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QUINOLINE TYPE MEVALONOLACTONES 

Our Ref.: NC-1l5 

The present invention relates to novel 

mevalonolactones having a quinoline ring, processes for 

their production, pharmaceutical compositions containing 

5 them and, their pharmaceutical uses particularly as 

anti-hyperlipidemic, hypolipoproteinemic and 

10 

anti-atherosclerotic agents, and intermediates useful for 

their production and processes for the production of such 

intermediates. 

Some fermentation metabolic products such as 

compactine, CS-S14, Mevinolin or semi-synthetic 

derivatives or fully synthetic derivatives thereof are 

known to be inhibitors against HMG-CoA reductase which is 

a rate limiting enzyme for cholesterol biosynthesis. (A. 

15 Endo J. Med Chern., 28(4) 401 (1985)) 

CS-514 and Mevinolin have been clinically proved to be 

potentially useful anti-hyperlipoproteinemic agents, and 

they are considered tO,be effective for curing or 

preventing diseases of coronary artery sclerosis or 

20 atherosclerosis. (lXth lnt. Symp. Drugs Affect. Lipid 

Sawai Ex 1004 
Page 6 of 490



- 2 -

'Metab., 1986, p30, p31, p66) 

However, with respect to fully synthetic derivatives, 

particularly he~ero aromatic derivatives of inhibitors 

against HMG-CoA reductase, limited information is 

5 ' disclosed in the following literatures: 

WPI ACC NO. 84-158675, 86-028274, 86-098816, 

86-332070, 87-124519, 87-220987, 88-07781, 88-008460, 

88-091798 and 88-112505. 

The present inventors have found that mevalonolactone 

10 der i vati ve.s having a quinoline ring, the corresponding 

dihydroxy carboxylic acids ,and salts and esters thereof 

have high inhibitory activities against cholesterol 

biosynthesis wherein HMG-CoA reductase acts as a rate 

limi ting enzyme. The present invention has b,een 

15 accomplished on the basis of this discovery. 

20 

25 

The novel mevalonolactone derivatives of the present 

invention are represented by the following formula I: 

R4 

RZ ( I ) 

R' 

wherein Rl, R2, R3 , R4 and R6 are independently hydrogen, 

Cl _6 alkyl, C3 _ 6 cycloalkyl, 

. b b 7 8 1- utoxy, sec- utoxy, R R N-

Cl - 3 alkoxy, n-butoxy, 

(wherein R7 and R8 are 

independently hydrogen or Cl - 3 alkyl), trifluoromethyl, 

trifluoromethoxy, difluoromethoxy, fluoro, chloro, bromo, 
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15 

20 

25 

30 

- 3 -

phenyl, phenoxy, benzyloxy, hydroxy, trimethylsilyloxy, 

dipheny~-t-butylsilyloxy, hydroxymethyl or -O(CH2)10R19 

(wherein Rl~ is hydrogen or Cl - 3 alkyl, and 1 is 1, 2 or 

3); or when located at the ortho position to each other, 
tJ{?l-; d t'1 if / /j' 

Rl and R2, or R3 and R4 togethe~form -CH=CH-CH=CH-; or 

when located.~t the ortho position to each other, Rl and 
tJl"r:rll}4 /1 r 

R2 togethe~form _OC(R15 ) (R16 )0_ (wherein R15 and R16 are 

independently hydrogen or Cl _3 alkyl); Y is -CH 2-, 

-CH 2CH 2-, -CH=CH-, -CH 2-CH=CH- or -CH=CH-CH2-; and Z is 

12 -Q-CH2WCH 2-C02R , 

or 

o 

R'7 a y 
R I 8' I 
O~ 

O~lr 
.'", /' 

R" r 
COzRIZ 

(wherein Q is 
13 ( 

-C(O)-, -C(OR )2- or -CH(OH)-; W is -C(O)-, 

-C(ORl3 ) - or 
2 

_C(Rll ) (OH)-; Rll 

R12 is hydrogen or R14 (wherein 

is hydrogen or Cl - 3 alkyl; 

R14 is physiologically 

hydrolyzable alkyl or M (wherein M is NH4 , sodium, 

potassium, 1/2 calcium or a hydrate of lower alkylamine, 

di-lower alkylamine or tri~lower alkylamine)); two R13 are 

independently primary or secondary Cl - 6 alkyl; or two 

together form -(CH2)2- or -(CH 2)3-; R17 and RIB are 

independently hydrogen or Cl - 3 alkyl; and R5 is· 

hydrogen, Cl _6 alkyl, C2- 3 alkenyl, C3- 6 cycloalkyl, 

9 

~ (wherein R9 is hydrogen, Cl _4 alkyl, Cl - 3 

R13 

r 
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ethyl, n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl, 

t-butyl, n-pentyl and n-hexyl. 

C3- 6 cycloalkyl for R5 includes, for example, 

cyclopropyl, cyclobutyl, c.yclopentyl and cyclohexyl. 

5 C2- 3 alkenyl for R5 includes, for example, vinyl and 

i-propenyl. 

Phenyl-(CH2)m- for R5 includes, for example, benzyl, 

B-phenylethyl and y-phenylpropyl. 

Phenyl-(CH2)nCH(CH3)- for R5 includes, for example, 

10 ~-phenylethyl and ~-benzylethyl. 

Cl - 3 alkyl for R7 and R8 includes, for example, 

methyl, ethyl, n-propyl and i-propyl. 

Further, these compounds may have at least one or two 

asymmetric carbon atoms and may have at least tweto ftjur 

15 optical isomers. The compounds of the formula I include 

all of these optical isomers and all of the mixtures 

thereof. 

Among compounds having carboxylic acid moieties 

falling outside the definition of -C02R12 of the 

20 carboxylic acid moiety of substituent Z of the compounds 

of the present invention, those which undergo 

physiclogical hydrolysis, after intake, to produce the 

corresponding carboxylic acids (compounds wherein the 

-C02R12' mOiety is -C02H) are equivalent to the compounds 

25 of the present invention . 

. Now, preferred substituents of the compounds of the 

present invention will be described. 
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In the following preferred, more preferred still 

further perferred and most preferred examples, the 

numerals for the positions of the substituents indicate 

the positions on the quinoline ring. For example, N' 

5 shown by e.g. l' or 2' indicates the position of the 

substituent on the phenyl substituted at the 4-position of 

the quinoline ring (the carbon connected to the quinoline 

ring is designated as 1'). The meanings of the respective 

substituents are the same as the above-mentioned meanings. 

10 Preferred substituents for Rl, R2 and R6 are hydrogen, 

fluoro, chloro, bromo, Cl - 3 alkyl, Cl - 3 alkoxy, C3- 6 
cycloalkyl, dimethylamino, hydroxy, hydroxymethyl, 

hydroxyethyl, trifluoromethyl, trifluoromethoxy, 

difluoromethoxy, phenoxy and benzyloxy. 

15 Further, when R6 is hydrogen, it is preferred that Rl 

and R2 together form methylenedioxy. 

As preferred examples for R3 and R4 , when R4 is 

hydrogen, R3 is hydrogen, 3'-fluoro, 3'-chloro, 3'-methyl, 

~'-methyl, 4'-chloro and 4'-fluoro. 

20 Other preferred combinations of R3 and R4 include 

3'-methyl-4'-chloro, 3',5'-dichloro, 3,',5'-difluoro, 

3' ,5'-dimethyl and 3'-methyl-4'-fluoro. 

Preferred examples for RS include primary and 

secondary Cl - 6 alkyl and C3- 6 cycloalkyl. 

25 Preferred examples for Y include -CH 2-CH 2- and 

-CH=CH-. 

Preferred examples f.or Z include 
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6,7-difluoro, 6,8-difluoro, 6,7-methylenedioxy, 

6,8-dichloro, 5,8-dimethyl, 6,8-dimethyl, 6,7-dimethoxy, 

6,7-diethoxy, 6,7-dibromo or 6,8-dibromo. 

When Rl, R2 and R6 are not hydrogen, they together 

5 represent 5,7-dimethoxy-8-hydroxy, 5,8-dichloro-6-hydroxy, 

6,7,8-trimethoxy, 6,7,8-trimethyl, 6,7,B-trichloro, 

5-fluoro-6,B-dibromo or 5-chloro-6,B-dibromo. 

As more preferred examples for R3 and R4, when R3 is 

hydrogen, R4 is hydrogen, 4'-methyl, 4'-chloro or 

10 4'-fluoro. When both R3 and R4 are not hydrogen, they 

together represent 3' ,S'-dimethyl or 3'-methyl-4'-fluoro. 

As more preferred examples for R5 , the above-mentioned 

preferred examples of R5 may be men'tioned. 

As preferred examples for Y, -CH2-CH2- and (E)--CH=CH-

15 may be mentioned. As more preferred examples for Z, the 

above preferred examples for Z may be mentioned. 

Now, still further preferred substituents of the 

compounds of the present invention will be described. As 

examples for RI, R2 and R6, when both R2 and R6 are 

20 hydrogen, RI is hydrogen, 6-methyl, 6-ethyl, 

6-trifluoromethyl, 6-hydroxy, 6-methoxy, 6-chloro, 

6-bromo, 6-n-butyl and 7-dimethylamino. 

When only R6 is hydrogen, RI and R2 represent 

6,B-dichloro, 5,B-dimethyl, 6,B-dimethyl, 6,7-dimethoxy, 

25 6,7-diethoxy, 6,7-dibromo, 6,B-dibromo, 6,7-difluoro and 

6,B-difluoro. 

As still further preferred examples for R3 and R4 , 
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when R3 is hydrogen, R4 is hydrogen, 4'-chloro or 

4'-fluoro, ,or R3 and R4 together represent 

3' '''methyl-4' -fluoro. 

Still further preferred examples for RS include ethyl, 

S n-propyl, i-propyl and cyclopropyl. 

Still further preferred examples for Y include 

(E)--CH=CH-. 

As still further preferred examples for Z, the 

above-mentioned preferred example for Z may be mentioned. 

10 Now, the most preferred substituents for the compounds 

of the present invention will be described. 

As the most preferred examples for Rl, R2 and R6 , when 

both R2 and R6 'are hydrogen, Rl is hydrogen, 6-methyl or 

6-ch'loro. 

lS' When only R6 is hydrogen, Rl and R2 together 

represent, for example, 6,7-dimethoxy. 

As the most preferred,examples for R3 and R4 , R3 is 

hydrogen and R4 is hydrogen, 4'-chloro or 4'-fluoro. 

The most preferred examples for RS include i-propyl 

20 and cyclopropyl. The most preferred example for Y may be 

(E)--CH=CH-. 

As the most preferred examples for Z, the 

above-mentioned preferred examples for Z may be mentioned. 

Now, particularly preferred specific compounds of the 

25 present invention will be presented. The following 

compounds (a) to (z) are shown in the form of carboxylic 

acids. However, the present invention include not only 
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the compounds in the form of carboxylic acids but also the 

corresponding lactones formed by the condensation of the 

carboxylic acids with hydroxy at the 5-position, and 

sodium salts and lower alkyl esters (such as m~thyl, 

5 ethyl, i-propyl and n-propyl esters) of the carboxylic 

acids, which can be physiologically hydrolyzed to the 

carboxylic acids. 

(a) (E)-3/5-dihydroxy-7-[4'-(4"-fluorophenyl)-2'­

(I' '-methylethyl)-quinolin-3'-yl)-hept-6-enoic acid 

10 (b) (E)-3/5-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'-

(I' '-methylethyl)-6'-chloro-quinolin-3'-yll-hept-6-enoic 

acid 

(c) (E.)-3/5-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'­

(I' '-methylethyl)-6'-methyl-quinolin~3'-yll-hept-6-enoic 

15 acid 

(d) (E)-3,5-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'­

(I' '-methylethyl)-6',7'-dimethoxy-quinolin-3'-yll-hept-6-

enoic acid 

(e) (E)-3,5-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'-

20 cyclopropyl-quinolin-3'-yll-hept-6-enoic acid 

(f) (E)-3,5-dihydroxy-7-[4'-(4' '-fluorophenyl) -2'­

cyclopropyl-6'-chloro-quinolin-3'-yll-hept-6-enoic acid 

(g) (E)-3,5-dihydroxy-7-[4'-(4' '-fluol:ol?henyl)-2'­

cyclopropyl-6'-methyl-quinolin-3'-yll-hel?t-6-enoic acid 

25 (h) (E)-3,5-dihydroxy-:7-[4'-(4' '-fluorophenyl)-2'-

cyclopropyl-6' ,7'-dimethoxy-quinolin-3'-yl]-hept-6-enoic 

acid 

Sawai Ex 1004 
Page 15 of 490



- 11 -

(i) (e)-3,5-dihydroxy-7-[4'-(4' '-chiorophenyI)-2'-. 

