54-5; 3f, 123183-96-0; 3g, 123183-97-1; 3b, 104562-48-3; 3i, 
123183-98-2; 3), 123263-79^; 3k, 70353-45-6; 31,123183-99-3; 3m, 
61771-79-7; 3n, 123184-00-9; 3o, 123184-01-0; 3p, 104568-6^; 3q, 
123184-02-1; 3r, 123184-03-2; 3s, 123184-04-3; St, 123184-05-4; 

I 3u, 123184-06-5; 3v. 123184-07-6; 3w, 1231844)8-7; 3x, 123184-09-8; 
i 3y, 123184-10-1; 3z, 123184-11-2; 3aa, 123184-12-3; 3bb, 
• 123184-13-4; 5a, 123184-20-3; 5b, 123184-21-4; 5c, 123184-22-5; 

' » Sd, 123184-23-6; 5e, 123184-89-4; St, 123184-24-7; 5g, 123184-254; 
I 5h, 123184-26-9; Si, 123184-27-0; 5j, 123184-28-1; ok, 123184-29-2; 
| 51,123184-30-5; 5m, 123184-31-6; on, 123184-32-7; So, 123184-33-8; 
1 5p, 123184-34-9; 5q, 123184-35-0; or, 123184-38-1; 5s, 123184-37-2; 

1 If 5t, 104568-694; 5u, 123184-88-3; 5v, 123184-38-3; Svr, 123184-394; 
1 ox, 12318440-7; 5y, 12318441-8; 52,104568-914; 5aa, 104568-69-6; 
! 5bb, 123184-42-9; 5cc, 123184-43-0; 5dd, 12318444-1; 5ee, 
I 12318445-2; 5ff, 12318446-3; ogg, 123184474; 5bb, 12318448-5; 

Su, 12318449-6; Sjj, 123184-50-9; 6a, 123184-51-0; 6b, 123184-52-1; I 6c, 123184-53-2; ed, 123184-54-3; 66.123184-554; 6f, 123184-56-5; 
1 6g, 123184-57-6; 6h, 123184-58-7; 6i, 123184-59-8; 6j, 123184-60-1; 
; 6k, 123184-61-2; 61,12318442-3; 6m, 123184-634; 6n, 123184-64-5; 
I 60,12318445-6; 6p, 123184-66-7; 6q, 123184-674; 6r, 12318448-9; 

A & 6s, 123184-69-0; 6t, 104568-70-9; 6u, 123184-70-3; 6V, 123184-714; 
n | 6w, 123184-72-5; 6x, 123184-73-6; 6y, 123184-74-7; 6z, 123184-75-8; 
T I 
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calculated for individual conformations of $ for compounds ap
pearing in Table IV. The data are plotted in Figure 2. Also, a 
description of the format of a CAMSEQ-II MOL file, followed by 
MOL files giving x, y, z coordinates for the conformations of 
compounds I, 111, and 8x used in the pharmacophore model (7 
pages). Ordering information is given on any current masthead 
page. 
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A series of 1,3,5-trisubstituted pyrazole mevalonolactones were prepared and evaluated for their ability to inhibit 
the enzyme HMG-CoA reductase in vitro. Since previous studies suggested that the 5-(4-fluorophenyl) and 3- (1-
methylethyl) substatuents afforded optimum potency, attention was focused on variations in position 1 of the pyrazole 
ring. Biological evaluation of analogues bearing a variety of 1-substituents suggested that, although most substituents 
were tolerated, none afforded an advantage over phenyl, which exhibited potency comparable to that of compactin 
in vitro. 

We previously described a series of 2,5-disubstituted 
505 | Pyrrole mevalonolactones whose 3,5-dihydroxyheptanoic 

fold derivatives were shown to possess varying degrees of 
intrinsic 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-
CoA) reductase activity in vitro.1 Structure-activity re
lationships (SAR) for this series of compounds were de-
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temined, and the preferred substituents in the 2- and 
5-positions of the pyrrole nucleus were found to be 4-
fluorophenyl and 1-methylethyl, respectively. This paper 
describes the synthesis and biological activity of a series 
of 1,3,5-trisubstituted pyrazole mevalonolactones2 with 
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(2) During the course of this study, a series of trisubstituted py
razole mevalonolactones were reported to inhibit HMG-CoA 
reductase by J. R. Wareing at Sandoz Pharmaceuticals Cga*-
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Registry No. 1 (1^ = Ph), 768.03-6; I (Rt = ^F-C^), 
, 51594-5S-3; I (Hj« ^Ph-CeH^), 42575-11-1; I {Rx = ^Ci-CgHJ, 
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100234-78-4; 1 (R) = bicydol2.2^]-oct-5-en-2-yl), 123184-15-6; 
1 (Rj = cydohexyl), 2177-34-6; I (R, = PhaCH), 93021-71.7; 1 (Rj 
» CHCC^Hs)^, 123184-16-7; l(Ri = 89638-21-1; 1 (Rg 
« 2,4-FrC6H3), 123184-17-8; 1^ = CHtCHaJj), 160647-9; 2 (Rj 
= CHj), 75-07-0; 2(R2« CHtCHaJj), 78-84-2; 2 0^ = 

^ 97-96-1; 2 (Rj = cyclopropy^, 1489-69-6; 2 (R^ « cyclobitfyl), 
d 2987-17-9; 2 (Rj * cydohexyl), 2043-61-0; 2 fflj « 

630-19-3; 2 (R, * 459.57-4; 2 (R^ = C^Hs), 123.3&-6; 
3a, 583-05-1; 3 b, 123183-95-9; 3c, 63472-37-7; 3d, 53842-12-9; 3e, 

I 2108-54-5; 3f, 123183-96-0; 3g, 123183-97-1; 3h, 104562-4S-3; 3i, 
i 123183-98-2; 3j, 123263-79-6; 3k, 70353-45-6; 31,123183-99-3; 3m, 

61771-79-7; 3s, 123184-00-9; 3o, 123184-01-0; 3p, 104568-68-5; 3q, 
123184.02.1; 3r, 123184-03-2; 3s, 123184-04-3; 3t, 123184-05-4; 
3u, 12318446-$; 3V, 123184-07-6; 3w, 12318448-7; 3x, 12318449-8; 

f 3y, 123184-10*1; Sz, 123184-11-2; Saa, 123184-12-3; 3bbT 
I 123184-13-4; 5a, 123184-20-3; 5b, 123184-21-4; 5c, 123184-22-5; 
\ Si, 123184-23-6; 5e, 123184-89-4; 5f, 123184-24-7; 5g, 123184-25-8; 
\ 5h, 123184-26-9; 5i, 123184-27-0; Sj, 123184-28-1; 5k, 123184-29-2; 
• 51,123184-30-5; Sra, 123184-31-6; 5n, 123184-32-7; 5o, 123184-33-8; 
; 5p, 123184-34-9; 5q, 123184-35-0; 5r, 123184-36-1; 5s, 123184-37-2; 

5t, 10456849-6; 5u, 123184-88-3; Sv, 123164-38-3; 5w, 123184-394; 
St, 12318440-7; 5y, 12318441-8; Sz, 104568-914; Saa, 10456&69-6; 

B 5bb, 12318442-9; 5cc, 12318443-0; Sdd. 12318444-1; See, 
12318445-2; 5ff, 12318446-3; 5gg. 123184474; 5lih, 123184484; 
5m, 123184494; 5jj, 123184-50-9; 6a, 123184-514; 6b, 123184-52.1; 
6c, 123184-53-2; fid, 123184-544; 6c, 123184-554; 6f, 12318446-5; 
6g, 123184-574; 6h, 12318448-7; 61,123184494; 6j, 123184-60-1; 
6k, 12318441-2; 61,123184424; 6m, 123184-634; 6n, 123184-64-5; 
So, 123184454; 6p, 123184-66-7; 64.123184474; 6r, 123184-68-9; 
6s,123184494; 6t, 104568-70-9; 612.123184-7(^3; 6v, 123184-714; 
6w, 123184-724; 6x, 123184-73-6; 6y. 123184-74-7; 6z, 123184-754; 

6aa, 123184-76-9; 6bb, 123184-77-0; 6cc, 123184-78-1; fidd, 
123184-79-2; 6ee, 123184-80-5; 6ff, 123184414; 6gg, 12318442-7; 
6bh, 12318443-8; 6u, 123184-84-9; 6jj, 123184.85-0; 7a, 123184-
90-7; 7b, 123184-914; 7c, 123184-92-9; 7dl 123184-93-0; 7e, 
12318444-1; 7f, 123184-95.2; 7g, 123184-96-3; 7h, 123184-974; 
71,128184-98-5; 7j, 123184-99.6; 71,12318540-2; 7m, 12318541-3; 
7o, 123185.024; 7q, 12318548.5; 7r, 12318544-6; 7s, 12318545-7;" 
It, 123185464; 7u, 123185474; 7w, 123185484; 7s, 104568-714; 
7y, 12318549-1; 7z, 123185-104; 7za, 123185-114; 7bb, 
123185-124; ?cc, 123185-13-7; 7dd» 123185.144; lee, 123185-15-9; 
7fft 123185-16-0; 7gg, 123185-17-1; 7hh, 123185-18-2; 7ii, 
123185-19-3; 7jj, 123185-204; 7kk, 123185-21-7; 711,123185-22-8; 
Tmin, 123185-23-9; 7nn, 123185-24-0; 8a, 123185-25-1; 8b, 
123185-26-2; 8«, 123185-274; 8d, 123185-284; 8e {stereoisomer 
1), 123185.294; 8e (stereoisomer 2), 12318549-9; 8f, 104568-74-3; 
8g, 105356-374; 8h, 10456841-2; 8i» 104568-78-7; 8j, 123185.304; 
8k, 123185414;81,10456840-1; Sm, 123185424; 8n, 123185-33-1; 
So. 104568-774; 8p, 12318544-2; 84,104568434; 8r, 104568424; 
8s, 104568-79-% 8t (stereoisomer 1), 123355-044; 8t (stereoisomer 
2), 123283-974; 8u, 123185454; 8v, 123185-364; 8w, 104558-85-6; 
8x, 10456&-73-2; 8y, 104568.76-5; 82,123185.37-5; 8aa, 104568-754; 
8bb, 123185-38-6; 8cc, 123185-39.7; 8dd, 104568-924; See, 
12318540-0; Sff, 12318541-1; 8gg, 12318542-2; Shh, 105356-38-5; 
Sii, 12318543-3; 8jj, 123185444; 8kk, 123185-45-5; 811, 
123185.46.6; 8mm, 123185-47-7; 8n&, 123185-48.8; 
EtCOCHjCOiMe, 30414-53-0; CFjCOCHsCOjMe, 8364344-9; 
/R-FC^COOisBr, 53631-184; (CH^sCHCHsCOjMe, 42558-54-3; ' 
p.FC$H4COCHaBr, 403-29-2; 2,6-(MeO)2C6H3COCH2Br, 
123184.19.0j 3-ben2yl-5-(2.hydroxyethyl)4-methylthiazolium 
chloride, 4568.71*2; 2.(2.hydroxyethyl)-3-methyl-4-benzyl-
thiazolium chloride, 123184.18-9; S-sniiisopropionitrile Vs-fu-
marate, 2079494; 2-[2-(4-fluorophenyl)-5-(l,l-diinethylethyl)-
lif-pyrrol-l-yl]-2-ethai}oI, 123184-86-1; 2-[2-{4-fluoropheiiyl)-
5-(ltl-dunethylethyl)-lH-pyrrol-l-yl)-2-ethyI methanesulfonate, 
12318447-2; methyl acetoacetate, 10545-3; cholesterol, 5748-5. 
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A series of 1,3,5-trisuhstituted pyrazole mevalonolactones were prepared and evaluated for their ability to Inhibit 
the enzyme HMG-CoA reductase in vitro. Since previous studies suggested that the 5-(4-fluorophenyl) and 3-(l-
methyletbyi) substituents afforded <^)timum potency, attention was focused on variations In position 1 of the pyrazole 
ring Biological evaluation of analogues bearing a variety of 1-suhstituents suggested that, although most substituents 
were tolerated, none afforded an advantage over phenyl, which exhibited potency comparable to that of compactin 
in vitro. 
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tennined, and the preferred substituents in the 2- and 
5-positions of the pyrrole nucleus were found to be 4-
fluorophenyl and 1-methylethyl, re^ecdvely. This paper 
describes the synthesis and biological activity of a series 
of 1,3,5-trisubstituted pyrazole mevalonolactones2- with 