(1' '-methyiethyI)-quinolin-3'-yI]-hept-6-enoic acid 

(j) (E)-3~5-dihydroxy-7-[4'-(4"-cl.!orophenyI)-2'­

(1' '-methyiethyI)-6'-chioro-quinolin-3'-yl]-hept-6-enoic 

5 acid 

(k) (E)-3,5-dihydroxy-7-[4'-(4' '-chiorophenyI)-2'­

(1' '-methyiethyI)-6'-methyI-quinolin-3'-yI]-hept-6-enoic 

acid 

(1) (E)-3,5-dihydroxy-7-[4'-(4' '-chiorophenyI)-2'-

10 (1' '-methyiethyI)-6' ,7'-dimethoxy-quinolin-3'-yI]-hept-6-

enoic acid 

(m) (E)-3,5-dlhydroxy-7-(4'-(4' '-chiorophenyI)-2'­

cyciopropyI-quinolin-3'-yil-hept-6-enoic acid 

(n) (E)-3,5-dihydroxy-7-[4(-(4"-chiorophenyI)-2'-

15 cyciopropyI-6'-chioro-quinolin-3'-yI]-hept-6-enoic acid 

(0) (E)-3,5-dihydroxy-7-[4'-(4'"-chiorophenyI)-2'­

cyciopropyI-6'-methyI-quinolin-3'-yI]-hept-6-enoic acid 

(p) (E)-3,5-dihydroxy-7-[4'-(4' '-chiorophenyI)-2'-. 

cyciopropyI-6'7'-dimethoxy-quinolin-3'-yI]-hept-6-enoic 

20 acid 

(q) (E)-3,5-dihydroxy-7-(4'-phenyI-2'-(I' '­

methyiethyI)-quinolin-3'-yI]-hept-6-enoic acid 

(r) (E) -3, 5-dihydroxy-7- [4' -phenyI-2' - (1' '­

methyiethyI)-6'-chioro-quinolin-3'-yI]-hept-6-enoic acid 

25 (5) (E)-3,5-dihydroxy-7-[4'-phenyI-2'-I1' '-

methyiethyI)-6'-methyI-quinolin-3'~yI]-hept-6-enoic acid 

(t) (E)-3,5-dihydroxy-7-[4'-phenyl-2'-(I' '-
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methylethyl,l-6' ,7' -dimethoxy-qu inolin-3' -y 1]-hept-6-eno ic 

acid 

(u) (E)-3,5-dihydroxy-7-[4'-phenyl-2'-cyclopropyl­

quinolin-3'-ylJ-hept-6-enoic acid 

5 (v) (E)-3,5-dihydroxy-7-[4'-phenyl-2'-cyclopropyl-6'-

chloro-quinolin-3'-y1]-hept-6-enoic acid 

(w) (E)-3,5-dihydroxy-7-[4'-phenyl-2'-cyc1opropyl-6'­

methyl-quinolin-3'-ylJ-hept-6-enoic acid 

(x) (E)-3,5-dihydroxy-7-[4'-phenyl-2'-cyc1opropyl-

10 6' ,7'-dimethoxy-quino1in-3'-yl]-hept-6-enoic acid 

(y) (E)-3,5-dihydroxy-7-[4'-(4"-fluorophenyl)-2'­

(1' '-methylethyl)-6'-methoxy-quinolin-3'-yl]-hept-6-enoic 

acid 

(z:) (E)-3,5-dihydroxy-7-[4'-(4"-fluoropheny1)-2'-

15 cyclopropyl-6'-methoxy-quino1in-3'-yl)-hept-6-enoic acid 

The mevalonolactones of the formul~ I can be prepared 

by the following reaction scheme. The enal III can also 

b,e prepared by processes K, Land M. 

Sawai Ex 1004 
Page 17 of 490





R' R' R' R' 

R' CO,R" 
A 

) R' CIIzOH 
B 

R' R' R' R' 

vn VI 

R' R' R' R' 

R. rOnt 
R' CHO ) R' 0) 

C '- OH D 

R' R' R' R' 

V IV 

Sawai Ex 1004 
Page 19 of 490



'. 

- 14 -

R' R' 
R' 

cno 

~ 
R' 

) R' E 

R' R' 
R I 

m 
U 

CO, R" R' 

R. • 
r C 

) 

RI R' 

R I R I 
I - I 1-2 

[ - 5 

0 
~CO,R" 

0« 

R' 

011 
R' CO,R" 

011 

(R"=H) 
(R"=Na) 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

I 
j 

Sawai Ex 1004 
Page 20 of 490



_15 _ 

R' 
011 

R' 

1.1 
H 

) 

0 0 

R' 

R. 

J 
) 

o "'" 0 

R' 
R' 0X N ~ R 5 

R I R I 
[ - 3 1-4 

Sawai Ex 1004 
Page 21 of 490



- 16 -

, 

R' R' R' R' 

R, CO,R" 

R' CHO ) R' • 
K L 

R' R' R' R' 

V VID 

R' R' R' R' 

eH,OIl , CHO 
) 

L R' M R' 

R' R' R' 

IX ill 

Sawai Ex 1004 
Page 22 of 490



- 17 -

OH 011 
R' CO,R" R' R' ~CO'RI' 

0 
OH 6 

N 
) 

R' 
N R' 

R I R I 
I - 1 [ - 6 

Sawai Ex 1004 
Page 23 of 490



MISSING PAGE(S) 

FROM THE U.S. PATENT OFFICE 

OFFICIAL FILE WRAPPER 

) 8 -to ) 9 

Patent Imaging Corporation 
Patent Legal and Scientific Information Service 
2700 South Quincy St Ste 260 
Arlington, VA 22206 
(703) 553-0000 

Sawai Ex 1004 
Page 24 of 490



- 20 -

ethanol at a temperature of from 10 to 2SoC. The free 

acid hereby obtained may be converted to a salt with a 

suitable base. 

Step H is a step for forming a mevalonolactone by the 

S dehydration reaction of the free hydroxy acid r-2. The 

dehydration reaction can be conducted in benzene or 

toluene under reflux while removing .the resulting water or 

by adding a suitable dehydrating agent such as molecular 

sieve. 

10 Further, the dehydration reaction may be conducted in 

dry methylene chlor ide by u'sing a lactone-forming agent 

such as carbodiimide, preferably a water soluble 

carbodiimide such as 

N-cyclohexyl-N'-[2'-(methylmorpholinium)ethyl]carbodiimide 

IS p-toluene sulfonate at a temperature of from 10 to 3SoC, 

preferably from 20 to 2SoC. 

Step J'iepresents a reaction for hydrogenating the 

double bond connecting the mevalonolactone moiety and the 

quinoline ring. This hydrogenation reaction can be 

20 conducted by using a catalytic amount of palladium-carbon 

or rhodium-carbon in a solvent such as methanol, ethanol, 

tetrahydrofuran or acetonitrile at·a temperature of from 0 

to SOoc,preferably from 10 to 2SoC. 

Step K represents a reaction for the synthesis of an 

25 a,B-unsaturated carboxylic acid ester, whereby a 

trans-form a,B-unsaturated carboxylic acid ester can be 

obtained by a so-called Horner-Wittig reaction by using an 
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alkoxycarbonylmethyl phosphonate. The reaction is 

conducted by using sodium hydride or potassium t-butoxide 

as the base in dry tetrahydrofuran at a temperature of 

from -30 to OOc, preferably from -20 to -15 0 C. 

Step L represents a reduction reaction of the 

~,B-unsaturated carboxylic acid ester to an allyl alcohol. 

This reduction reaction can be conducted by using various 

metal hydrides, preferably diisobutylaluminiumhydride, in 

a solvent such as dry tetrahydrofuran or toluene at a 

10 temperature of from -10 to 10oC, preferably from -10 to 

OOc. 

Step M represents an oxidation reaction of the allyl 

alcohol to an enal. This oxidation reaction can be 

conducted by using various oxidizing agents, particularly 

15 active manganese dioxide, in a solvent such as 

tetrahydrofuran, acetone, ethyl ether or ethyl acetate at 

a temperatrue of from a to 100oC, preferably from 15 to 

50oC. 

Step N represents a reaction for the synthesis of an 

20 ~,B-unsaturated ketone by the selective oxidation of the 

dihydroxy carboxylic acid ester. This reaction can be· 

conducted by using activated manganese dioxide in a 

solvent such as ethyl ether, tetrahydrofuran, benzene or 

toluene at a temperature of from 20 to aooc, preferably 

25 from 40 t.o aooc. 

In addition to the compounds disclosed in Examples 

given hereinafter, compounds of the formulas 1-2 and 1-5 

Sawai Ex 1004 
Page 26 of 490



- 22 -

given in Table 1 can be prepared by the process of the 

present invention. In 'Table 1, i- means iso, sec- means 

secondary and c- means c~~lo. Likewise, Me means methyl, 

Et means ethyl, Pr means propyl, Bu means butyl, Pent 

5 means pentyl, Hex means hexyl and Ph means phenyl. 
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Table 1 
011 

R 3 . R • 'i "31 
R6 ~ I 

COzR'Z 
OH 

RZ,~_ 
c/, 

. InlO [ -2(R " =Hl 
R' X:::~N/' R' [ - 5 (R I '=;~al 

R' R Z R 3 R ' R' R 6 

6-'-OMe H H H i - Pr H 

6 - OMe H 4-F H i - Pr H 

6 - Br H 4-F H i - Pr H 

6 - Me 8 - Me 4-F H i - Pr H 

7 - OMe 8 - OMe 4-F H i - Pr H 

6 - Br H 2-F H i - Pr H 

6,7 

() 4-F H i - Pr H 

H H 4 - F H i\ 
\,,-1 

H 

H H 4 - Ph H i - Pr H 

H H 4-PhCH z H i - Pr H 

6 - C .e H 4 - P H c-Pr H 

6 - C .2 H 4 - F H sec-Bu H 

6-0Cll zPh H 4 - F H i - P r H 

H H 4 - F H i - B Ij H 

H H 4 - F H c-Pent H 

6 - C .e H 4 - F H c-Pent H 

6-~e21~ H 4 - F H i - P r H 
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R' R • R 3 R 4 R ' R • 

6-Me H 4 - F H c - Pr H 

6-i-Pr H 4 - F H i-Pr H 

7 -J~e H 4 - F H c - Pr H 

6-0Me H 4 - F H c - Pr H 

6-'Br H 4- F H c - Pr H 

6-ioPr H 4 - F H c - Pr H 

6- C .e 8- C .e 4 - F H c - Pr H 

S-F 6-Br 4 - F H i-Pr 8-Br 

6-0,~e 7-011e 4 -F H i - P r 8-011e 

6-Me 7-Me 4 - F H i - P r 8-Me 

6 - C .e 7 -C .e 4 - F H i-Pr 8 - C £ 

H H 4 - F H a-Bu H 

H H 4"';' F H c-Hex H 

6-011e 7-011e H H i-Pr H 

6-011e 7-011e 4 -C .e H i -P r H 

6-011e 7-011e H H c-Pr H 

6-011e 7-011e 4 - C .e H c-Pr H 

6-0Me 7-0Me 4-F H c - P r H 
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R' R Z R ' R ' R ; R • 
G-Me H H H i - P r " n 

6-l1e H 4 - C .e H i - P r H 

6-Me H H H c-Pr H 

6-Me H 4 -C .e H c-Pr H 

6-Me H 4-F H c-Pr H 

6 - C .e H H H i - P r H 

6 - C .e H 4 -C .e H i-Pr H 

6 -c .e H H H c-Pr H 

6 -c .e H 4 - C .e H c-Pr H 

6 - C .e H 4-F H c-Pr H 

H H H H i - P r H 

H H 4 -C .e H i - P r H 

H H H H c-Pr H 

H H 4 -C .e H c-Pr H 

H H 4-F H c - P r H 
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Further, pharmaceutically acceptable salts such as 

potassium salts or esters such as ethyl esters or methyl 

esters of these compounds can be prepared in the same 

manner. 

The compounds of the present invention exhibit high 

inhibitory activities against the cholesterol biosynthesis 

wherein HMG-CoA reductase acts as a rate limiting enzyme, 

as shown by the test results given hereinafter, and thus 

are capable of suppressil').g or reducing the amount of 

10 cholesterol in blood as lipoprotein. Thus, the compounds 

of the present invention are useful as curing agents 

against hyperlipidemia, hyperlipoproteinemia and 

atheroscleosis. 

They may be formulated into various suitable 

15 formulations depending upon the manner of the 

administration. The compounds of the present invention 

may be administered in the form of free acids or in the 

form of physiologically hydrolyzable and acceptable esters 

or lactones, or pharmaceutically acceptable salts. 

20 The pharmaceutical composition of the present 

invention is preferably administered orally in the form of 

the compound of the present invention per se or in the 

form of powders, granules, tablets or capsules formulated 

by mixing the compound of the present invention with a 

25 suitable pharmaceutically acceptable carrier including a 

binder such as hydroxypropyl cellulose, syrup, gum arabic, 

gelatin, sorbitol, tragacanth gum, polyvinyl pyrrolidone 
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or CMC-Ca, an excipient such as lactose, sugar, corn 

starch, calcium phosphate, sorbitol, glycine or crystal 

cellulose powder, a lubricant such as magnesium stearate, 

talk, polyethylene glycol or silica, and a disintegrator 

,5 such as potato starch. 

However, the pharmaceutical composition of the present 

invention, is not limited to such oral administration and 

it is applicable for parenteral administration. For 

example, it may be administered in the form of e.g. a 

10 suppository formulated by using oily base material such as 

cacao butter, polyethylene glycol, lanolin or fatty acid 

triglyceride, a transdermal therapeutic base formulated by 

using 'liquid paraffin, white vaseline, a high,er alcohol, 

Macrogol ointment, hydrophilic ointment or hydro-gel base 

15 material, an injection formulation formulated by using one 

or more materials selected from the group consisting of 

polyethylene glycol, hydro-gel base material, disti~led 

water, distilled water for injection and excipient such as 

lactose or corn starch, or a formulation for 

20 administration through mucous membranes such as an ocular 

mucous membrane, a nasal mucous membrane and an oral 

mucous membrane. 

Further, the compounds of the present invention may be 

combined with basic ion-exchange resins which'are capable 

25 of binding bile acids and yet not being absorbed in 

gastraintestinal tract. 

The daily dose of the compound of the formula I is 
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from 0.05 to 500 mg, preferably from 0.5 to 50 mg for an 

adult~ It is administered from once to three times per 

day. The dose may of course be varied depending upon the 

age, the weight or the condition of illness of the 

5 patient. 