We previously described a series of 2,5-disubstituted 
pyrrole mevalonolactones whose 3,5-dihydroxyheptanoic 
fcid derivatives were shown to possess varying degrees of 
intrinsic S-hydroxy-d-methylglutaryl-coenzyine A (HMG-
CoA) reductase activity in vitro.1 Structure-activity re
lationships (SAR) for this series of compounds were de-
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(2) During the course of this study, a series of trisubstttuted py
razole mevalonolactones were reported to inhibit HMG-CoA 
reductase by J. R. Wareing at Sandoz Pharmaceuticals Con). 
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Table I. Physical Properties and in Vitro HMG-CoA Reductase Inhibitory Actives of Pyrazole Mevalonolactones I 
R 

N-N 
\ o 

M F 
O 

•o HO" 

I 
method of prep CSI ICJO/' /cM rel (CSD potency4 fonnula* mp, "C R no. 

83.0 0.035 
0.032 

CSSHJTFNJOS 
CaHoFjNjOj 
CjeHjsPNjOa 
CJCHKFNJOJS 
CwHeFNjfV 
CjgHoFNjOj'' 
CgHgFNA  ̂

A,B Ph 165-167 
138-142 
152-153 
foam 
134-139 
145-148 
75-81 

10 
62.0 A 4-fluorophenyl 

4-inctliylpbenyl 
4-toIyisu]foDyl 
4-metboxypheny) 
benzyi 
l«aaphthyl 

25 
49.0 ao40 A 26 

B 0.660 4.5 27 
75.8 0.039 A 28 
12.6 0.158 A 29 
19.6 B 0234 30 

0 Analytical results ait within ±0.47# of the theoretical values unless otherwise noted. ^Potency of coznpactin arbitrarily essigBed a value 
of 100, and the I Cap value of the test compound was compared with that of coapactin detenmned simultaneously. 'Anal. Calcd: C, 69.01. 
Found: C, 6S.30. >98% pure by HPLC. dAaal. Caled: H, 6.70. Found: H, 7.22, Calcd: N, 6.42. Found: N, 5.85. >98% pure by HPLC. 
'Anal. Calcd: C, 73.21. Found: C, 72.46. >98% pure by HPLC. 'Cholesterol synthesis inhibition (CSI). Assays of each inhibitor 
concentration were performed in triplicate and the precision for compactin was 37%. See ref 1. 'All compounds tested had a diastareo* 
metric purity of >957< of the trans diastereomer as determined by HPLC and/or 200*MHz NMR. 

t 

t 

Scheme I" 

,j0  ̂* >^- - -
1 

I Ph Ph 
I I o o N-N N-N s 

9 L3 LJ o n o + 
F r F" F l <0° O0 o i 

2 3 4 
4 

Ph Ph Ph 

N-N N-N N-N 

CHO 5 6 
7 

Ph Ph Ph 
N-N N-N N-N L-i * U) l.g.h i O F' : .H 'COjR "COjH I : HO •o HO1 OH 

HO' *0 8: RsCHj 
6a: Re CjHs 

'"{a) MaH, DMF, 80 0C; (b) NoH,DMF, Nal,BrCHjCHjCHOCCHJO; (c) PhNHNHj, AcOH, room taapereture; (d) 70% aqueous AcOH, 
A; (e) -CHaCO-CHCO,R; (f) BRj, «r. (g) NaBH^, -78 "C; (h) HaOa, "OH; (i) tol, A. 

improved inhibitory potencies compared to the pyrrole 
mevalonolactones. 

Chemistry 
The target lactones, listed in Table I, were prepared by 

9 
10 

the general synthetic routes outlined in Schemes I and II. 
The general method'(method A) employed for the con
struction of the pyrazole nucleus was condensation of a 
1,3-dicarbonyl compound with a suitably substituted hy- : 
drazine. Two regioisomers can theoretically arise^hut by [ 
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Scheme 11" 
iCtSI cas). 0 o 

ff ctsi. 

:tai tssii 
HUji 1 » I  ow 1(11) 

c<20l 

I- •Z^CHO f<22>. c:u) 
«C(15I 

eta? 

I' Ph ca9> W"'1 i:a:) I N-N C(20) CCD 

.JOT  ̂ iCao>. 

OH O 
y* C(9) 

I CtS) 
CfS). .0(2) 

5 12 
,euj I6 h C(4], 

ill P ^ eta: 

0(7) Ph !| I i N-N 

j^fVx + ^ f b̂cô  lue 
Figure 1. ORTEP view of lactone 10. Solid-state conformation 
and oystallographic atom numbering scheme; small circles denote 
hydrogen atoms. 

supra).6 An ORTEP drawing of the solid-state conformation 
of compound 10 is shown in Figure 1. Increased amounts 
of the 1,3-regioisoroer 4 were obtained by changing the 
reaction solvent to absolute ethanol or by raising the re
action temperature (regardless of solvent choice). Using 
either (4-chlorophenyl)hydia2me or (4-fhiorophenyl)-
hydrazine in absolute ethanol at reflux, the regioisomer 
ratio of pymoles obtained was 5:1 (1,5:1,3), this ratio was 
improved (~10:1) by solvent to acetic add. Also 
isolated from this reaction was an oil later identified by 
NMR and independent synthesis* as a 5:1 mixture of py-
razole regioisomers 5 and 6 which was presumably derived 
from the O-alkylated material present from the previous 
reaction. 

Acidic hydrolysis of the acetal 3 provided aldehyde 7, 
which was condensed with the dianion of methyl aceto-
acetate.8 Reduction of the resulting J-hydroxy-jS-keto ester 
8 was achieved by the boron chelation method of Naxasaka 
and Pai.9 Thus, compound 8 was complexed with tri-n-
butylborane prior to treatment with sodium borohydride. 
The resulting boronate ester was hydrolyzed with 30% 
hydrogen peroxide and base to give a mixture of syn (9) 
and anti 1,3-dihydroxy acids, which were lactonised in 
refluxing toluene with azeotropic removal of water to give 
predominantly the trans lactone 10 in good yield. HPLC 
analysis of the lactone 10 showed that the stereoselectivity 
achieved (3.3:1 trans:ds diastereomers) was not as high as-
that achieved in the pyrrole series (10:1 trans:ds).1 No 
improvement in stereoselectivity was found on addition 
of an extra equivalent of n-Bu^B, ruling out the possibility 
of competitive chelation with the pyrazole free nitrogen 
atom; thus the reason for this lack of stereoselectivity in 
tbe pyrazole series remains unclear. Excellent stereose
lectivity (>20:1 trans:cis) was achieved by employing tri-
ethylborane as chelating agent with pivaHc acid catalysis 
and methanol as cosolvent10 

An alternative route (Scheme Q) was devised in which 
the key step was the palladium-catalyzed vinylation of a 

01. 
,C. V tor 

11a: XsBr  
b :  X . I  eo* 

13 

Ph 

N-N 
l-fc 

10 

I I  =\H H 
i 'COjMe 
i V I 

14 z 
' (a) PhNHNHj, AcOH, room temperature; (b) NBS or NIS, 

g DMF, 0 #C; (c) "CHjCCrCHCOjEt; (d) BujB, air, (e) NaBH ;̂ (f) 
! HJOJ/OH", (g) (CHaJjC^HsJj, CSA, acetone; (h) (PhaPJjPdClj, 
; EtjN, DMF, 70 0C; (i) Hj, Pd/C; 0) HC1, NaOH; (k) Tol, A. 
; 
| judidal choice of solvent and reaction temperature, one 
| regioisomer can predominate. Initial studies began with 
1 the incorporation of the preferred substituents (4-fluoro-
t phenyl and isopropyl) discovered in the SAR of the pyrrole 
I mevalonolactones.1 ' Hie requisite 1,3-diketone 1 was 
i synthesized by a Claisen type acylation of 4-fluoroaceto-
| phenone with ethyl isobutyrate.3 This product, which was 
| almost completely enolized (86% by NMR), was alkylated 
| with 2-(2-bromoethyl)-l,3-dioxolane4 to give the C-alkyl-

5 ated 1,3-diketone 2 in 58% yield, together with a ftmall 
| amount of material presumed to be the O-alkylated 
1 product. Condensation with phenylhydrazine in acetic add 
| at room temperature afforded predominantly one regioi-
| somer (~90%), tentatively assigned structure 3 in which 
| the aryl groups exist in a 1,5-relationship (rather than 1,3). . 
| NMR studies5 on 1,3- and 1,5-diphenyIpyrazoles have 

shown that the chemical shifts of phenyl groups in the 
li3-regioisomer extend from 5 7.0 to 8.1 ppm. In our case, 
downfield resonances at 5 8.0 ppm were barely discernible. 
The majority of the aryl proton resonances were found in 
the region from 5 7.0 to 7.3 ppm which was in accordance 
with resonances published for l,5-diphenylpyra2ole. This 
regiochemistry was confirmed by an X-ray oystallographic 
analysis of the eventual target lactone derived from 3 (vide 

I 

I 

< 
H 
0 

*^0 

cOH, 

(6) Prof. A. T. McPhail. Penonal comffiumcfttiofi. 
(7) Katriteky, A. R.; Rees, C. W. Comprehensive Heterocyclic 

Chemistry; Pergaxnon: Elaoaford, NY, 1984; VoL 5, p 277. 
(8) Hudrin, S. N.; Weiler, L, J. Am. Chem. See. 1981,96,1082. 
(9) (a) Narasaka, K.; Pai, H. C. Chem. Lett. 1980,1415. (b) Ibid. 

Tetrahedron 1984,40, 2233. 
(10) Verhoeven, T. R. £ur. Pet. 0164,049,1985. 

td II. 
L ;  

con* (3) Levine, R^ CoDtoy, J. A.; Adams, J. T.; Hauser, C. R. «7. Am. 
Chem. Soc. 1945,67, 1515. 