The compounds of the formulas II to VII are novel, and 

they are important intermediates for the preparation of 

the compounds of the formula I. Accordingly, the present 

invention relates also to the compounds of the formulas II 

10 to VII and the processes for their production. 

NOw, the present invention will be described in 

further detail with reference to Test Examples for the 

pharmacological activities of the compounds of the present 

invention, their Preparation Examples and Formulation 

15 Examples. However, it should be understood that the 

present invention is by no means restricted by such 

specific Examples. 

PHARMACOLOGICAL TEST EXAMPLES 

Test A: Inhibition of cholesterol biosynthesis from 

20 acetate in vitro 

Enzyme solution was prepared from liver of male Wistar 

rat billialy cannulated and discharged bile for over 24 

hours. Liver was cut out at mid-dark and microsome and 

supernatant fraction which was precipitable with 40-80% of 

25 saturation of ammonium sulfate (sup fraction) were 

prepared from liver homogenate according to the modified 

method of Knauss et. al.; Kuroda, M., et. al., Biochim. 
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Biophys. Acta, 489, 119 (1977). For assay of cholesterol 

biosynthesis, microsome (0.1 mg protein) and sup fraction 

(1.0 mg protein) were incubated for 2 hours at 37 0 C in 200 

!Jl of the reaction mixture containing ATP; 1 mM, 

5 Glutathione; 6 mM, Glucose-l-phosphate; 10 mM, NAD; 0.25 

mM, NADP; 0.25 mM, CoA, 0.04 mM and 0.2 mM [2_14C]sodium 

acetate (0.2 !JCi) with 4 !Jl of test compound solution 

dissolved in water or dimethyl sulfoxide. To stop 

reaction and saponify, 1 ml of 15% EtOH-KOHwas added to 

10 the reactions and heated at 75 0 C for 1 hour. 

Nonsaponifiable lipids were extracted with petroleum ether 

and incorporated 14C radioactivity was c·ounted. 

Inhibitory activity of compounds was indicated with IC50. 

Test B: Inhibition of cholesterol biosynthesis in 

15 culture cells 

Hep G2 cells at over 5th passage were seeded to 12 

well plates and incubated with Dulbecco's modified Eagle 

(DME) medium containing 10% of fetal bovine serum (FBS) at 

5% CO 2 until cells were confluent for about 7 days. 

20 Cells were exposed to the DME medium containing 5% of 

lipoprotein deficient serum (LpDS) prepared by 

ultracentrifugation method for over 24 hours, Medium was 

changed to 0.5 ml of fresh 5% LpDS containing DME before 

assay and 10 !Jl of test compound solution dissolved in 

25 water or DMSO were added. 0.2 !JCi of [2_ 14C]sodium 

acetate (20 !Jl) was added at 0 hr(B-l) or 4 hrs(B-2) after 

addition of compounds. After 4 hrs further incubation 

with [2_14C]sodium acetate, medium was removed and cells 
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were washed with phosphate buffered saline(PBS) chilled at 

~oC. Cells were scraped with rubber policeman and 

collected to tubes with PBS and digested with 0.2 ml of 

0.5 N KOH at 37oC. Aliquot of digestion was used for 

5 protein analysis and remaining was saponified with 1 ml of 

15% EtOH-KOH at 7S oC for 1 hour. Nonsaponifiable lipids 

w.ere extracted wi th petroleum ether and 14C rad ioactiv i ty 

was counted. Counts were revised by cell protein and 

indicated with DPM/mg protein. Inhibitory activity of 

10 compounds was indicated with IC50. 

Test C: Inhibition· of cholesterol biosynthesis in vivo 

Male Sprague-Dawley rats weighing about 150 g were fed 

normal Purina chow diet and water ad libitum, and exposed 

to 12 hours light/12 hours dark lighting pattern (2:00 PM 

15 - 2:00 AM dark) prior to use for in vivo inhibition test 

of cholesterol biosynthesis; Animals were separated 

groups consisting of five rats as to be average mean body 

weight in each groups. Test compounds at dosage of 

0.02-0.2 mg/kg body weight (0.4 ml/100 g body weight), 

20 . were dissolved in water or suspended or in 0.5% methyl 

cellulose and orally administered at 2-3 hours before 

mid-d~rk (8:00 PM), while cholesterol biosynthesis reaches 

to maximum in rats. ~s control, rats were orally 

administered only wat~r or vehicle. At 90 minutes after 

25 sample administration, rats were injected 

intraperitoneally with 10 ~Ci of [2_ 14C]sodium acetate at 

volume of 0.2 ml ·per one. 2 Hours later, blood samples 
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were obtained and serum were separated immediately. Total 

lipids were extracted according to the method of Folch et 

al. and saponified with EtOH-KOH. Nonsaponifiable lipids 

were extracted with petroleum ether and radio activity 

5 incorporated into nonsaponifiable lipids was counted. 

Inhibitory activity was indicated as percent decrease 

of counts in testing groups (DPM/2 ml serum/2 hours) from 

that in control group. 

With respect to the compounds of the present 

10 invention, the inhibitory activities against the 

cholesterol biosynthesis in which HMG-CoA reductase serves 

as a rate limiting enzyme, were measured by the above Test 

A and B. The results are shown in Tables, 2, 2-2, 3 and 

3-2. Further, the results of the measurements by Test C 

15 are also presented. 
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Table 2: Inhibitory activities by Test A 

5 Compound 
Ie 
A ~(mOlar concentration) 

( Co·mpounds 
of the present 

10 invention) 

15 

I-13 

I-51 

I-52· 

I-53 

1. 25 x 10-7 

1. 0 x 10-8 

7.1 x 10-8 

1.9 x 10-7 

20 (Reference 

25 

30 

35 

40 

45 

50 

compounds) 

Mevinolin 

CS-514 

1.4 x 10-8 

9.6 x 10-9 

In Table 2-2, the relative activities are shown based 

on the activities of CS-514 being evaluated to be 1. 

Table 2-2: Relative activities by Test A 

Compound Relat~ve activities 

(Comounds of 
the present 
invention) 

I-16 1. 75 

I-1l6 2.25 

I-1l7 0.37 

I-120 3.21 

I-522 0.76 
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Structures of reference compounds: 

(1) Mevinolin 

(2) CS-S14 
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Table 3: Inhibitory activities by Test B-1 

5 Conipound 
.Ie:: . 
fl ~O(molar concentration) 

(Compound 
of the present 

10 invention) 

I-51 1 

(Reference 
15 compound) 

CS-514 3.5 x 10-7 

20 In Table 3-2, the relative activities are shown based 

25 

30 

35 

on the activities of CS-514 being evaluated to be 1. 

Table 3-2: Relative activities by Test B-1 

Compound 

I-116 

I-520 

II-20 

Relative activities 

19.4 

20.0 

20.8 

Results of the measurement of the inhibitory 

activities by Test C 

40 The percent decrease of counts after the oral 

administration of 0~05 mg/kg of compound I-520 was 55% 

relative to the measured value of the control group. The 

percent decrease of counts after the oral administration 

of 10 mg/kg of CS-514 was 55% under the same condition .. 

45 The compounds of the present invention exhibited 
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activities superior to the reference compound such as 

CS-514 or Mevinolin in·Test A, and exhibited activities 

superior to CS-514 in T~$ts Band C. 

Test D: Acute toxicity 

5 A 0.5% CMC suspension of a test compound was orally 

administered to ICR male mice' (group of ·three mice). The 

acute toxicity was determined based on the mortality after 

seven days. With compound I-57, I-58, I-59, 1-511, 1-512, 

1-513, 1-514, I-SIS, 1-517 and 1-523 of the present 

10 invention, the mortality was 0% even when they were orally 

administered in an amount of 1000 mg/kg. 

EXAMPLE 1 

Ethyl (E)-3,5-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'­

(1' '-methylethyl)-guinolin-3'-yll-hept-6~enoate (compound 

15 I-II) (prepared by steps of Example I-a through Example 

l.:Sl 
EXAMPLE I-a: Ethyl 4-(4'-fluorophenyl)-2-(1'­

methylethyl)-guinolin-3~yl-carboxylate (compound VII-I) 

The synthesis was conducted in accordance with the 

20 method disclosed in J. Org. Chern., 2899 (1966). 

6.45 g (0.03 mol) of 2-amino-4'-fluorobenzophenone, 

5.53 g (0.035 mol) of ethyl isobutyrylacetate and 0.1 ml 

of conc. sulfuric acid were dissolved in 30 ml of glacial 

acetic acid, and the mixture was heated at 1000C for about 

25 10 hours. After confirming the substantial disappearance 

of 2-amino-4'-fluorobenzophenone by thin layer 

chromatography, the reaction solution was cooled to room 
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temperature, and a mixture of 45 ml of conc. aqueous 

ammonia and 120 ml of water cooled with ice, was gradually 

adde~ thereto. A separated ~ily substance was solidified. 

when left to stand overnight in a refrigeritor. This 

.5 solid was recrystallized from a small amount of ethanol to 

obtain 6.47 g (55%) of white powder. Melting point: 

68-70.5 0 C 

EXAMPLE I-b: 4-(41-fluorophenyl)-3-hydroxymethyl-2-(1'~ 

methylethyl)-quinoline (compound VI-I) 

10 5.4 g (0.016 mol) of compound VII-l was dissolved in 

dry toluene under a nitrogen atmosphere and cooled in ice 

bath to OOC. To this solution, 40 ml of a 16 wt% 

diiiobutyialuminium hydride-toluene solution was dropwise 

added, and the mixture was stirred at OOC for two hours. 

15 After confirming the complete disappearance of compound 

VII-l by thin layer chromatography, a saturated ammonium 

chloride solution was added thereto at OOC to terminate the 

reaction. Ethyl ether was added to the reaction mixture, 

and the organic layer was separated. A gelled product was 

20 qissolved by an addition of an aqueous sodium hydroxide 

solution and extracted anew with ethyl ether. The ethyl 

ether extracts were put together, dried over anhydrous 

magnesium sulfate and filtered. The acilvent was distilled 

off. The residual oil underwent crystallization when left 

25 to stand; It was recrystallized from ethyl 

acetate-n-hexane to obtain 3.3 g of white crystals. 

Yield: 70%. o Melting point: '136-137 C. 
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EXAMPLE l-c: 4-(4'-fluorophenvl)-2-(l'-methvlethvl)­

guinolin-3-yl-carboxyaldehyde (compound V-l) 

2.0 g (9.3 mmol) of pyridinium chlorochromate and 0.4 

g of anhydrous sodium acetate was suspended in 10 ml of 

5 dry dichloromethane. To this suspension, a solution 

obtained by dissolving 1 g (3.4 mmol) of compound VI-l in 

10 ml of dry dichloromethane, was immediately added at 

room temerature. The mixture was stirred for one hour. 

Then, 100 ml of ethyl ether was added thereto, and the 

10 ~ixture was throughly mixed. The reaction mixture was 

filtered under suction through a silica gel layer. The 

filtrate was dried under reduced pressure. The residue 

was dissolved in the isopropyl ether, and insoluble 

substances were filtered off. The filtrate was again 

15 dried under reduced pressure, and the residue was 

recrystallized from diisopropyl ether to obtain 0.7 g 

(Yield: 70%) of slightly yellow prism crystals. Melting 

point: 124-126°C. 

EXAMPLE1-d: 3-(1'-ethoxy-l'-hydroxy-2'-propenyl)-4-(4'-

20 fluorophenyl)-2-(l'-methylethyl)-guinoline (compound IV-l) 

1.13 g (3.13 mmol) of cis-l-ethoxy-2-(tri-n­

butylstannyl)ethylene.was dissolved in S ml of dry 

tetrahydrofuran, and the solution was cooled to -7SoC in a 

nitrogen stream. To this solution, 2 ml (3.2 mmol) of a 

25 15 wt% n-butyllithium-n-hexane solution was dropwise 

added. The mixture was stirred for 45 minutes. Then, a 

solution prepared by dissolving 0.76 g (2.6 mmol) of 
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compound V-l in 10 ml of dry tetrahydrofuran was dropwise 

added thereto. The reaction mixture was stirred at -78oC 

for two hours. Then, 2 ml of a saturated ammonium 

chloride solution was added thereto to terminate the 

5 reaction. The organic layer was extracted with diethyl 

ether, and the diethyl ether extract was washed with a 

saturated sodium chloride aqueous solution. and dried over 

anhydrous magnesium sulfate. The solvent was distilled 

off under reduced pressure. The residue was separated 

10 with n-hexane and acetonitrile. The solvent was distilled 

off under reduced pressure 'from the acetonitrile layer, 

and an oily substance thereby obtained was purified by 

silica gel column chromatography (eluent: 2.5% 

methanol-chloroform) to obtain 0.91 9 of the desired 

15 compound in a purified oily form. 

H-MNR (CDC1 3) 0 ppm: 

1.1(t,3H,7Hz) 1.37(d,6H,J=7Hz) 3.7(m,lH) 

3.7(q,2H,J~7Hz) 4.75(t,lH,7Hz) 5.7(m,lH) 

5.95(m,lH) 7.05-B.2(m,BH) 

20 EXAMPLE l-e: (E)-3-[4'-(4' '-fluorophenyl)-2'-(1' '­

methylethyl)-guinolin-3'-yl]propenaldehyde (compound 

III-l) 

0.91 g of compound IV-l was dissolved in 20 ml of 

tetrahydrofuran, and 5 ml of water and 100 mg of 

25 p-toluenesulfonic ~cid were added thereto. The mixture 

was stirred at room temperature for 24 hours. The 

reaction solution was extracted with diethyl ether a few 
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times. The extracts were washed with a saturated sodium 

chloride aqueous solution and dried over anhydrous 

magnesium sulfate. Then, the solvent ~as distilled off: 

The residue was purified by silica gel column 

5 chromatography (eluent: chloroform) to obtain the desired 

product as, white prism crystals. 0.4 g (50%). Melting 

point: 127-12BoC. 