(4) Buchi, G.; Wuest, H. J. Org. Chem. 1969,34,1122. 
(5) Ruu, T.; LeStrat, G. Bull. Soc. Chem. Fr. 1975, 5-6, 1375. 
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Scheme IV4 

Ph Ph 
I 

N-N N-N Ph Ph o N-N N-N 
• V cs. .H F + FJP pjgj L "O •o 

•COjEt 
HO' O 0 'COjEl V y 10 16 

I 14a ftoon (R® M». Bn) 
ROM 14 

Ph Ph 
s«pan« 

N-N N-N then 
\ \ b.c.d o + Ph Ph F' H 

"O OH N-N N-N 
OjR' V 

RO' RO' :0 

+ o H 1S: R • R a Bn 
19: R«Bn. R' aH 
21: R a R B R' a CHj 

17: R«Bn 
22: RB Ms P .H 

'0 

'O HO' OH 
b.e.d.t.fcr R. 8n 

15 10 
0(a) (PPhjJjPdCIj, DMF, EtjN: (b) H2l Pd/C; (c) HC1, NaOH; 

(d) Tol, A, -H20. 

halopyrazole (lla,b) with the intact lactone side chain 
(13).11 This route had the advantages of being convergent 
and providing products of satisfactory stereochemical 
purity (method B). The heterocyclic halides 11a,b were 
prepared by condensation of 1,3-diketone 1 with phenyl-
hydrazine in acetic acid at room temperature followed by 
halogenation of the resulting pyrazole 5 with either NBS 
or NIS in DMF at 0 0C. The alkene portion (13) was 
constructed via aldol condensation of acrolein with the 
dianion of methyl (or ethyl) acetoacetate,12 reduction'as 
before gave the diol, which was protected as the acetonide 
13 (25:1 trans:cis diastereomers). Although treatment of 
11a with 13 under the standard conditions described by 
Heck11 did in fact.provide a modest (50%) yield of 14, this 
reaction proved capricious. A variety of catalysts were 
employed (e.g., (PhaP^PdCfe, Pd(0Ac)2, 10% Pd/C, 
polymer-supported catalysts, etc.), and it was concluded 
that 2-6 mol % of (PhsP^dClj was the preferred catalyst 
A number of bases (e.g., tri-n-butylamine, diisopropyl-
ethylamine, and triethylamine) and solvents (e.g., DMF 
and acetonitrile) were examined, and the best yields were 
obtained with triethylamine and DMF as solvents. 
Cbangingthe heterocyclic haiide from bromide (lla) to 

.iodide (lib) gave increased amounts of the dehalogenated 
pyrazole 5. Although it has been reported that use of a 
more hindered phosphine Ugand on the catalyst reduces 
this side reaction, replacement of (PhsP^dClx with E(o-
CHgPhJjPJjPdClj provided no improvement in yield.11 

The 200-MH2 NMR showed the formation of predomi
nantly the trans alkene 14 (</t»n» s 15 Hz). A minor 
product was produced by addition to the mare substituted 
carbon atom of the double bond (Scheme EI), giving the 
olefin 14a. This structure was confirmed by HETCOR 
NMR13 on the resulting lactone 15. Catalytic reduction 
of olefin 14, removal of the protecting groups, and lac-

Ph 
;! N-N 

M M 
'O 

HO' 
10 

• (a) AcjO, DBU, CHaClj; (b) NaOH, (c) H+; (d) Hj, Pd/C, Et-
OAc; (e) Tol, A. 

ionization afforded lactone 10 as a mixture of diastereo
mers (64:1 trans:cis). 

In order to avoid the very low temperature reduction of 
compound 8 in Scheme I and the capricious nature of the 
Heck reaction shown in Scheme Q, an alternative synthesis 
was devised in which the required 1,3-asymmetry was in
troduced by the stereospecific 1,4-conjugate addition of 
an alkoxide." Thus, elimination of water from the mix
ture of lactone diastereomers 10 produced by borohydride 
reduction or from the cis lactone 23 obtained from the 
catalytic reduction of compound 20 produced the A"-8- • 
unsaturated lactone 16 in 68% yield (Scheme IV). Ad
dition of sodium benzylate in benzyl alcohol afforded a 
mixture of products thought to consist mainly of com
pounds 17 and 18. After base hydrolysis the mixture was 
acidified to predominantly hydroxy add 19. This material 
was then hydfogenated over 10% Pd/C and the resulting 
material lactonized to give compound 10 as a mizture of 
diastereomers (8:1 trans:cis by HPLC). In a similar . 
fashion, sodium methoxide was added to lactone 16 to give, . 
after base hydrolysis, acidification, and lactonization, the : 
4-methoxy lac tone 22 as  a  mizture  of  d ias tereomers  (7 .4 :1  i  
trans:cis by HPLC). The ds diastereomer 23 was obtained ; 
as the predominant product by catalytic hydrogenation of 
ketone 20, which was prepared by base hydrolysis of com- ' 
pound 8 (Scheme V). Catalytic reduction of compound • 
20 gave, after chromatography, a mizture of ester 24 and 
lactone 23 (4:1 cis:trans diastereomers). 

]• 

j; 

PVA' • j 

*»* ? ^ (11) Heck, R. F. Org. React. (MY.) 1982,27,343. 
(12) Brassapi, Ley, S. V.; Wright, J. "LA WHliains, D. J. J. Chan. 

Soc., Perkin Trans. 1 1986, 303. 
(13) Beon, R.; Gunther, H. Angew. Chem., hit. Ed. Engl, 1983,22, 

(14) Roth, B. D.; Roark, W. H. Tetrahedron Lett. 19£8| ^55-58. 350. 
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keto analogue 20 also exhibited low potency.17 Thexis 
lactone stereoisomer 23 (a 4:1 mixture of cisrtrans diaste-
reomers by HPLC) also displayed significantly reduced 
biological activity.16 The residual biological activity was 
probably due to the presence of the trans diastereoxner. 

As previous studies suggested that the 5-(4-fluorophenyl) 
and 3-(l-methylethyl) substituents afforded optimum 
potency, we focused our attention on variations in position 
1 of the pyrazole ring. A number of (para-substituted 
phenyl)hydrazines were employed, and it was demon
strated that in the limited series of compounds prepared, 
varying the electronic distribution in the phenyl ring did 
not, in general, have deleterious effects on in vitro potency. 
Electron-withdrawing, e.g., 25, and electron-donating, e.g., 
26 and 28, groups were equally tolerated; however, com
pound 27, which has a hydrophilic electron-withdrawing 
group present, was considerably less potent Replacement 
by naphthyl (e.g., 30) caused a significant decrease in 
potency as did replacement by an alkyl group, e.g., 29. 
Conclusion 

A small series of pyrazole mevalonolactones were pre
pared and evaluated for their ability to inhibit the enzyme 
HMG-CoA reductase in vitro. By focusing on compounds 
possessing the 5- (4-fluorophenyl)-3- (1-methylethyl) sub
stitution found to be optimum in previous studies, a com
pound (10) was rapidly identified that was almost equi-
potent to compactin. Additional modification of the 1-
phenyl ring of 10 did not improve activity in vitro. 
Experimental Section 

Unless otherwise noted, materials were obtained from com
mercial suppliers and used without further purification. Tetra-
hydrofuran (THF) was distilled from sodium and ben2ophenone. 
Melting points were determined on a Thomas-Hoover melting 
point apparatus and are uncorrected. Infrared spectra were 
determined on a Nicolet MX-1FT-IR spectrophotometer. Nu
clear magnetic resonance spectra were determined on either a 
Varian EM-390 or a Varisn XL-200 spectrometer. Chemical shifts 
are expressed as parts per million downfield from internal tet-
ramethylsilane. Elemental analyses were determined on a Per-
kin-Elmer 240C elemental analyzer. HPLC analyses were per
formed on a Varian 5S00 HPLC with a UV 200 detector (wave
length was 251, nm). The detailed protocol of the biological assay 
is described in ref 1. 

1-(4-Fluorophenyl)-4-niethyM,3-penta,ned:one (1). A 
mixture of' 4-fiuoroacetophenone (150 g, 1.09 mol) and ethyl 
isobutyrate (126 g, 1.09 mol) in dioxane (1.5 L) was added dropwise 
under a nitrogen atmosphere to a vigorously stirred suspension 
of hexane-washed sodium hydride (133 g, 58.8% NaH, 3.25 mol) 
in dioxane (3.0 L). Vigorous evolution of gas ensued, after which 
the mixture was heated to 80-90 eC for 4 h. The mixture was 
then allowed to cool to room temperature, after which it was 
poured into ice-cold 2 M hydrochloric acid (6 L) with vigorous 
stirring and extracted with ethyl acetate (4X1L). The combined 
ethyl acetate extracts were washed with water (2 x 500 mL) and 
brine (2 X 500 mL) and dried (MgSOJ. The solution was filtered 
and the filtrate concentrated under vacuum. Distillation of the 
residue yielded compound 1: bp 100-110 0C/1 mm (116 g, 50%); 
XH NMR (CDCI3) d 1.25 (s, 3 H), 1.30 (s, 3 H), 2.60 (m, 1 H, J 
s 7 Hz), 6.1 (s, 1H), 7.15 (m, 2 H), 7.9 (m, 2 H), and 16.2 (br s. 
1H) ppm. IR (thin film) 2973,2825,1653,1603.1578,1509,1462, 
1240,1160,1089,851, and 793 cm-1. Anal. (CwH^FOj) C, H, 

2-[2-(l,3-Dioxolan-2-yl)ethyl3-l-(4-fluoropheiiyl)-4-
methyl-13-pentanedione (2). To a suspension of hexane-washed 
sodium hydride (22.8 g, 58% NaH, 0.56 mol) in anhydrous di-
methylformamide (DMF) (750 mL) was added dropwise, with 

Ph Ph 
I 

N—N N-N 
V \) jy 

F 
o b 8 

F 
•COgCHj •o HO' 0 

rO or 

20 

Ph Ph 
1 
N-N N-N 

\ 
•X. o + 

s. 
LH F 

•o 'OH 
JH 

H0^<^plCHa IOJR' HO' 

23 24 

"(a) NaOH then H*; (b) 10% Ru-C, MeOH, room tempera
ture. ' 

{ 

JHs 

.Table II. In Vitro Inhibitory Potencies against HMG-CoA 
Reductase 

CS1IC^** yM re! potency6 no. 
15 17.$ 0.17 
20 10.0 0.32 
22 3.16 1.00 
23 0.7 4.40 

* Cholesterol synthesis inhibition (CSI). Assays of each inhibitor 
concentration were performed in triplicate and the precision for 
compactin was 37%. See ref 1. 6Potency of compactin arbitrarily 
assigned a value of ZOO, and the ICgo value of the test compound 
was compared with that of compactin determined simultaneously. 
See ref 1. *The diastereomerie purities of compounds 22 and 23 
are indicated in the Experimental Section. Compound 15 had a 
diastereomerie purity of >95% of the trans diastereomer as indi-

•C.Et-

cated by 200.MH2 NMR. • 
tereo- Biological Results 

The target lactones and related compounds listed in 
Tables I and II were saponified to the hydroxy acids and 
tested for their ability to inhibit the enzyme HMG-CoA 
reductase by employing a crude liver homogenate derived 
from rats fed a chow diet containing 5% cholestyramine^5 

This screen was designated CSI (cholesterol synthesis in* 
hibition screen). The biological activities are displayed in 
Tables I and II as an IC50 (i.e.. the concentration needed 
to inhibit enzyme activity by 50%). Compactin was em
ployed as the internal standard in each testing protocol. 

The optimum distance between the lactone and the 
heterocyclic ring in the pyrrole series was achieved by a 
two-carbon bridging unit1 This feature was incorporated 
in all the pyrazole derivatives described here apart from 
compound 15, in which the pyrazole and lactone portions 
are separated by only one carbon atom. This compound 
is relatively inactive. 

Modification of the lactone portion generally decreases 
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24 and 

the activity and confirms the strict structural requirements 
rAtivtJ IMB — ——- 16 44 1/ _ found by others.16 Methyl ether 22 exhibited about 1/1oo P-
potency of compactin whereas the racemic hydroxy com
pound 10 was nearly equipotent; if resolved, this compound 
would be expected to be more potent than compactin. The 

(15) Dugan, R.; Slakey, L. L.; Briedis, A. V.; Porter, J. W. Arch. 
Biochem. Biophys. 1972,152. 

(16) Stokker, G. E.; Hoffman, W. P.; Alberts, A. W.; Cragoe, E. J.; 
Deasa, A. A.; Gilfillan, J. L.; Huff, J. W.; Novello, F. C.; Prugh, 
J. Smith. R. L.; Willard, A. K. J. Med. Chem. 1985,28,347. 

(17) One possible explanation for this lack of activity may have 
been that during the biological assay procedure, base treat
ment of compound 20 may not have produced the open acid 
foTTQ. We thank the reviewer for this suggestion. 511 1255^58. 
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vigorous stirring under a nitrogen atmosphere, a solution of 1 (116 
g, 0.56 mol) in anhydrous DMF (450 mL). Vigorous effervescence 
ensued. When gas evolution had ceased, sodium iodide (21.0 g, 
0.14 mol) was added, followed by the dropwtse addition of 2-(2-
broinoethyl>-l,3-dioxolane* (1003 g, 0.56 mol) in anhydrous DMF 
(450 mL). The resulting mixture was heated at 80-90 0C for 36 
h after which it was cooled to room tempeistuxe and poured into 
ice-water (2 L). This was extracted with ethyl acetate (4 X1L), 
and the combined organic extracts were washed successively with 
water (500 mL) and brine (500 mL) and dried (MgSOJ. The 
solution was filtered and the filtrate was concentrated under 
vacuum. The residue was flash chromatogiaphed on silica gel, 
eiuting with 25% ethyl acetate-hexane to yield 2 (100 g, 58%); 
:H NMR (CDCy S 1.1 (s, 3 H), 1.15 (s, 3 H), 1.7 (m, 2 H), 2.2 
(m, 2 H), 2.8 (m, 1 H), 3.9 (m, 4 H), 4.7 (t, 1 H), 4.9 (t, 1 H), 7.2 
(m, 2 H), and 8.1 (m, 2 H) ppm; IR (thin film) 2972,1723,1676, 
1600,1509,1411,1237,1160, and 1037 cm"1. Anal. (C^HaFO^) 
C, H, F. 

4-I2»(l^.Dioxolan-2-yl)ethyl]*5»(4«fluorophenyl)-3-(l-
JaethylethyD-l-phenyMH-pyratole (3). To solution of 2 
(104.75 g, 0.34 mol) in absolute ethanol under nitrogen (1L) was 
added dropwise, with stirring, phenylhydrazine (40.45 g, 0.374 
mol). When addition was complete, the solution was heated under 
reflux for 5 days18 and then cooled to room temperature. The 
solution was concentrated under vacuum and ehromatographed 
on silica gel Elution with 15% ethyl acetate-hexane gave a yellow 
oil (9.7 g, R/ 0.55 (15% EtOAc-hexane)) identified by NMR and 
synthesis as a 5:1 mixture of regioisomers 5 and 6. Further elution 
gave a 10:1 regtoisomer mixture of pyrazoles 3 and 4 (NMR shows 
two sets of isopropyl methyl groups at & 1.4 and 1.2 ppm in a 10:1 
ratio). This mixture solidified and was recrystallized (hexane) 
to give 3: mp 98-100 9C (hexane) (50.85 g, 40%); lH NMR 
(CDC13) i 1.4 (s, 3 H), 1.35 (s, 3 H), 1.8 (m, 2 H), 2.7 (m, 2 H), 
3.1 (t, 1 H), 3.9 (in, 4 H), 4.8 (t, 1H), and 7.2 (m, 9 H) ppm; IR 
(KBr) 2950,2900,1596,1566,1511,1440,1377,1227,1158,1143, 
1058,970, and 842 cm'1. Anal. (CjjHjsFNjOa) C, H, N. 

3(or 5)'(4-Fluorophenyl)-5(or 3)-(l-methylethyl)-l-
phenyl- Iff-pyratoles (5 and 6). To a solution of 1 (1 g, 0.0048 
mol) in absolute ethanol (10 mL) was added via a syringe, with 
stirring, phenylhydrazine (0,52 mL, 0.0053 mol). The solution 
was heated to reflux for 24 h and then cooled to room temperature. 
The solution was concentrated under vacuum and then ehro
matographed on silica gel Elution with 5% ethyl acetate-hexane 
gave a yellow oil (1.1 g, A/0.24 (5% EtOAc-hexane)) identified 
by NMR as a 5:1 ragioisomer mixture of 5 and 6. The oil solidified 
and was recrystallized (hexane) to give a 5:1 mixture of regioi
somers: mp 67-70 0C (0.5 g, 37%); JH NMR (CDC1,) S 1.2 (d, 
6 H, (CHjkCH, regioisomer (6) (ht = 1)), 1.3 (d, 6 H, (CffOaC"" 
regioisomer (5) (ht = 5), 3.1 (m, 1H), 6.35 (s, 1H, 4 H regioisomer 
(5) (ht« 5)), 6.5 (sr 1H, 4 H regioisomer (6) (ht = 1)) and 8.9-7.4 
(m, 9H) ppm; IR (KBr) 345Q, 3053,2964,1594,1510,1440,1374, 
1302,1222,1164,996, and 849 cm'1. AnaL (C^H^FNa) C, H, 

5«(4>Fluorophenyl)-3*(l«methylethyl)-l-pheayl-l£r* 
pyrazole*4-p]ropanal (7). A solution of 3 (50.85 g, 0.134 mol) 
In 70% aqueous acetic acid (1.0 L) was heated under reflux for 
48 h with stirring. Hie solution was then cooled to room tem
perature and partitioned between ethyl acetate (1.0 L) and water 
(1.0 L). The phases were separated, and the aqueous phase was 
teertiacted with ethyl acetate (LOL). The combined organic layer 
was washed successively with saturated sodium bicarbonate so
lution (250 mL), water (250 mL), and brine (250 mL). The ethyl 
acetate solution was dried (MgSOJ, filtered, and concentrated 
under vacuum. The residue was flesh ehromatographed on silica 
geU eiuting with 15% ethyl acetate-hexane. The ehxted material 
solidified and was recrystallized (hexane) to give 7: mp 86-88 
"C (hexane) (29.0 g, 65%); lH NMR (CDC13) J 1.3 (s, 3 H), 1.35 
(s, 3 H), 2.4 (t, 2 H), 2.7 (t, 2 H), 3.05 (m, 1H), 7.2-7.6 (m, 9 H), 
and 9.6 (s, 1H) ppm. ZR (KBr) 2961,2869,1728,1609,1598.1498, 
1439, 1376, 1334, 1224, 1159, 971, 840, and 767 cm"1. Anal. 
(C1SH17FN20) H, N; C: calcd, 69.21; found, 68.51. 

(±)-Methyl 5-(4-Fluorophcnyl)-5-hydroxy-3-(I-ttethyl-
ethyl)-£-oxchl»phenyl«l£r*pyrafcole*4-hept&noate (8). Methyl 

Slishwic et al. 

acetoacetate (11.48 mL, 0.106 mol) in anhydrous THF (100 mL) 
was added dropwise to a stirred suspension of sodium hydride 
(583% oil suspension, 456 g, 0.116 mol) in anhydrous Tro* (100 
mL) at 0 0C under an N2 atmosphere. When gas evolution was 
compete, a 2.6 M solution (40^ mL,0.106 mol) of n-butyllithhim 
in hexane was added over 30 min. The resulting solution was 
stirred for an additional 60 mm at 0 *C and then cooled to -78 
eC (dry ice/acetone). This was then treated with a solution of 
7 (23.8 g, 0.0709 mol) in anhydrous THF (1Q0 mL) added dn^rwise 
over 60 min. The resulting orange solution was stirred 30 min 
at -78 °C and then at 0 #C for an additional 30 min before 
quenching with glactal acetic add (35 mL) and 2 M aqueous KC1 
(70 mL) with vigorous stirring. The resulting mixture was then 
partitioned between diethyl ether (750 mL) and water (250 mL). 
After separation of phases, the aqueous layer was reextracted with 
diethyl ether (200 mL), and the combined organic extracts were 
washed successively with 0.2 M HC1 (200 mL), water (200 mL), 
saturated sodium bicarbonate solution (3 x 150 mL), and brine 
(200 mL). The ether solution was dried (MgS04), filtered, and 
concentrated in vacuo to yield a yellow oil,' which was then flash 
ehromatographed on silica gel. Elution with 40% ethyl acetate 
gave 8 (32.3 g, 84%): JH NMR (CDCy 6 1.3 (s, 3 H), 1.4 (s, 2 
H), 1.45 (m, 2 H), 2.47 (d, 2 H), 2.7 (m, 2 H), 3.1 (m, 1 H), 3.6 
(s, 3 H), 3.38 (s, 2 H), 3.9 (m, 1 H), and 6.8-7.2 (m, 9 H) ppm. 
The ethyl ester 8a was also synthesized in comparable yield with 
ethyl acetoacetate: lH NMR (CDCI3) 5 1.27 (t, 3 H), 1-36 (s, 3 
H), 1.40 (s, 3 H), 1.45 (m, 2 H), 2.6 (d, 2 H), 2.4-2.7 (m, 2 H), 3.1 
(m, 1 H), 3.4 (s, 2 H), 3.9 (m, 1 H), 4.2 (q, 2 H), and 7.0-7.2 (m, 
9 H) ppm; IR (thin film) 2965,1743,1714,1654,1599,1559,1512, 
1500,1374,1227, 1160, and 844 cm"1; HPLC indicated, 100% 
purity (retention time 23.2 min). Anal. (CKHSFNJOJ) C, H; N: 
calcd, 6.19; found, 5.73. 