EXAMPLE I-f: Ethyl (E)-7-[4'-(4' '-fluorophenyl)-2'-(1' !­

methylethyl)-guinolin-3'-yl]-5-hydroxy-3-oxohepto-6-

10 enoate (compound II-I) 

50 mg of 60% sodium hydride was washed with dry 

petroleum ether and dried under a nitrogen stream, and 

then suspended in 5 ml of dry tetrahydrofuran. The 

suspension was cooled to -15 0 C in a nitrogen atmosphere. 

15 Then, 120 mg (0.92 mmol) of ethyl acetoacetate was 

dropwise added thereto, and the mixture was stirred for 15 

minutes. Then, 0.6,ml (0.92 mmol) of a 15 wt% 

n-butyllithium-n-hexaoe solution was dropwise added 

thereto, and the mixture was stirred for 30 minutes. 

20 Then, a solution prepared by dissolving 160 mg (0.5 mmol) 

of compound III-l in dry tetrahydrofuran, was dropwise 

added thereto, and the mixture was stirred for one hour. 

To the reaction mixture, 1 ml of a saturated ammonium 

chloride aqueous solution was added at -15 0 C. Then, the 

25 mixture was extracted three times with diethyl ether. The 

diethyl ether solution was washed with a saturated sodium 

chloride aqueous solution and dried over anhydrous 
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magnesium sulfate. The solution was evaporated to dryness 

under reduced pressure. The residue was recrystallized 

from diisopropyl ether to obtain 130 mg (yield: 59%) of 

white crystals. Melting point: 99-101o C. 

5 EXAMPLE I-g: Ethyl (E)-3,5-dihydroxy-7-[4'-(4' '­

fluorophenyl)-2'-(1"-methylethyl)-guinolin-3'-yll-hept-

6-enoate (compound I-II) 

110 mg (0.245 mmol) of compound II-l was dissolved in 

5 ml of ethanol in a nitrogen atmosphere, and the solution 

10 was cooled OOC. Then, 10 mg (0.263 mmol) of sodium 

borohydride was added, and the mixturer was stirred for 

one hour. Then, 1 ml of a 10% hydrochloric acid aqueous 

solution was added thereto, and the mixture was extracted 

three times with ethyl ether. The ethyl ether solution 

15 was washed with a saturated sodium chloride aqueous 

solution and dried over anhydrous magnesium sulfate. 

Then, the solution was evaporated to dryness under reduced 

pressure. The residual oil was purified by silica gel 

column chromatography (eluent: 5% methanol-chloroform) to 

20 obtain the desired product as a pure colorless oily 

substance. 70 mg (Yield: 64%) 

H-NMR (CDC1 3 ) a ppm: 

1.30(t,3H,J=BHz) 1.39(d,6H,J=BHz) 1.4-1.B(m,2H) 

2.42(d,2H,J=7Hz) 3.0-3.B (m,2H) 3.50(m,lH) 

25 3.9-4.6(m,2H) 4.20(q,2H,J=BHz) 5.35(m,lH) 

6.59(m,lH) 7.10-B.IB(m,BH) 
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over anhydrous magnesium sulfate. Then, the splvent was 

distilled off under reduced pressure to obtain 90 mg of 

slightly yellow oily substance. 

H-NMR (CDC1 3 ) 0 ppm: 

5 1.36(d,6H,J=7Hz) 2.4(m,2H) 3.5(m,lH) 3.45(m,lH) 

3.B-4.6(m,2H) 5.40(dd,lH,J1=19Hz,J 2=BHz) 

6.55 (d,lH,J=19Hz) 7.0-B.3(m,BH) 

EXAMPLE 4 

(E)-6-[4'-(4' '-fluorophenyl)-2'-(1' '-methylethyl)-

10 quinolin-3' -ylethenyll-4-hydroxy-3,4,5,6-tetrahydro-

2H-pyran-2-one (compound 1-31) 

90 mg of compound 1-21 was dissolved in 10 ml of dry 

toluene, and the solution was refluxed under heating for 3 

hours by means of a Dean Stark apparatus. 

15 Toluene was distilled off under reduced pressure, and 

the residual solid'was recrystallized from diisopropyl 

~ther to obtain 40 mg of colorless prism crystals. 

Melting point: 182-184oC. 

By silica gel thin chromatography, the pr~duct gav~ 

20 two absorption spots close to each other attributable to 

the diastereomers. (Developping solvent: 3% 

methanol-chloroform) 

These diasteromers were separated and isolated by 

silica gel thin layer chromatography. [Developping 

25 solvent: t-BuOMe/hexane/acetone=7/2/1 (v/v) , Rf=0.6 and 

0.7 (obtained weight ratio: 1/2)J 
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Rf=O.7: trans lactone 

H-NMR (CDC1 3) 0 ppm: 

1.40(d,6H,J=7Hz) 1.6(m,2H) 2.65(m,2H) 3.48(m,lH) 

4.20(m,lH) 5.l5(m,lH) 5.37(dd,lH/Jl=18Hz,J2=7~Z) 

5 6.68(d,lH,J=19Hz) 7.l-8.2(m,8H) 

Rf=O.6: cis lactone 

H-NMR (CDC1 3) 0 ppm: 

1.40(d,6H,J=7Hz) 1.6tm,2H) 2.65(m,2H) 3.48(m,IH) 

4.20(m,lH) 4.65(m,IH) 5.40(dd,IH,Jl =18Hz,J2=7HZ) 

10 6.66(m,lH) 7.0-8.2(m,8H) 

EXAMPLE 5' 

6-[4'-(4' '-fluorophenyl)-2'-(l' '-methylethyl)­

guinolin-3'-ylethynyl]-4-hydroxy-3,4,5,6-tetrahydro-2H­

pyran-2-one (compound 1-41) 

15 20 mg of a mixture of diastereomers of compound 1-31 

was dissolved in 5 .ml of ethanol, and 10 mg of 5% 

palladium-carbon was added thereto. The mixture was 

stirred under a hydrogen atmosphere. After confirming the 

disappearance of the starting substance and the appearance 

20 of a new spot by thin layer chromatography, the 

palladium-carbon was filtered off, and ethanol was 

distilled off to.obtain colorless oil. 

This oil was purified by preparative thin layer 

chromatography to obtain 16 mg of the desired product as 

25 pure colo~less oil. 

MS(m/e): 408(M++H), 407(M+),366, 292, 278 

In the same manner as in Example I-a, compounds VII-2 
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to VII-27 were prepared. The physical properties of these 
1 2 compou"nds are shown in Table 4. (In the Table, R , R , 

R3 , R4 , R5 and R21 correspond to the substitients of 

compound VI I. ) 
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Table 4 (Compounds in this Table are comp'ounds of the 
formula VII wherein R6 is hydrogen.) 

:I' m. p. /' . CompElundR I R • R • 
R4 R s R • I ( ·c ) .,,0' 

Vll ·2 II H 4-F II Cil. C./f s 121-
122 

Vll- 3 II H II II CII, C.Hs 102" 
102.5 

YlI -4 H II H II i - P r C.lI, 85· 
85.5 vn -5 6 - C .e H H H CH3 C.H, 100.5-
101.5 

vn -6 6 - C .e H II H i - P r C.Hs 105.5-
106.5 vn -7 H H 2-F H i -P r C.II, 101.0-
102.0 

vn- 8 7 - Me . H H H i - Pr C.H, . oil 

vn -9 H H 4 -C .e H i - Pr C.Hs 134.0-
136.5 

vn -10 H H 4-011e H i-Pr C.lI, 88. 0-
89.0 

VlI - 11 II II 4-Me II i-Pr CzII s 108.5-
109.5 

vn -12 6 - C .e H 2 -C .e II i - P:i- C.II, 101.0 
-103.0 

vn -13 II II 4-CF3 II i - P r C.H, 117.5-
119.0 

V[ -14 II II 3-Me 4-F i - P r C.II, oil 

vn -15 H H 3-Me 5-Me i - P r C.H, oil 

vn -16 6-0Me 7-0Me 4-F H i-Pr C.H, 96.0-
98.0 

V[ -17 H H 4-F H CzH, CH. 139.0 
139.5 

vn -18 H II 4-F II n-Pr C.Hs oil 

vn -19 6 -C .e H 4-F H i - P r C.lIs 94.5-
9~ -v.;:, 

V[ - 20 II H 4-F H c - P r CII. 113.5-
116.5 

VIl-21 H H 4-0Ph II i-Pr Coils oil 

V[ ~~ 
-~"' 6 - C .e 8 -C .e 4 - r H i - P r C , II 5 96.0-

98.0 
Vll-23 6 -C e H H H Ph C • H 5 113.S 

-119.5 
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Vll-24 6 - G .e H H H c-Pr GIl, 97.0-
98.5 

Vll-25 H H 4-F H sec-Bu GH, oil 

Vll .. 26 6-Me H 4-F H i-Pr C 2 \! 5 109.0 
-111.0 

Vll-27 6-0M8 7-0M8 4-F H c-Pr CII, 153.0 
-153.5 

Vll-8 

H - NMR (in CDC2 3) ~ ppm : 

0.92 (t,3H,J=7Hz), 1.41 (d,6H,J=6Hz) 

2.47 (s,3H), 3.27 (Heptaplet,lH,J=6Hz) 

3.96 (q,2H,J=7Hz), 7.0 -7.8(m, 811) 

Vll-14 

H - NI1R (in CDC2 ) ~ ppm : 
3 

1.01 (t,3H,J.7Hz), 1.42 (d,6H,J·6Hz) 

2.38 (s, 3H, J.3Hz), 3.25(Heptaplet,lH.J=6Hz) 

4.04 (q,2H,J·7Hz), 6.9-8.l<m,7Hz) 

Vll - 15 

~ ppm : 

0.97 (t,3H,J=7I1z), 1.43 (d,611,J=6Hz) 

2.29 (s, 6H), 3.25 (Heptaplet,lH,J=6Hz) 

4.00 (q,2H,J=7Hz), 6.3-8.0(m.71l) 
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VII - 18 

H-NMR (in CDC.9.3) ~ ppm : 

0.98 (t,3H,J=7Hz), 

1. B-2. 3 (rn, 2H), 

4.03 (q,2H,J=7Hz), 

1.02 (t,3H,J=7Hz) 

2.8-3.1 (m, 2H) 

6.9-8.1 (m, 8H) 

vn - 21 

~ ppm 

1.03 (t,3H,J=7Hz), 1.41 (d,6H,J=BHz) 

3. 2~Heptaplet,lH,J=6Hz) , 4.05 (q, 2H, J=7Hz), 

B. 8-8.1 (m, 13H) 

vn - 25 

~ ppm : 

0.97 (d,BH,J=BHz), 2.0-2.B(m,lH) 

2.85 (d,2H,J=7Hz), 3.51<s,3H), 

B. 8-8.Um, 8H) 

In the same manner as in Example l-b, compounds VI-2 

27 d ( bl I R2 R3 R4 d to VI- were prepare. In Ta e 5, R, , , an 

R5 correspond to the substituents in compound VI.) 
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Tale 5 (Compounds in this Table are compounds of the 

formula VI wherein R6 is hydrogen. ) 

m. p. 

Compound R I RZ R' R 4 R s ( ·C ) 

VI - 2 H H p-F II CII. 

VI - 3 H H H H CH. 149-151 

VI - 4 H H H II i - P r 130-
130. 5 

VI - 5 6 -C .e H H II CII. 139-141 

VI - 6 6 - C .e II H H i - Pr 168-169 

Vl-7 H H 2-F H i - P r 140.5-
142.0 

VI -8 7-l1e H H H i - Pr 155.0-
157.0 

VI -9 H H 4- C .e H i-Pr 192.0-
195.0 

VI -10 H II 4-011e II i-Pr 186.0-
188.5 

VI -11 H II 4-l1e H i-Pr 161. 0-
164.0 

VI -12 6 - C .e II 2 -C .e H i - P r 122.0 
124.0 

VI -13 H H 4-CF. H i-Pr 183.0-
186.0 

VI -14 H H 3-l1e 4-F i-Pr 161.0-
162.5 

VI - 15 H H 3-Me 5-Me i-Pr 137.0-
138.0 

VI - 16 6-Me 7-0Me 4-F II i - P r 164.0-
165.0 

VI -17 H H 4-F H CzHs 141. 5-
143.5 . 

VI -18 H H 4-F II n-Pr 146.5-
148.5 

VI -19 6 - C .e II 4-F H i - P r 171.0-
172.0 
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VI - 20 H II 4-F H c-Pr 

VI - 21 l/ H 4-0Ph H i - P r 

VI - 22 6 -e .e 8 - e .e 4-F H i - P r 

VI - 23 6 - e .e H H H Ph 

VI - 24 6 - C .e H H H c-Pr 

VI - 25 H H 4-F H sec-Bu 

VI - 26 6-11e H 4-F H i-Pr 

VI - 27 6-0Me 7-011e 4-F H c-Pr 

In the same manner as in Example l-c, 

V-27 were prepared. (In Table 6, Rl, R2, 

120-126 

153.0-
154.0 

98.5-103 

171.5-
172.5 
84.0-
86.0 

119.0-
121. 0 
160.0 c 
161. 5 
162.0-
163.0 

compounds V-2 to 

R3 R4 and RS , 

correspond to the substituents of compound of V.) 