(i)-traJ35-6-[2-[5-(4-Fluorophenyl)-3-(l-methylethyI)-l> 
phenyM^-pyrazo]-4-yl]ethyl]tetrahydro-4-hydroxy-2fr-
pyran-2-one (10). (i) Use of Tri-x? -bntylborane and Air 
Activation. Through a THF (150 mL) solution of tri-n-butyl-
borane (76.5 mL, 1M, 0.076 mol) and 8 (31.48 g, 0.070 mol) was 
bubbled air (125 mL), and the solution was stirred at room tem- : 
perature under a nitrogen atmosphere for 24 h. The solution was > 
then cooled to -78 &C, and sodium botohydride (3.15 g, 0.0835 
mol) was added in one portion. The mixture was allowed to warm 
to -20 eC over 2 h and then to 0 eC where it was stirred for 1 h. 
The reaction was then quenched by the addition of glacial acetic 
add (14.6 mL, 0.205 mol) and water (17 mL). When gas evolution 
had ceased, 2 N sodium hydroxide (167 mL) was added followed ° 
by the dropwise addition of 30% hydrogen peroxide (25.7 mL, [ 
0.25 mol) over 1 h. The resulting mixture was allowed to warm 
to room temperature overnight and then partitioned between ether 
(500 mL) and water (500 mL). The aqueous layer was separated 
and the ether layer was washed with 3 N NaOH (2 x 200 mL). 
The combined aqueous layers were then cooled to 0 9C and i 
addified with ice-cold 6 N HCi. This was then extracted with 
ethyl acetate (4 X 200 mL). Tie combined organic extracts were 
then washed with water (200 mL) and brine (2 x 200 mL), dried 
(MgSOO, filtered, and concentrated under vacuum to yield 9 (30 
g, 95%) as a mixture of 322,5R/3S,5S and ZSSR[ZR$S racemates. 
This material was dissolved in toluene (500 mL) and heated under 
reflux with azeotropic removal of water for 3 h. The mixture was 
cooled to room temperature and concentrated in vacuo. The 
residue was flash ehromatographed on silica gel, eiuting with 75% ^8 
ethyl acetate-hexane to produce 10 (16.6 g, 60%) as a colorless ' 
solid: mp 157-159 9C (5:1 cydohexaneichlorofonn). 

lH NMR (CDClj) J L3 (s, 3 H), 1.4 (s,3H), L6-1.9 (m, 4 H), 
2.2 (br s, 1H), 2.5-2.8 (m, 4 H), S.1 (m, 1H), 4.3 (m, 1 H), 4.6 
(m, 1H), and 7.0-7.3 (tn, 9 H) ppm; IR (KBr) 3400,2962,2868. 
1707,1598,1511,1440,1376,1252,1225,1052,972,843, and 767 
cm"1. 

HPLC (stationary phase, Altex C 18 column; mobile phase, 
50:50 0.05 M dtric add (pH ~ 4.0)/CH3CN) indicated a 3.3:1 
mixture of trans (tR« 13.1 zun)/ds (CR~ 12.0 min) diastereomers. 
Anal. (CaHyyFNaOa) C, H, N. The cis diastereomer was visible 
by NMR; the H6 and H4 protons appeared as a broad multiplet 
at & 4.1 ppm. 

(ii) Use of Triethylbcrane with Pivalic Acid Catalysis, 
a room temperature solution of triethylborane (2.5 mL of a 

1M THF solution (0.00214 mcl)) under a nitrogen ^jo^pbere 

H, 

N. 

(18) Use 'of acetic add as solvent greatly reduces reaction times. 
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roL) was added carefully, followed by the dropwise addition of 
30% hydrogen peroxide (19.2 mL). This'solution was stirred for 
1 h and then poured into ether (800 mL). The organic phase was 
washed with water (2 x 160 mL) and brine (100 mL). It was dried 
(MgSOJ, filtered, and evaporated. The residue was flash chro-
matographed on silica gel, eluting with ethyl acetate-hexane 

. (50:50), to give methyl 3,5-dihydroxy-6-heptenoate (7.05 g, 69%) 
as a mixture of ZR,5RjZS,5S and 35,5i?/3Kl5<S racemates, which 
was used in the subsequent step without further purification. This 
crude mixture (7.0 g, 0.04 mol) was dissolved in a mixture of 
dichloromethane (100 mL) and 2,2-dimethoxypropane (20 mL, 
0.162 mol). A catalytic amount of camphorsulfonic acid (0.05 g) 
was added and the solution was stirred overnight at room tem
perature. Concentration and flash chromatography on silica gel 
(eluting with 25% ethyl acetate-hexane) of the resulting residue 
gave 13 (4.25 g, 50%) as a 25:1 mixture of 3i?,5J?/3S,5S and 
3S,5E/3i?,5S racemates (HPLC indicated that the 3R,SR/ZS,5S 
racemate had a retention time of 8-5 min and the 35,5A/35,55 
racemate had a retention time of 8.4 min): ^ NMR (CDC13) 6 
1.2-1.3 (m, 1 H, 5-H), 1.38 (s, 3 H), 1.45 (s, 3 H), 1.60 (m, 1 H, 
S^HO, 2.36 (dd, 1H, J = 14,6 Hz), 2.56 (dd, 1 H, J = 14,6 Hz), 
3.6 (s, 3 H), 4.3-4.5 (m, 2 H, 4.H, 6-H), 5.1-5.3 (m, 2 H), 5.8 (m, 
1H) ppm; IR (thin film) 2994,1743,1439,1382,1316,1261,1203, 
1170,1099,1001, and 926 cm"1. Anal. (CuH^O^) H; C: calcd, 
61.66; found, 60.12. • 

(£)-Methyl 6-[2-[5-(4-Fluorophenyl)-3-(l-methylethyl)-
l-phenyI-lfl'-pyrazol-4-yl]ethenyl]-2,2-dimethyl-l,3-dios-
ane-4-acetate (14). A solution of 11a (1.07 g, 0.003 mol), 13 (1.1 
g, 0.0051 mol), and bi$(triphenyiphopsMne)pailadium(ir) chloride 
(0.042 g, 0.00006 mol, 2 mol 7o) in 6 mL of a 50:50 mixture of 
triethylamine and DMF was stirred and heated at reflux overnight 
under a nitrogen atmosphere. The solution was cooled to room 
temperature and diluted with ether (100 mL) and washed with 
water (100 mL), 2 M hydrochloric add (50 mL), water (100 mL), 
saturated aqueous sodium bicarbonate (100 mL), and brine (500 
mL). The organic extracts were dried (MgSOJ, filtered, and 
evaporated. 'Hie residue was flash chromatographed on silica gel, 
eluting with 10% ethyl acetate-hexane, to give 14 (0.74 g, 50%) 
as yellow crystals, mp 136-137 °C, together with small amounts 
of 5: lH NMR (CDCI3) 5 1.25-1.6 (m, 14 H), 2.36 (dd, 1 H, J -
14, 6 Hz), 2.56 (dd, 1 H, J ® 14, 6 Hz), 3.20 (m, 1 H), 3.7 (s, 3 
H), 4.3 (m, 2 H), 5.7 (dd, 1 H. J = 15 Hz, 7 Hz), 6.23 (d, 1 H, J 
- 15 Hz), and 7.0-7.3 (m, 9 H) ppm; IR (KBr) 2914,1739,1663, 
1597,1546,1510,1441,1379,1276,1225,1160,1078,974, and 841 
cm"1; HPLC indicated a 59:1 mixture of 4fl,6fl/4S,6S and 
iS,6R/ARfiS racemates (the 45,6.72/45,65 racemate had a re
tention time of 12.57 min, and the 45,65/45,65 racemate had 
a retention time of 13.87 min). Anal. (C^H^FNaO*) C, H, N. 

(±)-tr8iis-6-[2-[5-(4-Fluorophenyl)-3«(l-methylethy!)-l-
phenyl-lB'-pyrazol-'J-yl]ethyl3tetrahydro-4-hydrosy-2i7-
pyran-2-one (10). A solution of 14 (0.63 g, 0.00128 mol) in ethyl 
acetate (10 mL) was hydrogenated under a balloon of hydrogen 
gas with 10% palladium on charcoal as catalyst at 25 0C for 2 
days. The catalyst was then removed by filtration through Celite, 
and the filtrate was concentrated and redissolved in 50:50 THF/i 
M HC1 (30 mL). This was stirred for 5 h at room temperature, 
and then 25%i sodium hydroxide was added until the solution 
was basic (pH ~10). After stirring for 30 min, the mixture was 
diluted with water and extracted with ether. The aqueous solution 
was then acidified with 2 M hydrochloric add and extracted with 
ethyl acetate. The organic extracts were then washed with brine 
and dried (MgSO^. Filtration and concentration provided the 
crude dihydroxy add, which was lactonized with azeotropic re
moval of water by refluxing in toluene for 3 h. The cooled solution 
was concentrated to ca. 10 mL and allowed to stand. Pure lactone 
10 crystallized as a white solid (0.35 g, 65%) (mp 163-165 0C, 2X 
165-167 #C): HPLC indicated a 64:1 mixture of trans (tR = 13.4 
mm)/cis UR = 12.3 min) diastereomers. Anal. (CajHzjFNaOj) 
C, H, N. -

(±)-tr&ns-6-[l-[5-(4-Fluorophenyl)-3-(l-methylethyl)-l-
phenyl-lfl'-pyrazol-4-yl]ethenyl]tetrahyd3ro-4-hy(iroxy-2^-
pyraii-2-occ (15). A mixture of crude 14 (34 g, 0.067 mol) and 
10% Pd/C (1 g) in absolute EtOH (100 mL) was hydrogenated 
for 2 days at atmospheric pressure and room temperature. The 
catalyst was removed by filtration through Celite. After con
centration, the filtrate residue was dissolved in 3:2:1 Ti5t?V3 M 

et ai 

was added, with stirring, a catalytic amount of pivalic add (0.022 
g, 0.00021 mol). The resulting solution was stirred at room 
temperature for 1 h before a THF (7 mL) solution of 8a (1 g, 
0.00214 mol) was added dropwise. The resulting solution was 

-) 
u/ide 
M100 
n was 
iium stirred at room temperature for a further 1 h before cooling to 

-78 0C. Methanol (1 mL) was added followed by the addition 
of sodium borohydride (0.0893 g, 0.00236 mol) in one portion. 
Vigorous gas evolution ensued. This mixture was stirred at -78 
e6 for 2.5 h. It was then poured into an excess of ice-cold 30% 
hydrogen peroxide (10 mL) and extracted with ethyl acetate. The 
organic layer was then washed extensively with water and brine, 
dried (MgSO^), filtered, and evaporated to yield 1.0 g of the 
corresponding 1,3-diol (quantitative) as a 23:1 mixture of 
35,55/35,55; and 35,55/35.5$ racemates. (HPLC indicated that 
the 35,55/35,5$ racemate had a retention time of 13.5 min and 
the 35,55/35,5$ racemate had a retention time of 11.7 min.) 

5-(4-Fluorophenyl)-3-(l-methylethyl)-l-phesyl*lH-
pyrazole (5). To a solution of 1 (10.6 g, 0.0509 mol) in glacial 
acetic add (100 mL) was added at room temperature phenyl-
hydrazine (6.04 g, 0.0559 mol). The mixture was stirred overnight 
at room temperature and then poured into ice-cold saturated 
aqueous sodium bicarbonate (200 mL). An oil predpitated, which 
then crystallized. These crystals were collected and redissolved 
in hexane. The hexane solution was washed with water (100 mL) 
and brine (100 mL) and then dried (MgS04). The solution was 
then concentrated to one-quarter of its original volume and cooled 
to yield 5 as colorless crystals: mp 70-72 0C (hexane) (12.0 g, 
84%); 'H NMR 0 (ODClj) 1.34 (s, 3 H), 1.38 (s, 3 H), 3.1 (m, 1 
H), 6.3 (s, 1H), 6.9-7.3 (m, 9 H) ppm; IR (KBr) 3052,2964,1594, 
1510,1440,1374,1302,1222,1164,1089,995, and 849 cm"1. Anal, 

n; g • (CjgHvrFN}) C, H, N. 
[ 4-Bromo-5-(4-fluorophenyl)-3-(l-methylethyl)-l-phenyl-

hyl)-l- liJ-pyrazole (11a). N-Bromosucdmmide (6.21 g, 0.0348 mol) 
2H' was added to a solution of 5 (11.3 g, 0.0348 mol) in DMF (130. 
Air I mL) at 0 under a nitrogen atmosphere. After 1 h, a solid was 

, uutyl- deposited, which was filtered and washed extensively with water, 
ol) was This solid was recrystallized from toluene to yield 1 la: mp 
m tem- 126-128 0C (toluene) (8.1 g, 56%); lH NMR (CDCl,) 5 1.38 (s, 
ion was | 3 H), 1.42 (s, 3 H), 3.1 (m, 1H), 7.0-7.3 (m, 9 H); IR (KBr) 1593, 
, 0.0835 1551,1496,1376,1304,1227,1160,1109,1036,968, and 843 cm"1. 
'A warm Anal. (CieHieBrFNj) C, H, N. • 
for 1 h. 5-(4-Fluorophenyi)-4-iodo^-(l-methylethyl)-l-phenyl-lfr-
il acetic [ pyrazole (lib). W-Iodosuccinimide (4.81 g, 0.0214 mol) was 
rolutkm • added in one portion to a stirred solution of 5 (5.0 g, 0.0178 mol) 
bllowed • in DMF (100 mL) cooled to 0 0C under a dry nitrogen atmosphere. 
5.7 ml., [ The mixture was allowed to warm to room temperature ovenught 
» warm \ find then recooled to 0 0C be/ore more A^iodosueeinimide (0.24 
en ether \ g, 0.0011 mol) was added This was then allowed to warm to room 
parated j temperature and then poured into water (500 mL). This aqueous 
00 mL). I niixture was extracted with diethyl ether (2 X 250 mL). The ether 
"C and 1 extracts were diluted with hexane (200 mL) and washed with water 

! (100 mL), 10% aqueous sodium bisulfite (100 mL), and brine (100 
mL) and dried (MgSOj). Filtration and concentration afforded 
lib (6.8 g, 94%) as orange/tan needles (mp 141-143 0C) (hexane): 
lH NMR (CDCI3) 6 1.38 (s, 3 H), 1.42 (s, 3 H), 3.1 (m, 1H), and 
7.0-7,3 (m, 9 H) ppm; IR (KBr) 2929,1600,1542,1500,1460,1427, 

» 1373,1298, 1229,1159,1028, 968, and 845 cm-1. Anal. (C18-
Hr^FlNj) .C.H.N. . 

| Methyl &-hydroxy-3-oxo-6-hcptenoate (12) was prepared as 
i described by Ley et aL12 Ethyl 5-hydroxy-3-oxo-6*heptenoate was 
r Prepared similarly in 94% yield: 12: ^ NMR (CDCI3) 51.2 (tr, 

3 H), 2.78 (d, 2 H, 4-H, J = 6.3 Hz), 3.4 (s, 2 H, 2.H), 4.2 (q, 2 
jn, 4 H), I 4-6 (dt, 1 H, 5-H, J = 6.0,6.3 Hz), 5.07-5.35 (m, 2 H, 7-H), 
1H), 4.6 [ ^ 5.88 (ddd, 1 H, 6-H, J = 1G.3,10.0, 6.0 Hz) ppm. 
62,2868i [ Methyl 6-Ethenyl-2^-dimethyl-l^-dioxaiie-4-acetate (13). 
, and 767 § Air (20 mL) was bubbled through a solution of triethylborane (64 

1M THF, 0.064 mol) and 12 (10 g, 0.058 mol) in anhydrous 
THF (50 mL) under a nitrogen atmosphere. The resulting solution 
^ stirred overnight at room temperature and then cooled to 
"78 "C. Sodium borohydride (2.64 g, 0.0696 mol) was added in 
one portion, and the vigorously stirred suspension was allowed 
40 warm slowly to 0 ®C over 2 h. (Vigorous gas evolution was 

| noticed at-SCC.) The reaction was quenched by the dropwise 
atalysis- [ Edition of glacial acetic acid (15 mL) followed by addition of 
j mL of ft [ (20 mL) and methanol (20 mL). After all the solid had been 
nosphere g COnsumed, saturated aqueous sodium bicarbonate solution (50 

n was 
»-78 
ion of 
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HCI-MeOH (600 mL) and the mixture stined for 3 days at room 
temperature. This was made alkaline (25% aqueous NaOH) and 
partitioned between ether and water. The aqueous layer was then 
acidified (2 M HC1) and extracted with ethyl acetate (2 x 250 
mL). The combined organic extracts were then washed with brine 
(100 mL), dried (MgSO^), filtered, and evaporated. The residue 
was dissolved in toluene and refiuxed with azeotropic removal 
of water for 2 h. Concentration and flash chromatography on silica 
gei provided a first fraction identified as 15 (1.5 g, 5.3%; mp 
157-158 0C) and a second fraction of 10 (6 g, 22%; mp 156-157 
0C): TO NMR (CDCy 5 1.3 (s, 6 H), 1.5 (m, 1 H), 1.7 (m, 1 H), 
2.1 (br s, 1 H), 2.4 (m, 1 H), 2.7 (m, 1 H), 3.1 (m, 1 H), 4.1 (m, 
1 H), 4.9 (dd, 1 H), 5.4 (d, I H), 5.7 (d, 1 H), and 7.0-7.4 (m, 9 
H) ppm; IR (KBr) 2931,1725,1642,1598,1546,1510,1438,1379, 
1229,1159,1071,1045,975,845, and 766 cm"1. Anal. (0^^-
N^a) C, H,N. 

6-[2-[5-(4-Fluorophenyl)-3-(l-niethylethyl)-l-phenyl-lfl'-
pyra2ol-4-yl]ethyl3-S,6-dihydro-2fl,-pyran-2-one (16). A so
lution of 10 (3.3:1 mixture of trans:ds isomers) (20 g, 0.0473 mol) 
was dissolved in anhydrous dichloromethane (50 mL) under a 
nitrogen atmosphere. Acetic anhydride (5.3 g, 0.052 mol) and DBU 
(15.8 g, 0.104 mol) were added dropwise to the solution. The 
reaction mixture was stirred overnight and then diluted with ether 
(150 mL) and washed.with 2 M HC1 (100 mL), saturated aqueous 
sodium bicarbonate solution (100 mL), and brine (100 mL), and 
dried (MgS04). Filtration and concentration gave a residue (17 
g), which was passed through silica gel. Elution with hexane gave 
16 (13 g, 68%) as a white solid (mp 89 0C (hexane)): TO NMR 
'(CDCy 6 1.36 (d, 6 H), 1.6-1.9 (m, 2 H), 2.2 (m, 2 H), 2.7 (m, 
2 H), 3.0 (m, 1H), 4.3 (m, 1 H), 6.0 (dd, 1 H), 6.8 (m, 1 H), and 
7.0-7.3 (m, 9 H) ppm; IR (KBr) 2961,2868,1723,1596,1562,1511, 
1439,1376,1336,1248,1159,1094,1043,970, and 844 cm"1. Anal. 
(CasHaFNA) C, H, N. 

6-[2-[5-(4-Fluorophenyl)-3*(l'inethylethyl)-l-phenyl-ljEr-
pyrazol-4*yl]ethyl3d5hydro-2.ff-pyran-2,4(3i?)-dione (20). 
Ethyl acetoacetate (1.14 mL, 0.0089 mol) in anhydrous THF (15 
mL) was added dropwise to a stirred suspension of hexane-washed 
sodium hydride (58.8% oil suspension) (0.225 g) in anhydrous 
THF (20 mL) at 0 "C under an Nj atmosphere. When gas evo
lution was complete, a solution of n-butyllithium in hexane (3.9 
mL, 0.0089 mol, 2.3 M) was added over 30 min. The resulting 
solution was stirred an additional 30 min at 0 ®C and then cooled 
to-780C. This was then treated with a solution of 7 (2.0g,0.0059 
mol) in anhydrous THF (15 mL). The resulting solution was 
stirred at -78 cC for an additional 40 min and then at 0 0C for 
30 min. This was then poured into 25% aqueous NaOH (50 mL). 
The resulting mixture was then washed with ether (to remove 
starting aldehyde) and then acidified with ice-cold 6 M HCl. This 
was then extracted with ethyl acetate, the organic extract was 
washed with water and brine, dried (MgSO^), filtered, and 
evaporated Recrystallization from Et^O-hexane (1:10) provided 
20 (1.62 g, 657o): mp 141-143 0C; TO NMR (CDCI3) 51.3 (d, 6 
H), 1.6-1.9 (m, 2 H), 2.4 (m, 2 H), 2.8 (m, 2 H), 3.1 (m, 1 H), 3.3 
(d, 2 H), 4.5 (a, 1H), 7.1-7.3 (m, 9 H) ppm; IR (KBr) 2900,1599, 
1511,1440, 1376, 1273, 1226, 1159, 842, and 766 cm*1. Anal. 
(CaHaNjOaF) H, N; C: calcd, 71.41; found, 70.93. 

Addition of Benzyl Alcohol to Compound 16. To a solution 
of 16 (6 g, 0.0148 mol) in benzyl alcohol (45 mL) at 0 0C was added 
sodium benzylate in benzyl alcohol (5.9 mL, 0.5 M). The reaction 
was allowed to warm to room temperature and then stirred for 
24 h. The solution was then diluted with methanol and made 
alkaline (0.02 mol, 3 M NaOH). The resulting aqueous layer was 
washed with ether, acidified with 2 M HCl, and extracted with 
ethyl acetate. The organic extracts were washed with water and 
brine and dried (MgSO*). Filtration and concentration yielded 
a crude mixture of products (7.8 g) consisting mainly of the benzyl 

Sliskovic et al. 

ether dihydroxy acid 19 and a small amount of lactone 17. This 
material was dissolved in ethyl acetate (30 mL) and 10% Pd/C 

. (0.5 g) added. This was then hydrogenated at 1 atm of pressure 
for 2 days. The catalyst was then removed by filtration and the 
filtrate concentrated. The residue was dissolved in toluene (50 
mL) and heated to reflux with azeotropic removal of water. The 
solution was cooled and the product (10) crystallized (3.8 g, 60%). 
HPLC showed a 8:1 trans:cis mixture of diastereomers. 

Addition of Methanol to Compound 16. To a solution of 
compound 16 (1.1 g, 0.0027 mol) in methanol (25 mL) at room 
temperature under a nitrogen atmosphere was added sodium 
methoxide (0.017 g, 0.0003 mol). Reaction was almost instants- . 
neous. TLC showed the formation of two products, the main 
product was presumably the ring opened methyl ether 21, the 
minor product was the lactone 22. This was then made alkaline 
with 25% NaOH and concentrated in vacuo. The residue was 
extracted with hexane and the remaining aqueous solution was 
acidified (0 eC, 12 N, HCl). The solution was then extracted with 
ethyl acetate and the organic solution was washed with water and 
brine and dried (MgSOJ. Filtration and concentration yielded 
crude product (1.1 g). This was dissolved in toluene (100 mL) ' 
and heated under reflux with azeotropic removal of water for 4 : 

h. Flash chromatography on silica gel eluting with 40% ethyl 
acetate-hexane gave 6-(2-[5-(4-fluorophenyl)-3-(l-methyl- • 
ethyl)-l-phenyl-lH-pyra2ol-4-yl}ethyl]tetr^ydro-4-methoxy-2H-
pyran-2-one (22) (0.89 g, 75%): mp 86-88 0C; HPLC indicated 
a 7.4:1 mixture of trans (tR = 23.9 min):cis (£R = 21.8 min) dia
stereomers; TO NMR (CDCy 5 1.25 (d, 6 H), 1.4-1.9 (m, 4 H), 
2.4-2.6 (m, 4 H), 3.0 (m, 1 H), 3.2 (s, 3 H), 3.6 (m, 1 H), 4.3 (m, 
1H), 6.9-7.1 (m, 9 H) ppm; IR (KBr) 2958,1744,1595,1565,1511, 
1439,1376,1253, 1224,1157,1098,1071, and 840 cm-1. Anal. . 
(CjeHsFNaOa) C, H, N. 