Table 6 (Compounds in this Table are compounds of the 

formula V wherein R6 is hydrogen.) 

Compound R' RZ R' 
m. p. 

R4 R 5 ( 'c ) 

V -2 H l/ p-r H ClI, 125-128 

'/-3 H H H H ell, 143-146 

V - 4 H H II H i - P r 92-93 

V -5 6 - C .12 H H I! CII" 220-222 
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v·· 6 6-Cl H H H i-Pr 140-140.5 

V -7 H H 2-F H i - P r 121.5-
124.0 

V -8 7-Me H H H i - P r 105.1-
109.2 

V -9 II H 4 - C .e H i - P r 147.0-
147.8 

V -10 H H 4-0He H i-Pr 135. S-
13S.S 

V-11 H H 4-i1e H i-Pr 119.4-
120.4 

V -12 S -C .e H 2 -C .e H i-Pr 105.8-
10S.9 

V -13 H H 4-CF. H i - P r lS3.7-
lS4.2 

V -14 H H 3-:1e 4-F i-Pr lS1.1-
108. 1 

V -15 H H 3-:1e 5-lle i-Pr 120.8-
.' 122.3 

V -IS S-OHe 7-011e 4-F H i-Pr lS4.4-
165.2 

V -17 H H 4-F H CzHs 143.1-
144.2 

V -18 H I! 4-F II n - Pr 150.2-
155.3 

V -19 S -C .e H 4-F H i-Pr 164.5-
165.3 

V - 20 H H 4-F H c-Pr 150. 1-
151. 6 

V - 21 H H 4-0Ph H i - P r 10S.9-
107.7 

V - 22 S -C .e 8 - C .e 4-F H i - P r 135.0-
135.7 

V -23 6 -c .e H H H Ph 174.8-
175.3 

V -24 6 -C .e H H H c·Pr 157.5-
158. 0 

V - 25 H H 4-P H sec·Bu 125.0-
126.5 

V -2S S-Me H 4-F H i - P r 155.0-
157.0 

V -2; S-Ol1e 7-011e 4-P H c-Pr 200.0-
200.5 

Sawai Ex 1004 
Page 55 of 490



S 

- Sl -

In the same manner as in Example l-d, compounds IV-2 

to IV-6 were prepared. (In Table 7, Rl, R2, R3 , R4 and 

RS correspond to the ~ubstituents of com~ound IV., 

Table 7 (Compounds in this Table are compounds of the 
formula IV wherein R6 is hydrogen., 

Compound R I RZ R' R4 R' m. p. ( ·c ) 

N-2 H H 4-F H eH, 177 -179 

N-J H H H H eH, 

N-4 fI H H H i-Pr 

N-5 6 - e .e H H H ell, 

N-6 6 - e .e H H H i-Pr 
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In the same m,anner as in Example 1-e I compounds I I 1-2 

to III~27 were prepared. (In Table a, RI, R2, R3 , R4 and 

R5 correspond to the, substituents of compound III.) 

Table a (Compounds in this Table are compounds of the 

formula III whereih R6 is hydrogen.) 

R I RZ 
m. p. 

Compound R3 R • R 5 ( 'c ) 
m -2 H H 4-F H CH 3 194-196 

m -3 H H H H CH 3 170-
171. 5 m -4 H H H H i-Pr 107-

m -5 6 - C .e H H 
108. 5 

H CH 3 192-194 

m -6 6 - C .e H H H i-Pr 125.5 

m -7 H II 2-F 
-127 

H i-Pr 80.1 

m -8 ' 7 - Me 
-80.2 

H 'H H i-Pr 121.1-
122.3 m -9 H H 4 - C .e II ,i-Pr 148.0-

149.1 m -10 H H 4-0/1e H i-Pr 137.4-
140. 1 m -11 H H 4-11e 11 i - P r 111. 6-

m -12 6 - C .e H 2 - C .e 
113.1 

II i-Pr 83.8 

m -13 H H 4-CI'3 
- 34. 5 

II i - P r 126.2-
lZ3.3 
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ill -14 H H 3-i'le 4-r i-Pr 124.8-
126.4 

ill -15 H H 3-:1e 5-l1e i - P r 117.6-
120.3 

ill -16 6-0Me 7-0Me 4-F H i-Pr lil" 8--, . 
150.9 

.ill -17 H H 4-F H C.Hs 124.3-
128.5 

ill -18 H II 4-r II n-Pr 117.8-
121. 5 

ill -19 6 - C .e H 4-11 H i-Pr 135.2-
135.9 

ill - 20 H H 4-F H c-Pr 141. 3-
144. 1 

ill - 21 H H 4-0Ph H i - PI- oil 

ill "22 6 - C .e 8 - C .e 4-11 H i-Pr 117 -
122 

ill -23 6 - C .e H H H Ph 142.8-
144.3 

ill - 24 6 - C .e H H H c-Pr 161. 0-
161. 5 

ill - 25 H H 4-F H sec-Bu 78.0-
81. 0 

ill - 26 6-Me H 4-F H i - P r 137.0-
137.5 

ill - 27 6-011e 7-011e 4 - F H c-Pr 189.5-
191. a 

ill - 2 2 

H - N M R (in CD C 9.3) 0 ppm : 

1.40(d,6H, J=7Hz), 3.44 (Heptap i llt.1H,J=7Hz) 

5.93 (dd.lH. J=8Hz. J= 16Hz), 6.3-8.1 (m,14H) 

9.34(d.lH,J=8I!z) 
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In the same manner as in Example l-f, compounds II-2 

to II-27 were prepared. (In Table 9, Rl , R2 , R3 , R4 and 

R5 correspond to the substituen~~ of compound II. ) 

Table 9 (Compounds in this Table are compounds of the 
formula of II wherein R6 is hydrogen. ) 

m. p. 
Compound R 1 RZ R' R4 R' R 1 2 ( 'c ) 

II -2 H H p-F H CH, C,lIs oil 

II - 3 H H H H CH, C,Hs 105 
-106 

II -4 H H H H i-Pr C,H s 88.5 
-90.5 

II -5 6 - C .e H H H CII. C ,H s "" 8" I I'" ~ 

II -6 6- C .e H H II i-Pr C ,H s 96-98 

II -7 H H 2-F H i-Pr C,H. oil 

II - 8 7-Me H H H i-Pr C,H s 68.5-
74.0 

II -9 H H 4 -C .e H i-Pr C,H s 91. 0 
- 94. 0 

II -10 H H 4-0Me H i - P r C,H s 78.0 
-78.5 

II -11 H H 4-011e I! i - P r C,H s 75.0 
-7S.0 

II - 12 6 -C .e II 2 - C .e H i - P r C.Hs oil 

II - 13 H H 4-Cr. II i - P r C .lIs 78.0 
-83.0 

II -14 H H 3-Me 4 -F i - P r C,H s 66.0 
-71. 0 

II -15 H H 3-l1e 5-l1e i - P r C ,II s oil 
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II - 16 6-0Me 7-0Me 4-1' H i-Pr Czl!s 83.0 
-90.0 

II -17 H H 4-F H C.Hs CzHs 94.0 
- 97 .'0 

II - 18 H II 4-1' H n-Pr C.l!s oil 

II - 19 6 - C .e H 4-1' H i-Pr CzlI s 111. 0-
113.5 

II - 20 H H 4-1' H c-Pr CzHs 91. 0 
-93.0 

II - 21 H H 4-0Ph H i-Pr C.Hs 121. 0-
125.0 

II - 22 6 - C .e 8- C :e 4-1' H i-Pr CzHs oil 
.' 

II - 23 6 - C .e H H H Ph C.Hs oil 

II - 24 6 - C .e H H H c-Pr CzHs 69.0 
-71. 0 

II - 25 H H 4-1' H sec-Bu CzHs oil 

II - 26 6-Me H 4-1' H i - P r CzH. oil 

II - 27 6-0Me 7-one 4-1' H c-Pr CzH. oil 

II - 7 

H-NMR(in CDCi3) 0 ppm : 

1.21 (t, 3H, J=7Hz), 1. 32 (d, 6H, J=6Hz) 

2.2-2.4(m,2H) , 2.5-2. 7(m, IH) 

3.28(s,IH), 3.34 (.Heptaplet,lH,J=6Hz) 

4. 08(q, 2H, J=7Hz), 4 . 3 - 4 • 6 (m, 111) 

S.28(dd,lH,J=6Hz,J=15Hz), 

6 . S 3 (d d, In, J = 1. SII z , ./ = IS il z) , 6.9-3.0(m,P,II) 
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II - 1 2 

H-NMR{in CDC ~3) o ppm : 

1. 25 Ct, 3H, J=7Hz), 1. 33 Cd, 6H, J=6Hz) 

Z.2-2.4Cm,2H), 2.5-2.S(m,1H) 

3.32Cs,2H), 3. 38 (Heptaplet, lH, J=6Hz) 

4.13Cq,2H,J=7Hz), 4.2-4.6Cm,1H) 

5.34Cdd,1H,J=6Hz,J=15Hz) , 

6.53 (dd, 1H, J=1. 5Hz, J= 15I1z), 7.0-8.0 Cm, 7H) 

II - 15 

H - N 11 R (in CDC ~3) 0 ppm : 

1.23(t,3H, J=7Hz), 1.35(d,6H,J=6Hz) 

2.2-2.4(m,211), 2.31(s,6[0 

2.6-2.8(m, 111), 3.32(s,211) 

3. 35<Heptaplet,lH,J"6Hz), 4.12 Cq, 2I1, J=7Hz) 

4.3-4: 7 (m, 1H), 5.30 (dd, 1H, J=6Hz, J=16l!z) 

6.51Cdd,1H,J=1Hz,J=16Hz), 6.7-S.0Cm,7H) 

II - 1 8 

H-NilR(in CDC2 3) o ppm : 

1.00(t,311,J=7I1z), 1.26Ct,311,J=7Hz) 

1. 6-2. 3 Cm, 211), 2.42 Cd, 211, J=6I1z) 
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2.6-3.2(m,3H), 3.35 (s, 2 III 

4.11(q,2H,J=7Hz), 4.3-4.7(m.lH) 

5.27(dd,IH,J=6I1z,J=16Hz) 

6.46(dd,IH,J=1.5Hz,J=16Hz),6.9-8.0(m,811) 

II - 2 2 

H-NI1R (in CDC R.
3

) 0 ppm : 

1.26(t,3H,J=7Hz), 1.33Cd,6H,J=6Hz) 

2.43 (d,2H. J=6Hz), 2.6-2.9 (m, IH) 

3.36 (5, 2H), 3.44 (Heptaplet,lH,J=6Hz) 

4.13.Cq, 2H, J=7Hz), 4.3-4. Hm, iH) 

5.30(dd,lH,J=6Hz,J=16Hz), 

6.53(dd,lH,J=1.5Hz,J=16Hz), 7.0-7.6Cm.6H) 

II - 2 3 

H-NI1R(in CDC23) o ppm : 

1.23Ct,3H.J=7Hz). 2.21(d.2H.J=6Hz) 

2.4-2.6(m.1H) • 3.25(s.2H) 

4.09(q.2H.J=7Hz).4.1-4.4(m,lH) 

5.08 (dd, IH. J=6Hz. J=16I1z). 

6.26 (dd.1H. J=l. 5Hz, J=16I1z). 7.0 ·-8.0 

(rn.1311) 
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IT - 2 5 

H-Nl1RCin CDCR.
3
) tJ ppm 

D.9S(d,SH,Jo6Hz), 1.2S(t,3H,J=7Hz), 

l.S-2.4(m,IH), 2.43(d,2H,J=6Hz), 

2.6-2.9(m,IH), 2.33(d.2H.J=7I1z), 

3.36(s,2H), 4.14(q,2H,J=7Hz), 

4.3-4. 7(m, IH), S.D-,S.S(nr, 1H), 

6.3-S.7Cm,lH), 6.9-8.1(m.8H) 

IT - 2 6 

H-NI1R (in CDCR.
3

) tJ ppm: 

1. 25 (t, 3H, J=7Hz), 1. 32 (d,6II, J=6Hz), 

2.32(s,3H), 2.39(d,2H,J=7Hz), 

2.6-3.1Cm,lH), 3.36Cs,2I!). 

3. 4lCHeptaplet,lH ,J=6Hz) , 

4.11( q,2H,J=7Hz), 4.3-4.7Cm,lH), 

5. O-S. S (m, 1H), 6.3-6. Hm. 1H), 

6.3-7.9 (m, 71l) 

II - 2 7 

H - NMR (in CDC 2
3
) (J ppm : 

0.8-l.S(m,4H). 1.26(t,311, J=71Jz). 
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2.0-2.9 (m. 411). 3.42Cs.2H). 3.71(s.311) • 

4.00Cs.3H). 4.20Cq,2H,J=7Hz). 

4.4-4.8 Cm, IH), S.3-S.8Cm.lH) • 

6.4-6.9Cm.lH) • 6.S8Cs, IH), 

7.0-7.SCm,5H) 

In the same manner as in Example I-g, compounds 1-12 

to 1-127 were prepared. 