(±)-cjs-6-[2-[5-(4-Flucfophenyl)-3-(l-methylethyl)-l-
phenyl-liT-pyrazoM-yljcthylltetrahydro^-hydroxy^iJ-
pyran-2-one (23). A methanolic solution (25 mL) of 20 (1 g, 
0.0024 mol) was hydrogenated at atmospheric pressure and room 
temperature using 10% Ru/C as catalyst This was stirred at 
room temperature for 5 days, filtered, and concentrated to yield 
1.3 g of crude material. Flash chromatography on silica gel, eluting 
with 40% ethyl acetate-hexane provided a first fraction identified 
as 24 (0.55 g, 51%): mp 92-94 0C; TO NMR (CDCI3) 5 1.37 (d, 
6 H), 1.5 (m, 4 H), 2.4-2.7 (m, 4 H), 3.1 (m, 1 H), 3.7 (s, 3 H), 3.8 
(m, 1H), 4.2 (m, 1 H), and 7.0-7.2 (m, 9 H) ppm; IR (KBr) 2958, 
2867,1735,1595,1562,1511,1439,1325,1337,1222,1159,1093, 
983, and 840 cm"1. Anal. (C^HJIF^CU) C, H, N. 

A second fraction gave material identified as 23 (0.13 g, 13%): 
mp 145-147 0C; HPLC indicated a 4:1 mixture of cis (IR = 10.51 
min):trans (£R = 11.41 min) diastereomers; TO NMR (CDCI3) 5 -
1.3 (d, 6 H), 1.4-2.0 (m, 4 H), 2.3-2.9 (m, 4 H), 3.1 (m, 1 H), 4.1 ' 
(m,' 2 H), and 7.0-7.2 (m, 4 H) ppm. Anal. (CjjH^FNjOa) C, H, 
N. 

The other diastereomer exhibits peaks at 6 4.5 ppm (H6') and 
4.3 ppm (H40; IR (KBr) 3400,2950,1700,1605,1511,1376, and 
845 cm"1. 
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CH(Z)H(E)), 5.48 (s, 2 H, NCHjO), 6^1 [dd, J - 16A, 2.2 Hz, 
1H, CH=CH(2)H(£)], 6^3 (dd, J * 16.4,11.3 Hz, 1 H, CH= 
CHj), 7.23-7.40 (m, 5 H,. SPh), 11.75 (br, 1 H, NH). Anal. 
(CisH^NAS-VsHjO) C. H, N. 

Antiviral Assay Procedures. The anti-HTV assays were 
based on the inhibition of the virus-induced cytopathic effect in 
MT-4 cells as previously described.32 Briefly, MT-4 cells were 
suspended in oilture medium at 2^ x 10s cells/mL and infected 
with 1000 CCIDso (5070 cell culture infective dose) of HIV. Im
mediately after virus iafection, 100 fiL of the cell suspension was 
brought into each well of a flat-bottomed microtiter tray con
taining various concentrations of the test compounds. After a 
4 (Table II) or 5 CTable I) day incubation at 37 eC, the number 
of viable cells was deterzmned by the 3-(4,5-dimethylthiazol-2-
yl)-2,5-diphenyltetrazolium bromide (MTT) method.88 Cyto
toxicity of the compounds was assessed in parallel with their 
antiviral activity. It was based on the viability of mock-infected 
host cells as determined by the MTT method.33 

The solution was washed with saturated NaHCOs and evaporated 
todxyness. The residue was purified by chromatography on silica 
gel (CHClg-MeOH) to give the title compound (387 mg> 24%) 
after crystallization from petroleum ether % NMR (CDClj) 6 
0.06 (s, 6 H. MejSI), 0.89 (s, 9 H, Me3C), 3.66,3.77 (AjBj, 4 H, 
SiOCHtCHjO), 5.25 (s, 2 H, NCHjO), 5.27 [dd. J = 103,1.1 Hz, 
1H, CH—Cff(Z)H(E)], 5.98 [dd, J = 17.6,1.1 Hz, 1 H, QH= 
CH(Z)H(E)l 6.42 (dd, J = 17.6,103 Hz, 1H, Ctf^CHj), 7.41 
(s, 1 H, 6-H), 9^9 (br, 1 H, NH). 

l-n2-I(t«rt-ButyldimethyIsilyl)oxy3ethoxy]methyl]-S-
(phenylthio)-5-vinyluradL Following the general procedure 
for the preparation of 17-19, the title compound was prepared 
from the above compound with diphenyl disulfide as an elec-
trophile: yield 46%; lH NMR (CDCla) & 0.01 (s, 6 H, 0.84 
(s, 9 H, MegC), 3.63 (s. 4 H, SiOCI^CHjO), 5.33 (dd, «7 = 11.8, 
2.0 Hz, 1H, CH=CH(Z)H(£)], 5.61 (s, 2 H, NCHjO), 6.33 (dd, 
J = 16.8,2.0 Hz, 1H, CH=CH{2)ff(£)], 6s7i (dd, J «16.8,11.8 
Hz, 1H, CJf-CHj), 7.15-7J30 (m, 5 H, SPh),'10.15 (br, 1H, NH). 

>f 

. )> 
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I, 

e 
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); 

), 

.. Following method A, 55 was prepared from the above com
pound. (32) Pauwels, R.; De Clercq, E.; Deamyter, J.; Balzarini, J.; Goubau, 

P.; Herdewijn, P.; Vanderha^he, H.; Vandeputte, M. J. Virol. 
Methods 1987,16,171-185. 

(33) Pauwels^ R.; Balzarini, J.; Ba&a, M.; Snoeck, R,; Schols, D.; 
Herdewijn, P.; Desmyter, J.; De Clercq, E. J. Virol. Methods 
1988, 20, 309-322. 

l-[(2-Hydroxyethoxy)methyl]-6-(phenylthio)-5-vinyluraciI 
(55): yield 41%; zap 100-103 eC (EtOAc-petroleum ether); ITV 
(MeOH) XBU 306 (t 7600), 243 nm (< 14000); MS m/z 320 (M+); 
% NMR (MeaSO-cU 6 3.35-3.52 (m, 4 H, H0CH2CH20) 
(t,J = 5.4 Hz, 1H, OH), 5.22 (dd, J ® 11.3,2.2 Hz, 1H, CH== 
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Tetrahydro-4-hydroxy-6-[2-(lfl"-pyrrol-l-yl)ethyl]-2fl'-pyran-2-one Inhibitors of 
HMG-CoA Reductase. 2. Effects of Introducing Substituents at Positions Three 
and Four of the Pyrrole Nucleus 
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A series of trans-tetrahydro-4*hydroxy'6*{2-(2^,4,5»substituted-lH-pyrrol-l-yl)ethyl]*2tf*pyran-2-ones and their 
dihydroxy acids were prepared and tested for their ability to inhibit the enzyme HMG-CoA reductase in vitro. 
Inhibitory potency was found to increase substantially when substituents were introduced into positions three and 
four of the pyrrole ring. A systematic exploration of structure-activity relationships at these two'positions led to 
the identification of a compound ((+)-33, (+M4J?)-trans-2-(4-fluorophenyl)-5-(l-methylethyl)-2V,3-diphenyl-l-
[(tetrahydro-4-hydrory-S-oxo-2ff-pyTan-2-yl)ethyl]-lH-pyrrole-4-carboxainide) with five times the inhibitory potency 
of the fungal metabolite compactin. 

the size of the substituents at positions 2 and 5 and the 
conformation of the side chain. We have now discovered 

Inhibition of HMG-CoA reductase (HMGR), the rate-
limiting enzyme in cholesterol biosynthesis, has proven to 
be an effective means for lowering total and low-density 
lipoprotein (LDL) cholesterol in animal models and man.1* 
The early reports describing the activity of the fungal 
metabolites compactin (mevastatin)3 and mevinolin (lo-
vastatin)4 have been followed by a host of publications 
describing a large variety of natural5 and synthetic inhib
itors.6 Previously, we disclosed a series of 1,2,5-
trisubstituted-pyrrol-l-ylethylmevalonolactones which 
were found to be moderately potent inhibitors of HMGR 
in vitro.7 By systematically altering the 2 and 5 sub
stituents, maximal potency was obtained with the 2-(4-
fluorophenyl)-5-isopropyl analogue (1). On the basis of 
those results, a molecular-modeling analysis led to the 
description of a pharmacophore model which characterized 

(1) Roth, 8. D.; Sliskovic, D. R.; Trivedi, B. K. Ann. Rep. Med. 
Chem. 1989,24,147-56. 

(2) Grundy, S. M. N. Engl J. Med. 1988,3J9.24-32. 
(3) (a) Endo, A.; Kuroda, M.; Tsujita. Y. J. Antibiotics 1976, 

1346-8. (b) Endo, A.; Kuroda, Y.; Tanzawa, K. FEES Lett. 
1976, 72, 323-6. (c) Brown, A. G.; Smale, T. C.; King, T. J.; 
Hasenkamp, R.; Thompson, R. H. J. Chem. Soc., Perkin 
Trans. 1 1976,1165-9. 

(4) (a) Endo, A. J. Antibiot. 1979,32,852. (b) Alberts, A.; Chen, 
J.; Kuron, G.; Hunt, V.; Huff, J.; Hoffman, C.', Rothroek, J.; 
Lopez, M.; Joshua, Zi.; Harris, E.; Patchett, A; Monaghan, R.; 
Cuzrie, S.; Stapley, E.; Albers^Schonberg, G.; Hensens, 0.; 
Hirshfield, J.; Hoogsteen, K.; Ltesch, J.; Springer, J. Proc. 
Natl. Acad. Sci. USA. 1980,77,3957-61. 

(5) Tsujita, Y.; Kuroda, Shimada, Y.; Tanzawa, K.; Aral, M.; 
Kaneko, 1.; Tanaka, M.; Masuda, H.; Tarumi, C.; Watanabe, 
Y.; Fujil, S. Biochtm. Biophys. Acta. 1986, 877, 50-^0.^ 

0022-2623/91/1834-0357S02.50/0 © 1991 American Chemical Society 

t Department of Chemistry. 
1 Department of Pharmacology. 
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Scheme 1° Scheme III. Method B0 

r~\ HO X f  7 o 0 

CHO ,F a r1 
N. 

X c4 X ajs x 01 f .Bf NH 

Q a*(t 65% 34% Ra R3 COJH COJCHJ COjH 0 

ii VJ 1 0  8 9 

Ri Ri' •R2 Ra o o 
CHO 2 

F .F f e a(a) SHJCOCHCOJET, THF, -78 0C; (b) n-BusB/NaBH*. -78 
•Cs (c) HJOJ. NaOH; (d) toluene, teflu*. 

Scheme XI. Method A" 

a .N 

\J ii 
FV R2 RI' Rj 

1 1  1 2  

HN 

\ Ph - 11a. R,.RJ-C02CH3. 89% 
lib. R^-Rj-COjEl.TOr. 
lie. fi,-Pn. R^OjEl. 30% 
lid, R,«CO]HL R2-Ph 

129. R1.R2-C03CH3.90% 
12b. Rj-Rj-COjEt 98% 
128. R^PtV RJ-COJB. 90% 

+ Ph R 
OH C02&t 

4a. R-CH3 

4b, R-Et 
4c. R-iPr 

5 

*(a) CHsOH.OCC. DMAP; (b) HjN 
(c) 4-F-Ph-COCI. Et3N: (d) NaOH; (e) R,— 
(0 p-TSA, aeelene-water, reflux. 

ElsN, CHjCN, reflux: 

— Ra'. AcaO, 90 *0: ' r\ 
o o 

CHO 

N 
Scheme IV. Method C8 

N R 

.TT 
Ph vVR r~\ r-\ Ph b 

COjEl 

7a, R-CHj, 77% 
7b, R-St, 88% 
76, R-iPf, 100% 

Ph Ph COjEt 

6a. R-CHj. 75% 
6b. R-B. 36% 
6c. R-iPr. 4% 

c (a) ZnCl}, EtOH, reflux; (b) p-TSA, acetone-water, reflux. 

that the introduction of substituents into the 3 and 4 
positions of the pyrrole ring results in significant im-

COjEl CO^i coaHo 
13 14 19 

/—v x CHO 

H 

P. F. 
d D1 J a 

(6) (a) Lee, T.-J.; Holtz.'W. J.; Smith, R. L. J. Org. Chem. 1982, 
47,4750-7. (b) Stokker, G. Hoffman, W. F4 Alberts, A. 
Cragoe, E. J.; Deana, A. A4 GiHillaii, J. L4 Hu£E| J. Novello, 
F. C; Prugh, J. D4 Smith, R. L.; WIHard, A.K.J. Med. Chem. 
1985,68,347-58. (c) Hoffinan, W. F.; Alberts, A. W4 Cragoe, 
E. Jn Deana, A. A.; Evans, B. R; GilfiUan, J. ll; Gould, N. P.;. 
Huff, J. W.; Novello, F. C.; Prugh, J. Rittle, K. EL; Smith, 
R. L.; Stokker, G. E.; Willard, A. K. J. Med. Chem. 1986,29, 
159-69. (d) Stokker, G. E.; Alberts, A. W4 Anderson, P. S.; 
Cragoe, E. Deana, A. A.; GDfillan, J. L4 Hirshfield, Holtz, 
W. Hoffman, W. F.; Huff, J. Lee, T. Novello, F. C.; 
Prugh, J. D.; Rooney, C. S.; Smith, R L.; Willard, A. K. J. 
Med. Chem. 1986,29,170-81. (e) Hoffman, W. F.; Alberts. A. 

Anderson, P. S.; Chen, J. S4 Smith, R. L.; Willard, A. K. 
- J. Med. Chem. 1986,29,849-52. (0 Prugh, J. D4 Alberts, A. 
Wj Deana, A. A.; GilfUlan, J. L4 Huff, J. W.; Smith, R. L.; 
Wiggins, J. M. J. Med. Chem. 1990,33,758-65. (g) Balasu* 
bramanian, Brown, P. Catt, J. D.; Han, W. Parker, 
R. A.; Sit, S. Y.; Wright, J. J. J. Med. Chem. 1989,32,2038-41. 
(h) Bartmann, W.; Beck, G^ Granzer, E.; Jendralk, H.; Ker-
ekjarto, B. v.; Wess, G. Tetrahedron Lett. 1986,4709-12. (1) 
Sliskovic, D. R^ Itoth, B. D^ Wilson, M. W^ Hoefle, M. L^ 
Newton. R. S. J. Med. Chem. 1990, 33, 31-8. 0) Beck, G^ 
Kesseler, IC; Baader, Bartmann, W.; Beck, G.; Be^mann, 
A.; Granzer, E^ Jen dralia, H.; Kerekjarto, B. Kesseler, K.; 
Krause, R.; Paulus, E.; Schubert, W.; Wess, G. J. Med. Chem. 
1990, 33, 52-60. (k) Baader, E.; Bartmann, W^ Beck, G.; 
Bergmann, A.; Granzer, E^ Jendralla, Kerekjarto, B. v.; 
Kesseler, K.; Krause, R.; Schubert, W.; Wess, G. J. Med. 
Chem. 1990,33,61-70. 

(7) Roth, B. t>.; Ortwine, D. F^ Hoefle, M. L.; Stratton, C. D.; 
Sliskovic, D. R.; Wilson, M. W.; Newton, R. S. J. Med. Chem. 
1990,53,21-31. 

ft,' «* 

11d:R1-Ph.nJ-COj£c«S* 
1<K Bj-COjCH|Pl>; S1% 
1CD: IVCONHPn; <3% 
ISR R|-44»PII. 

IT^At f̂i-COA 
17ft: R^Pn. Bj.COICw1t>n 
n«; R^PA. n̂ ONHPn 
17d;A,̂ <N«n. IVCOjEl B8% 

^ EI3N, CH3CN, 25 'C; (b) (CHjJaCHOCt. El3N. *(a) HjN 
CHjCI;, 0 *C; NaOH; (d) Acfi. —=—Rj. 90 *C: 
(e) HCJ, ElOH. reflux: (f) p-TSA, ace lone-water, reflux. 

provements in potency at inhibiting HMGK in vitro. The 
results of these studies are described in this report. 

X f  HO 

F. 61 c 
I 

Chemistry 
The general synthetic strategy employed was identical 

with that employed previously.7 Thus, the pyrrole-3-
propionaldehydes 2 were converted to the racemic£^£s 
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Scheme VI. Method E" Scheme V. Method D* 

r~\ r~\ ,F 0 O 11'JO 7, 
N J. 

X 
N JL 

F. F. 0 a Q 20 
31a. A/-Ph 
21b. 
31C.</«>pilMyt 
ZU,** pyridyl 

22m.Ar>Pli. 30% 
Ztb.U-ZfiiMfl.19% 
22c. Af-lpyrtOyt. 25% 
22«1. Af-*.pyiWyl. >1% 

64% 66% 

CHj' MeOjC CQjMe CUs 

18 lia 
eô oa CHO CHO 

Si/ F. 

• IQI N Ol J 
O 

»t4 

CHJ CH3 aa*. Ar-Ph. 71* 
2311, Ar-2fqridyl, Tefc 
23c. Ar̂ pyridyl. S4% 
23d. »»4.p|ridy|. 48% 

24  ̂A/-Ph. e$% 
a«>.M^-^e/.7o% 
a«&*-9?rid)<.«9% 
aid. *-*iyTidn e$% 

19 
4 (a) LiAlH^, ether-dichloromethane, reflux; (b) EtjSiH, TFA-

CHjClj, 0 0C; (c) p-TSA, acetone-water. 

lactone stereoisomers 3 by (1) Weiler dianion condensation 
with ethyl acetoacetate, (2) stereoselective reduction to the 
syn-l,3-diol with tributylborane and sodium borohydride, 
(3) base hydrolysis, and (4) lactonization by refluxing in 
toluene with azeotropic removal of water (Scheme 1). The 
requisite propionaldehydes 2 were prepared by several 
different synthetic routes. The less sterically hindered 
pentasubstituted pyrrole-3-propionaldehydes (7a, R = 
CHj; 7b, R = Et, Scheme II) could be prepared by 
ZnClj'C&talyzed condensation of enamines 4a and 4b 
(prepared from 2-{2-ammoethyl)-l,3-dioxolane0 and the 
requisite 0-keto ester) with benzoin 5 (method A).9 This 
reaction proved ineffective for the more sterically hindered 
pyrrole 7c, containing the preferred 5-isopropyl substitu-
ent The S-isopropylpyrroles could be prepared in good 
yields, however, by the regioselective [3 + 2] cycloaddition 
of acetylenes with the amido acids 10 or 15 (Schemes HI 
and IV).10 Thus, reaction of ethyl phenylpropiolate with 
amido add 10 in hot acetic anhydride afforded a 4:1 
mixture of 11c and lid (Scheme III, method B) from 
which 11c crystallized in 30% yield. The reaction of 15 
under identical conditions was regtospedfic, producing lid 
as the sole product (Scheme IV, method C). The regio-
chemistry of compounds He and lid were determined by 
comparison of their proton NMRs with that of the dosely 
related 6c ((CH^Cff, occurs at 6 3.50 ppm in both 6c and 
lid, but at 3 3.00 ppm in 11c). As expected, the yield in 
this cydoaddition reaction was improved when more 
dectron-defident acetylenes were employed (compare 11a, 
lib, and 16c vs lid Scheme IV). The 3,4-dimethylpyrrole 
analogue 19 was prepared by reduction of diester 11a to 
the corresponding diol with lithium aluminum hydride, 
followed by deoxygenation with triethyisilane and tri-
fluoroacetic add (Scheme V, method D).11 The regioi-
someric 3- and 4-arylpyrrole-3-propionaldehyde isomers 
24a-d and 28 were prepared by a Stetter reaction12 of the 
appropriate aldehydes with the complementary a-benzy* 

DTI 10% F 'pn 
25 26 CHO 

r1 O Ph P. 

D1 i 0.« n ij 17* 
Ph 37 28 

a (a) ArCHO, p-TSA, toluene, reflux; (b) 4»F-Ph-CHO, EtjN, 2-
(2-hydroxyethj^)-3-ineliyl-4-bentylthia2oliuin chloride; (c) NaOH, 
CHjOH, 25 0C; (d) H2NCH2CH,CH(OEt)2t p-TSA, toluene, reflux; 
(e) H30+, (f) NaH, (CH30)2C0; (?) (CH^jCHCHO, EtjN, 2-(2-
hydroxyethylK^methyM-beroylthlazollum chloride. 

Scheme VII* 

I + "xy° HO XX 
F, F. a r  Si f 

100% 

H H 
2d 1 

xx HO 

P. a r  b.c 
29 

erdtC 

Rt Ha 

30a. 
30b. 24% 
30c. Rj-COCFs, Rj-H, 58% 

* (a) t-BuMejSiCl, imidazole, DMF, 25 <>C, 18 h; (b) 2 equiv N-
halosuednimlde, DMF, 0 0C; (c) n-Bu«NF, HOAc, THF, 25 eC; (d) 
(CFJCOJjO, DMF, 0 *0. 

(8) Crumble, R. Nimitz, J. S.; Mosher, H. S. J. Org. Chem. 
1982,47,4040-5. 

(9) McKlnnon, D. M. Con. J. Chem. 1965, 43, 2628-31. 
(10) (a) Aft extensive review of mesoionic heterocydes has ap

peared: Newton, C. G.; Ramsden, C. A. Tetrahedron 1982,55, 
2965-3011. (b) An analogous synthesis can be found: Ander
son, W. K.; Halat, M. J. J. Med. Chem. 1979,22, 977-80. 

(11) Doyle, M. P.; DeBruyn, D. J.; Kooistia, D. A. J. Am. Chem. 
Soe. 1972,94, 3659-61. 

(12) Stetter, H. Ang. Chem., Int. Ed. Engl. 1976, 15, 639-47. 

]idene-/3-keto esters (4-fluorobenzaldehyde with 21 and 
isobutyraldehyde with 26, Scheme VI), followed by 
Paal-Knorr cyclization13 with 3,3-diethoxy-l-^r^: iiio-
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