Table 10 

OH 
R~ R • I 

(R.=H) CO" R IZ 

R" 

I, - 1 

N RS 

Compound R J R" R3 R' RS R J " iri "p. (0 C ) 
Mass sEectrum 

I - 12 H H 4-r H CH. C.Hs oil 
M/e 423.292 

264.249 
I - 13 H H H H CH. Czlls 92-105 

I - 14 H H H H i-Pr C.Hs 97-100 

I - 15 6 - C l H H H CII. C • II s oil 
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I -16 6- C £ H H H i - P r C ,'H s oil 

I - 17 H H 2-11 H i-Pr C,H s oil 

I -18 7-ile H H H i-Pr C,H, oil 

I -19 H H 4- C £ H i-Pr C.Hs 98-104 

I -110 H H 4-0Me H i-Pr C.Hs 94-98 

I -Ill H H 4-:1e H i-Pr C.Hs 79-85 

I -112 6- C £ H 2-C £ H i - P r C.Hs oil 

I -11-3 H H 4-C113 H i-Pr C. H·s 117-128 

I - 114 H H 3-Me 4-11 i-Pr C.Hs 85-92 

I -115 H H 3-l1e 5-:1e i-Pr C.Hs oil 

I -116 6-011e 7-011e 4-11 H i - P r C.Hs gum 

I -117 H H 4-11 H C.Hs C.Hs oil 

I -118 H H 4-11 H n-Pr C.Hs oil 

I - 119 6 - C .e H 4-P H i - P r C.Hs 79- 82 

I - 120 H H 4-11 H c-Pr C.Hs 100-104 

I - 121 H H 4-0Ph H i - P r C z H s oil 

I - 122 6 - C .e 8 -C .e 4-11 H i - P r C,Hs 133-143 

I - 123 6 -C .e II H H Ph C " II s gum 

I - 124 6 - C .e Il fI H c-Pr C • H ; oil 

I - 125 H H 4-11 H sec-Bu C,lI, oil 
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1-126 6-:1e H 4-F H i-Pr Cz/ls oil 

I -127 6-0Me 7-0Me 4-F H c-Pr CzHs gum 

I - 1 7 

H-tH1R (in CDC"'a) 0 ppm: 

1.29(t,3H,J·7Hz), 1.40(d,6H,J.6Hz) 

1.4-1.7(m,2H), 2.3-2.5(m,2H) 

2.9-3.2(m,lH), 3. 49 (Heptaplet,lH,J=6Hz) 

3.5-3.8(m,lH), 3.9-4.5(m,2H) 

4.20(q,2H,J·7Hz), 5.2-5. 7(m, 1H) 

6.5-6.9(m,lH), 7.0-8.2(m,8H) 

I - 1 8 

H-tiMR (in CDC"') 0 ppm: a 
1. 0 - 1. 4 (m, 2 H), 1. 31 ( t, 3 H , J = 7 Hz) 

1.39(d,6H,J.6Hz), 2.3-2.5(m,2Hl 

2.52(s,3H), 3.1-3.4 (m, 1H) 

3. 48 (Heptaplet, 1H ,J"'6Hz) ,3 . 5 - 3 . B (m , 1 H) 

3.B-4.1(m, 1H), 4.20(q,2H,J-;7Hz) 

4.2:4.5(m, 1H), 5.2-5.6(m,lH) 

6.4-6.8(m,lH),7.0-8.0(m,81l) 
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I - 19 

H-NI1R (in CDC23) 8 ppm : 

1.29(t,3H,J=7Hi), 1.33Cd,61l,J=6Ilz) 

1.4-1.8Cm,2H),2.3-2.5Cm,.21l) 

3.2-3.4 (m, Ill), 3.49 (Heptaplet,lH,J;6Hz) 

3.S-3.8Cm, Ill), 3.9-4.2Cm, Ill) 

4.20Cq,21l,J=7Hz), 4.3-4.5Cm, Ill) 

5.2-5.5Cm,IIl), 6.5-S.8Cm,IH) 

7.0-8.2Cm,8H) 

I - I I 0 

H-NI1R(in.CDC23) 8 ppm 

1.29Ct,3H,J=7Hz), 1.40Cd,SH,J=6Hz) 

1.5-l.SCni,211), 2.3-2.5Cm,2H) 

2.8-3.0Cm, IH), 3.4-3.SCm, Ill) 

3. 52(Heptaplet .1H ,J=6Hz) • 3.88 C s, 3H) 

3.9-4.ICm,IH), 4.20Cq,2H,J=7Hz) 

4.3-4.5Cm, IH), 5.3-5.5Cm,IH) 

S .5-6. 7 Cm, Ill), 6.9-3.1 COl, 8H) 

- 1 I I 

H - N M R (in CDC 23) 8 ppm : 

1.30Ct,3H,J=7Hz), 1.3-1.5Cm,211) 

Sawai Ex 1004 
Page 67 of 490



, 

- 63 -

1.39(d.611.J=6I1z). 2.3-2.S(m.211) 

2.43"(s.311),2.8-3.0(m,111) 

3. 5 O(Heptaplet, lH ,J=6Hz? ,3. 5 - 3 . 7 (m, 1 H) 

3.9-4.2(m,II1), 4.19(q,211,J=7I1z) 

4.2-4.5(m, 111), 5.2-5.6(m.ll1) 

6.4-6.8(m,IH), 6.9-8.2(rn,SII) 

I - 1 1 2 

H-NI1R (iIi CDCi
3
) tJ ppm: 

1.30(t,311,J=7Hz), 1.3-1.6(m,2H) 

1.37 (d, 611, J=6I1z), 2.3-2.5 (m. 2H) 

2.9-3.2(m, 111), 3.47 (Heptaptet,lH,J=6Hz) 

3.S-3.8(rn, 111)," 3.9-4.1 (rn, 111) 

4.19(q.211,J=7I1z),4.2-4.5(rn,lH) 

5.3-5. 7(rn, 111), 6.S-6.SCm,111) 

7 .1-S.1 (m.711) 

I - 1 1 3 

11- N 11 R (in CD C i 3) tJ ppm : 

l.O-1.3(m.211), 1.30(t,3H,J=7I1z) 

1.40(d,611,J=6I1z), 2.3-2.4(m.211) 

3.3-3.S(m, IH), 3.49 (Heptaplet,lH,J=6Hz) 
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3.6-3. Hm.1H). 3.9-4.1 (m.1H) 

4.18 (q. 2H. J=7Hz). 4.2-4.5 (m.IH) 

5.1-5.5Cm.IH).6.5-6.8Cm.1!Il 

7.2-S.2(m.8H) 

I - 1 1 4 

o ppm : 

1.2-1.4Cm.2H). 1.30Ct.3H.J=7Hz) 

L39Cd.6H.J=6Hz),' 2,.3?(bs.3H) 

2.3-2.5(m.2H). 3.0-3.3Cm.IH) 

3. 5 O(Heptaplet.1H .J=6Hz), 3. 6 - 3 • 8 C m . 1 H) 

3.8-4.1Cm.1H). 4.20Cq. 2H. J=7Hz) 

4.3-4.6(in.1H). 5.2-5.6(m.1H) 

6.5-6.8Cm.lH). 7.0-S.2(m.71!) 

I - 1 1 5 

o ppm : 

1.1-1.4(m.2H). 1.30(t.3H.J=7Hz) 

1. 40 Cd. 6H. J=6Hz). 2.2- 2.5 (m. 2H) 

2.35(s.6H). 2.7-3.1 Cm. IH) 

3. 51(Heptaplet, IH ,J=6Hz) , 3. 6 - 3 . 7 (m, 111) 

3.8-4.1 (m.1H). 4.20 (q, 2H, J=7I1z) 
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4.2-4.S(m,lHl, 5.2-5.6(m,lHl 

6.4-6.8 Cm, IHl, 6. 8-S. 2 (m, 7Hl 

I - 1 1 6 

H - NI1R (in CDC 9 (} ppm : 

1.30(t,3H,J=7Hz), 1.37(d,61l,J=6Hz) 

1.5-l.S(m, 2H), 2.3-2.5 (m, 2H) 

2.9-3.2(m, IH), 3.46 (Heptaplet,lH,J=6Hz) 

3.6-3:S(m,IH), 3.75Cs,3H) 

3.9-4.Um,lH), 4.07Cs,3H) . 

4.20Cq,2H,J=7Hz), 4.2-4.5Cm,IH) 

5.1·5.5(m,lH), 6.4·6.S(m,2Hl 

7.1-7.5(m,5Hl 

I - 1 I 7 

H - N l1 R (in CD C ~ ) (j ppm : 
3 

1.30(t,3H,J=7Hz), 1.37(t,3H,J=7Hz) 

1.4-1.7<m,2H), 2.2-2.6Cm,2H) 

2.8-3.2Cm,3H), 3.6-3.9Cm, III) 

3.9-4. 7(m; 4H), 5.2-5.7 em, IH) 

6.3-S.7<m,lHl7.0-S.2Cm,SIIl 

Sawai Ex 1004 
Page 70 of 490



- 66 -

I - 118 

H-NMR (in CDCl3) tJ ppm : 

1.01Ct,31I,J=7Hz), 1.27Ct,3H,J=7Hz) 

1.4-2.ICm,4H), 2.3-2.6Cm,2H) 

2.8-3.3(m,3H). 3.6-3.8(m!lU) 

3.9-4.ICm,lH). 4.18Cq,2H.J=7Hz) 

4.2-4.5Cm,lH) 5.2-S.6Cm.1H) 

6.4-6.7Cm.1H), 7.0-8.1Cm.8H) 

I - 11 9 ., . . 
H - NMR (in CDC l3) tJ ppm 

1.2-1.SCm,2H), 1.31Ct.3H.J=7Hz) 

1.37Cd.6H.J=7Hz) .2.3-2.6Cm.2H) 

3.0-3.4Cm, 1H). 3. 49 (Heptaplet.1H.J=6Hz) 

3.6-3.8 (m.1H). 3.8-4.2 Cm. 1H) 

4.20Cq.2H.J=7Hz). 4.3-4.S(m.1H) 

S.2-S.6Cm,lH). 6.4-6.8Cm.1H) 

7.0-8.ICm,7H) 

I - 1 2 0 

H - N t1 R (in CD C l3) tJ ppm 

O.8-1.8Cm.6H). 1.30Ct,31I.J=7Hz) 

2.l-2.6Cm.3H), 2.9-3.3Cm, liD 
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3 • 4 - 3 . 7 C m, 1 H), 3. 8 - 4 . 6 C m·. 2 H) 

4.20(q,2H,J=7Hz), S.4-S.8Cm,lH) 

6.4-6.8Cm.1H), 6.8-8.0(m,8H) 

I. - 1 2 1 

H - NMR (in CDC \) tJ ppm : 

1.29Ct,3H.J=7Hz); 1.39Cd.6H,J=6Hz) 

1.4-1.9(m.2H), 2.3-2.SCm,2H) 

2. 7~3.2Cm,lH). 3.S1 (Heptaplet.1H,J"'6Hz) 

3.6-3.8Cm, 1H), 3.9-4.2 Cm, 1H) 

4.19Cq.2H,J=7Hz). 4.3-4.6Cm.1H) 

S.2-S.6Cm,lH), 6.4-6.8Cm;lH) 

6.9-8.2Cm,13H) 

I - 1 2 2 

tJ ppm : 

1.1-1.8(m.2H). 1.31Ct,3H,J=7Hz) 

1.4ICd,6H.J=6Hz), 2.3-2.5Cm,2H) 

2.9-3.4(m,llO, 3.S0 (Heptaplet,lH,J=6Hz) 

3.6-3.8 Cm, 1H), 3.9- 4. 5 (m, 2H) 

4.20 Cq,2H, J=7Hz) , 5.2-5.6 Cm, 1H) 

6.4-6.8CIri,lH), 7.1-7.3Cm,5H) 
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7.72(d.lH.J=6Hz) 

I - 1 2 3 

H - N M R (in CD C £a) ~ ppm : 

O.8-1.S(m.2H). 1.29(t,3H,J=7Hz) 

2.2-2.4 (m, 2H), 2.6-2.9 (m, IH) 

3.2-3.6(ID,lH), 3.7-4.3(m.2H) 

4.17(q.2H,J=7Hz). S.O-S.4(m,lH) 

6.1 e 6.S(m.lH). 7.0-8.2Cm,13H) 

I - 1 2 4 

~ ppm : 

o . 8 - 1. 8 (m, 6 H) , . 1. 29 C t, 3 H , J = 7 Hz) • 

2.2-2.6(m,3H),2.8-3.2(m,lH), 

3.3-3.7(m,lH), 3.9-4.5(m,2U). 

4.19(q.2H,J=7Hz). 5.4-S.8(rn,lH), 

6.S-6.8(m,lH), 7.1-8.0(m,81!). 

I - 1 2 5 

H-NMR (in CDC9.
3
) ~ ppm: 

O.94(d.6l!,J=6Hz), l.O-1.7(m,31l), 

1.27(t,3H,J=7Hz), 1:9-2.S(m,311), 

2.90Cd,2H,J=7Hz), 3.3-4.4Cm,3H),· 
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4.12Cq,2H,J=7Hz), S.0-5.SCm, IH), 

S.2-S. 7Cm, IH), S.9-8.0Cm,8H), 

I - 1 2 6 

H - Nl1R (in CDC~? o ppm : 
\ 

1.0-1.6Crn,3H), 1.21Ct,3H,J=7Hz), 

1.34Cd,SH,J=SHz), 2.34Cs,3H), 

2.37Cd, 2H, J=7Hz), 2.9-3. 7(m, 2H), 

3.8-4.SCm,2H), 4.1S(q,2H,J=7Hz), 

5.0-5. SCm, IH), 6.3-6.7 (m, IH), 

6.9-8;OCm,7H) , 

I - 1 2 7 

H-NI1R (in CDCl:i) 0 ppm: 

0.8-1.9(m,8H), 1.29(t,3H,J=7Hz), 

2.1-2.6(m,3H),2.8-3.2(m,IH), 

3.72(s,3H), 4.02(s,3H), 

4.19Cq,2H,J=7Hz), 4.3-4.6(m,IH), 

S.4-S.8Cm, IH), 6.4-6.8Cm, IH), 

6.S6(s,IH), 7.0-7.4Cm,SH) 

In the same manner as in Exmple 2, compounds I-52 to 

I-527 were prepared. 
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Table 11 

(R"=H) 

R I 

1-5 (R"=Na) 

RZ 

m. p. 

Coml2ound 
R I RZ R" R4 

R • . R I • ( ·c ) 

I - 52 H H 4-F H Clio ~a 138-142 

CH~ 
(decomposed) 

I - 53 H H H H Na 130-132 
(decomposed) 

I - 54 H H H H i-Pr Na 196-197 
(decomposed) 

I - 55 6 - C .e H H H CH. Na 211-215 
(decomposed) 

I - 56 6 - C .e H H H. i-Pr Na 195-198· 
(decomposed) 

I - 57 H H 2-F H i-Pr Na 193-201 
(decomposed) 

I - 58 7-ile H H H i - P r Na 170-175 
(decomposed) 

I - 59 H H 4 - C .e H i - P r Na 193-202 
(decomposed) 

.. I -510 H H 4-011e H i - P r Na 178-193 
(decomposed) 

I - 5 11 II H 4-l1e H i - P r Na 187-200 
(decomposed) 

; 
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I - 512 6- C 2 H 2 - C 2 H i - P r Na 203-209 

I - 513 H H 4-CF3 H 
(decomposed) 

i-Pr Na 200-212 

I - 514 H H 3-lIe 4-F i - P r Na 
(decom,fosed) 

195-,,00 

I - 515 
(decomposed) 

H H 3-i1e 5-J~e i " P r Na 192-197 

I - 516 6-0Me 7-01le .4 - F H 
(decomposed) 

i-Pr Na 239-245 
(decomposed) 

I - 517 H H 4-11 H CzHs Na 230-237 

I - 518 H H 4-F H 
(decomposed) 

n-Pr Na 193-200 

·'1 - 519 6- C 2 H 4-F H i - P r Na 
(decomposed) 

193-198 
(decomposed) 

I - 5 20 H H 4-F H c-Pr Na 197-199 
(decomposed) 

I - 521 H H 4-0Ph H i-Pr Na IBO-IB9 
(decomposed) 

I - 522 6 - C 2 8-C 2 4-F H i-Pr Na IB3-187 
(decomposed) 

I - 523 6- C 2 H H H Ph Na 190-196 
(decomposed) 

I - 524 6 - C 2 H fl fI c-Pr Na 204-210 

[ - 525 H fI 4-F H sec-Bu Na 
(decomposed) 

I -526 6-Me H 4-F H i-Pr Na 204-208 
(decomposed) 

I - 5 27 6-0Me 7-0Me 4-F H c-Pr Na 234-238 
(decomposed) 

I - 5 7 

H - NMR (in DMSO-d 6) 0 ppm : 

0.9-1.2(m,2H). 1. 37 Cd. 6H. J·7Hz) 
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1.6-2.1(m,2H), 3. 48 (Heptaplet,lH,J=6Hz) 

3.7-4.3(m,4H), S.3-S.6(rn,IH) 

6.4-6. 7(m, IH), 7 .1-8.Um, 8H) 

. I - 5 8 

H-NMR (in DMSO-d 6) 0 ppm : 

O.9-1.2(m,2H), 1.31(d,6H,J=7Hz) 

1.7-2.2(m,2H), 2.50(5,3H) 

3.3-4.5(m,5H)", 5.2-5.6(m,IH) 

6.3-6.6(m,IH), 7.1-7.9(m,8H) 

1-5 9 

II-NMR (in DMSO-.d 6) 0 ppm : 

0.9-1.3(m,2H), 1.33(d,6H,J=7Hz) 

1. 6-2. 2 (m, 2H), 3.48(Heptaplet,iH,J=7Hz) 

3.5-4.6(m,411), S.2-5.6(m,211) 

6.3-6.6(m,IH), 7.1-8.1(111,811) 

I - 5 1 0 

H-NMR (in DMSO-d6) a ppm : 

1.0-1.3(m,2H), 1.32(d,611,J=7Hz) 

1.6-2.2(m,2H), 3.0-3.8(m,4H) 

3 . 86 (s , 3 H) , 4. 0 - 4 . 3 (m, 1 III 
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S.3-S.6(m, 1H), 6.3-S.S(m,lH) 

S. 9-8.1 (m, SH) 

I - S 1 1 
6 

H - NHR (in DMSO~d ) o ppm : 

0.9-1.3(m,2H), 1.33(d,6H,J=7Hz) 

1. 7 - 2. 1C m , 211), 2. 41( s , 3 H) 

3.2-4.3(m,SH), S.3-S.6(m,lHl 

6.3-6.6(/D,1H), 7.0-S.3(m,SII) 

I - S 1 2 

H-NMR (in DMSO-d 6) 0 ppm : 

0.9-1.3(m,2H), 1.33(d,6H,J=7Hz) 

1.6-2.2(m,2H), 3.1-3.S(m,3H) 

3.4 S(Heptaplet, 1H ,J=7Hz) , 3. 9 - 4 . 2 (m, lit) 

S. 3 - S. 7( m, 1 H), 6. 3.- 6 . 7( m, 1 H) 

. 7.0-S.lCm,7Hl 

I - 5 1 3 

H-NMR (in DMSO-d 6) 0 ppm: 

0; S - 1. 3 (111 , 2 H), 1. 34 (d , 6 H , J = 7 Hz) 

1. 6 - 2 .2 (m, 2 H 1 , 2. 7 - 3 . 9 (m , 3l!) 

3. 49(Heptaplet,lH,J=7Hz) ,3. 9-4. 3 (m, 1H) 
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5.2-5.6(m, IH), 6.3-6.7 (m, IH) 

7.1-8.1(m,8H) 

I - 5 1 4 

H - NI1R (in DMSO~ct6) r5 ppm : 

O. 9 -1. 3 (m , 2 H.) , 1. 35 (d, 6 H , J = 7 Hz) 

1.7-2.1<m,2H), 2.30(d,3H,J=2Hz) 

3.0-3.8 (m, 3H), 3.51 (Heptaplet,lH,J=7Hz) 

3.9-4.3(m,IH), 5.3-5.6(m,IH) 

6.3-6.6(1II,IH), 6.9-8.1(1II,7H) 

II - 5 1 5 

H-NI1R (in DMSO-ct6) 15 PPIII : 

1. 0-1. 2 (m, 2H), 1. 35 (d, 6H, J=7Hz) 

1.6-2.2(m,2H), 2.35(s,6H) 

3.0-3.8(1II,3H), 3.51 (Heptaplet,lH,J.=7Hz) 

4.0-4.3(m, IH), 5.3-5.6(m,IH) 

6.3-6.6(m.1H). 6.8-8.0(m,7H) 

I - 5 1 6 

H - NI1R (in DMSO-ct6) 15 ppm : 

0.9-1.3(m,2H), 1.31(d,6H,J=7Hz) 

1. 7-2.0(m, 211), 3.2-3.7 (m, 4H) 
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3.62 (s, 311), 3.9-4.2 (m, 1H) 

3.94(s,3H), 5.1-5.5(m,1H) 

6.2-6.6(m,lH), 7.0-7.5(m,6H) 

.1-517 

H-NMR (in DMSO~ct6) 0 ppm: 

0.9-1.5(1II,2H), 1.34(t,3H,J=7Hz) 

1.6-2.2(m,2H), 2.7-3.4(m,4H) 

3.6,-4.3(m,2H), 5.2-5.7Cm,UO 

6.1-6.6 (m, 1H), 6. 9-8.lCm, 8H) 

1 - 5 1 8 

H-Nl1R (in DMSO-ct 6) 0 ppm : 

O.8-1.3(m,2H), 1.0lCt.3H,J=7Hz) 

1.6-2_lCm,4H), 2.7-3.8(m,5H) 

3_9-4.3(m, 1H), 5.2-5. 7(m, 1H) 

6.3-6.6(m,1H), 7.1-8.lCm,8H) 

1 - 5 1 9 

H-Nl1R (in DMSO-ct6) 0 ppm: 

O. 9 - 1. 3 (m, 2 H) , 1. 33 (d , 6 H , J = 7 Hz) 

1.6-2.2(m,2H), 2.9-3.9(m,3H) 

3 . 4 9(Heptaplet; lH ,J,,7Hz) , 4 . 0 - 4 . 3 (m, 1 H) 
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S,3-S~6(m,IH), 6.3-6.6(m,IH) 

7.2-8.1 (m,7H) 

1-520 

H-NMR (in DMSO-d 6) ~ ppm: 

0.8-1.S(m,SH), 1.7-2.2(m,2H) 

2.3-2.7(m,IH), 3.0-3.9(m,3H) 

4.0-4.3(m,IH), S.S-S.8(m,IH) 

S.il-S.Hm, 1H), '7.2-8.0(m,8H) 

I - 5 2 1 

H-NMRCinDMSO-d.6) ~ ppm: 

0.9-l.S(m,2H), 1.36(d,6H,J=7Hz) 

1.7-2.3(m,2H), 3.0-3.9Cm,3H) 

3. SO(Heptaplet,lH,J=6Hz.) ,4. 0-4. 3 (m, 1H) 

5.2-S.S(m,lH) S.4-S.7(m,IH) 

7.0-8.1 (m, 13H) 

1-522 

H - N MR (in DMSO-d 6) ~p pm: 

0.8-1.3(m,211), 1.37(d, SH,J=7I1z) 

l.S-2.2(m,2H), . 3.1-3.9(m,311) 

3, Sl(Heptaplet, lH ,J=7Hz) , 4.0 - 4.3 (m, 1 If) 
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5.3-5. 7(m.lH). 6.3-6.7 (m.llD 

7.1-8.0 (m. 6H) 

1-523 

H-NMR (in DMSO-d 6) 5 ppm : 

0.8-1.4(m.2H) • 1.6-2.lCm.2H) 

2.9-3. 7(m.3H). 3.7-4.1 (m. 1M) 

5.1-5.4 (m. 1M). 6.1-6.4 (m. IH) 

7.1-8.2(m.13H) 

I - 5 2 4 

H-NMR (in DMSO-d 6) 5 ppm . . 
0.8-1.5(m.5H) • 1. 6-2. 2 (m. 2H) 

2.3-2.7(1\1. 2H). 3.0-3.8 (m. 3H) 

3.9-4.3(m. IH). 5.4-5.8 (m. 1M) 

6.3-6.6(m. 18). 7.0-8.0(m.88) 

1- 5 2 5 

H-NMR (in DMSO-d 6) 5 ppm : 

0.9-1.6(m.211). 0.96(d.6M,J=6I1z) 

1. 7-2. 6(m. 3H). 2.89 (d. 2M. J=7Hz) 

3.0-3.8(m.311). 3.9-4.2 (m. IH) 

5.2-5.6(m.lH). 6 . 2 - 6 . 6 (m, lJ[) 
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7 .1-8.Urn, 8H) 

I - 5 2 6 

Il-NI1R (in DMSO-d6) (j ppm: 

1.30(d,6H,J=7Hz), 1.7-2.0(rn,2H), 

2.34 (s, 3H), 2.4-2.6 (m, IH), 

3.0-3.3(m,2H), 3.3-3.8(m,3H) 

3.9-4.2(m, IH), 5.2-5.6(m, Ill) 

6.3-'6.6(m, IH), LO-8.0(m,7H) 

I - 5 2 7 

Il-NMR (in DMSO-d6){j ppm: 

O.7-l.SCm,SH), 1.8-2.2<m,2H), 

2.2-2.6(m,2H), 3.1-3.3(m,2H), 

3.59(s,3H), 3.9-4.2(m,2H), 

3.91 (s, 3H), S. 4- 5. 7(m, IH) 

6.3-6.6 (m)lH), 6.52 (5, Ill), 

7.0-7.4(m,SH) 
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In the same manner as in Example 3 , compounds 1-22 to 

I-26 can be prepared. 

Table 12 

OH 
R'. 

CO.H 
OH 

I - 2 

RZ RS 

Compound R I RZ R' R4 RS 

I - 22 H H 4-F H CH, 

I - 23 H H H H CH, 

I - 24 H H H H i-Pr 

I '- 25 6 - C .e H H H CH, 

I - 26 6 - C .e H H H i-Pr 
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In the same manner as in Example 4, compounds 1-]2 to 

1-36 can be prepared. 

Table 13 

Compound R I RZ 

I - 32 H H 

I -33 H R 

I - 34. H R 

I -35 6 - C .e H 

I 36 6 - C .e H 

OH 
R 4 

("L 
.A:, 

RS 

R4 R9 

4-F H CR~ 

H H CH. 

H H i-Pr 

H H eH. 

H H i-Pr 

o 0 

I - 3 
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FORMULATION EXAMPLE 1 

Tablets 

Compound I-51 1.0 9 

Lactose 5.0 9 

5 Crystal cellulose powder 8.0 9 

Corn starch 3.0 9 

Hydroxypropyl cellulose 1.0 9 

CMC-Ca 1.5 9 

Magnesium stearate 0.5 9 

10 

Total 20.0 9 

The above components were mixed by a usual method and 

then tabletted to produce 100 tablets each containing 10 

15 .mg of the active ingredient. 

FORMULATION EXAMPLE 2 

Capsules 

Compound I-51 1.0 9 

Lactose 3.5 9 

20 Crystal cellulose powder 10.0 9 

Magnesium stearate 0.5 9 

Total 15.0 9 

25 The above components were mixed by a usual method and 

then packed in No. 4 gelatin capsules to obtain 100 

capsules each containing 10 mg of the active ingredient. 
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FORMULATION EXAMPLE 3 

Soft capsules 

ComJ:lound I-51 1. 00 9 

PEG (polyethylene glycol) 400 3.89 9 

5 Saturated fatty acid triglyceride 15.00 9 

peppermint oil 0.01 9 

polysorbate 80 0.10 9 

Total 20.00 9 

10 

The above components were mixed and packed in No. 3 

soft gelatin capsules by a usual method to obtain 100 soft 

capsules each containing 10 mg of the active ingredient. 

FORMULATION EXAMPLE 4 

15 Ointment 

Compound I-51 1.0 9 (10.0 g) 

Liquid paraffin 10.0 9 (10.0 g) 

Cetanol 20.0 9 (20.0 g) 

White vaseline 68.4 9 (59.4 g) 

20 .. Ethylparaben 0.1 9 0.1 g) 

L-menthol 0.5 9 0.5 g) 

Total 100.0 9 

25 The above components were mixed by a usual method to 

obtain' a 1% (10%) ointment. 
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FORMULATION EXAMPLE 5 

Suppository 

Compound I-51 1.0 9 

Witepsol H15* 46.9 9 

Witepsol W35* 52.0 9 

Polysorbate 80 0.1 9 

Total 100.0 9 

*: Trademark for triglyceride compound 

The above components were melt-mixed by a usual method 

and poured into suppository containers, followed by 

cooling for solidification to obtain 100 suppositories of 

1 9 each containing 10 mg of the active component. 

15 FORMULATION EXAMPLE 6 

Injection formulation 

20 

Compound I-51 

Distilled water for 

injection formulation 

1 mg 

5 ml 

The formulation is prepared by dissolving the compound 

in the distilled water whenever it is required. 
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FORMULATION EXAMPLE 7 

Granules 

Compound I-51 1.0 'd 

Lactose 6.0 g 

5 Crystal cellulose powder 6.5' g 

Corn starch 5.0 g 

Hydroxypropyl cellulose 1.0 g 

Magnesium stearate 0.5 g 

10 Total 20.0 g 

The above components were granulated by a usual method 

and packaged to obtain 100 packages each containing 200 mg 

of the granules so that each package contains 10 mg of the 

15 active ingredient. 
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CLAIMS: 

1. A compound of the formula: 

R4 

5 ( I ) 

wherein Rl; R2, R3 , R4 and R6 are independently hydrogen, 

Cl - 6 alkyl, Cl - 6 cycloalkyl, Cl - 3 alkoxy, n-butoxy, 

10 i-butoxy, sec-butoxy, R7R8N_ (wherein R7 and R8 are 

independently hydrogen or Cl - 3 alkyl), trifluoromethyl, 

trifluoromethoxy, difluoromethoxy, fluoro, chloro, bromo, 

P- phenyl, phenoxy, benz·yloxy, hydroxy, tr;i.lRetRj'lsilylsl[Y, 

~ si.J?ReAyl t 9\,1tylsily1exy, hydroxymethyl or -O(CH2 )£OR19 

15 (wherein R19 is hydrogen or Cl - 3 alkyl, and £ is 1, 2 or 

~ 3);~or when located at the or tho position to ./ 
4 t?'I'A '#/7/1//}' 

~ each other .. Rl iilli:1 R~ ; R3 and R togetheJ(., form 

/1 -en €w efT rnr"~ fa l'hel\-=leeB:ted at Lhe or the ~esitiQA eo-. 
'- /I II" . /1:'.-1; ( 19 ~7" ,()- l- ff.:= C. - C-h"l.;- CII.,,? . c<. I <) t?1 15 16 bV,c;ao;R othQr I ~ alid R • togetAe5t}QrlR ,ee-t~+R-'=-to= 

. . - C:+f .iitp.; 1I~1 p ·.s;:-e16 I.. . . 
2~~ypere.u'l R dud R at e lAeepElldeuLly Aysrs'3en ·0'!'--C1_3_ 

F- alk~l); Y is -:-CH2-, -CH2CH2-, -CH=CH-, -CH 2-CH=CH- or 
12 -CH=CH-CH 2-; and Z is -Q-CH2WCH 2-C02R , 

R Y~' 0 0 ~r~"""""'-:/ 0 

HO / L\ I T 

\

0 ""'v""'" ° R I I I 
R I 7/,

l
o----L---.. 

J 
CO,R'O R" 0y 

25 

or 

Sawai Ex 1004 
Page 90 of 490



- 86 -

13 . 
(wherein Q is -C(O)-, -C(OR )2- or -CH(OH)-; W is -C(O)-, 

-C(OR13 )2- or _C(Rll ) (OH)-; Rll is hydrogen or Cl _3 alkyl; 

R12 is hydrogen or R14 (wherein R14 is physiologically 

hydrolyzable alkyl or M (wherein M is NH4 , sodium, 

5 . potassium, 1/2 calcium or a hydrate of lower alkylamine, 

di-lower alkylamine or tri-lower alkylamine»; two R13 are 

independently primary or secondary Cl - 6 alkyl; or two R13 

together form -(CH2 )2- or -(CH2)3-; R17 and R18 are 

independently hydrogen or Cl - 3 alkyl; and R5 is 

10 hydrogen, Cl - 6 alkyl, C2- 3 alkenyl, C3- 6 cycloalkyl, 

R9 

~ (wherein R9 is hydrogen, Cl - 4 alkyl, Cl - 3 
15 alkoxy, fluoro, chloro, bromo or trifluoromethyl), 

20 

phenyl-(CH2)m- (wherein m is 1, 2 or 3), 

-(CH2)nCH(CH3)-phenyl or phenyl-(CH2)nCH(CH3)- (wherein n 

is 0, 1 or 2). 

2. The compound according to Claim 1, wherein in the 
126 . 

formula I, R , Rand R are independently hydrogen, 

fluoro, chloro, bromo, Cl - 3 alkyl, Cl - 3 alkoxy, C3- 6 
cycloalkyl, dimethylamino, hydroxy, hydroxymethyl, 

hydroxyethyl, trifluoromethyl, trifluoromethoxy, 

dif luoromethoxy, phenoxy or benzyloxy; 6r 'ilHell R6 
r,t/j,<f..n 1..'1 1 2 . 

~,igrSgec, R "LFH~ R te~e1;Aer form metbylenegi8~ti I wilCR 

is hydrogen, R3 is hydrogen, 3'-fluoro, 3'-chloro, 

3'-methyl, 4'-methyl, 4'-chloro or 4'-fluoro; or R3 and R4 

together represent 3'-methyl-4'-chloro, 3' ,5'-dichloro, 
5 3' ,5'-difluoro, 3' ,5'-dimethyl or 3'-methyl-4'-fluoro; R 

is primary or 
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secondary Cl - 6 alkyl or C3- 6 cycloalk~l; and Y is -CH2-CHZ 

or -CH=CH-; and Z is 

HO a 0 0 

I 0 a 

-CH(OH)CH CH(OH)CH CO R1Z , -CH(OH)CH2C(O)CH2C02R12 or 
222 

-CH(OH)CH2C(OR13)2CH2C02R12 

3. Compound according to Claim 2, wherein when R2 and R6 

10 are both hydrogen, Rl is hydrogen, 5-fluoro, 6-fluoro, 

7-fluoro, 8-fluoro, 5-chloro, 6-chloro, 7-chloro, 

8-chloro, 5-bromo, 6-bromo, 7-bromo, 8-bromo, 5-methyl, 

6-methyl, 7-methyl, 8-methyl, 5-methoxy, 6-methoxy, 

7-methoxy, 8-methoxy, 5-trifluoromethyl, 

15 6-trifluoromethyl, 7-trifluoromethyl, 8-trifluoromethyl, 

6-trifluoromethoxy, 6-difluoromethoxy, 8-hydroxyethyl, 

5-hydroxy, 6-hydroxy, 7-hydroxy, 8-hydroxy, 6-ethyl, 

6-n-butyl or 7-dimethylamino; when R6 is hydrogen, Rl and 

R2 together represent 6-chloro-8-methyl, 

20 6-bromo-7-methoxy, 6-methyl-7-chloro, 6-chloro-8-hydroxy, 

5-methyl-2-hydroxy, 6-methoxy-7-chloro, 

6-chloro-7-methoxy, 6-hydroxy-7-chloro, 

6-chloro-7-hydroxy, 6-chloro-8-bromo, 5-chloro-6-hydroxy, 

6-bromo-8-chloro, 6-bromo-8-hydroxy, 5-methyl-8-chloro, 

25 7-hydroxy-8-chloro, 6-bromo-8-hydroxy, 6-methoxy-7-methyl, 

6-chloro-8-bromo, 6-methyl-8-bromo, 6,7-difluoro, 
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6,8-difluoro, 6,7-methylenedioxy, 6,8-dichloro, 

5,8-dimethyl, 6,8-dimethyl, 6,7-dimethoxy, 6,7-diethoxy, 

6,7-dibromo or 6,8-dibromo; or Rl, R2 and R3 together 

represent 5,7-dimethoxy-8-hydroxy, 5,8-dichloro-6-hydroxy, 

5 6,7,8-trimethoxy, 6,7,8-trimethyl, 6,7,8-trichioro, 

5-fluoro-6,8-dibromo or 5-chloro-6,8-dibromo; when R3 is 

'hydrogen, R4 is hydrogen, 4'-methyl, 4'-chloro or 

4'-fluoro; or when both R3 and R4 are not hydrogen, they 

represent 3',S'-dimethyl or 3 '-methyl-4'-fluoro; and Y is 

10 -CH2-CH2- or (E)--CH=CH-. 

4. The compound according to Claim 3, wherein when both 

R2 and R3 are hydrogen, Rl is hydrogen, 6-methyl, 6-ethyl, 

6-n-butyl, 6-trifluoromethyl, 6-chloro, 6-bromo, 

6-hydroxy, 6-methoxy or 7-dimethylaminoi or when R6 is 

15 hydrogen, Rl and R2 together represent 6,8-dichloro, 

5,8-dimethyl, 6,8-dimethyl, 6,7-dimethoxy, 6,7-diethoxy, 

6,7-dibromo, 6,8-dibromo, 6,7-difluoro or 6,8-difluoro; 

when R3 is hydrogen, R4 is hydrogen, 4'-fluoro or 

4'-chloro; or R3 and R4 together represent 

20 3'-methyl-4'-fluoro; RS is ethyl, n-propyl, i-propyl or 

cyclopropyl; and Y is (E)--CH=CH-. 

5. The compound according to Claim 3, wherein when both 

'R2 and R6 are hydrogen, Rl is hydrogen, 6-methyl or 

6-chloro; or when R6 is hydrogen, Rl and R2 together 

25 repr~sent 6,7-dimethoxy; ,when R3 is hydrogen, R4 is 

hydrogen, 4'-chloro or 4'-fluoro; R5 is i-propyl or 

cyclopropyl; and Y is (E)--CH=CH-. 
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6. The compound according to Claim 1, which is 

(E)-3,5-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'-(l' '­

methylethyl)-qu1nolin-3'-yl]-hept-6-enoic·acid, a lactone 

formed by the condensation of the carboxylic acid with 

5 hydroxy at the 5-position, or a sodium salt or Cl - 3 alkyl 

ester of the carboxylic acid. 

7. The compound according to Claim 1, which is 

(E)-3,5-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'-(l' '­

methylethyl)-6'-chloro-quinolin-3'-yl]-hept-6-enoic acid, 

10 a lactone formed by ~he condensation of the carboxylic' 

acid with hydroxy at the 5-position, or a sodium salt or 

Cl - 3 alkyl ester of the carboxylic acid. 

8. The compound according to Claim 1, which is 

(E)-3,5-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'-(l' ,-

IS methylethyl)-6'-methyl-quinolin-3'-yl]-hept-6-enoic acid, 

a lactone formed by the condensation of the carboxylic 

acid with hydroxy at the 5-position, or a sodium salt or 

Cl - 3 alkyl ester of the carboxylic acid. 

9. The compound according to Claim 1, which is 

20 (E)-3,5-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'-(l' '­

methylethyl)-6' ,7'-dimethoxy-quinolin-3'-yl]-hept-6-enoic 

acid, a lactone formed by ·the condensation of the 

carboxylic acid with hydroxy at the 5-position, or a 

sodium salt or Cl - 3 alkyl ester of the carboxylic acid. 

25 10. The compound accord in to Claim 1, which.is 

(E)-3,5-dihydroxy-7-[4' 

quinolin-3'-yl]-hept- -

'-fluorophenyl)-2'-cyclopropyl­

ic acid, a lactone formed by the 
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ic acid with hydroxy at the 

or Cl - 3 alkyl ester of the 

11. The compound according ~o Claim 1, which is 

5 (E)-3,5-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'-cyclopropyl-

6'-chloro-quinolin-3'-yl]-hept-6-enoic acid, a lactone 

formed by the condensation of the carboxylic acid with 

hydroxy at the 5-position, or a sodium salt or Cl - 3 alkyl 

ester of the carboxylic acid. 

10 12. The compound according to Claim 1, which is 

(E)-3,5-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'-cyclopropyl-

6'-methyl-quinolin-3'-yl]-hept-6-enoic acid, a lactone 

formed by the condensation of the carboxylic acid with 

hydroxy at the 5-position, or a sodium salt or Cl - 3 alkyl 

15 ester of the carboxylic acid. 

13. The compound according to Claim 1, which is 

(E)-3,5-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'-cyclopropyl-

6' ,7 '-dimethoxy-quinolin-3'-yl]-hept-6-enoic acid, a 

lactone formed by the condensation of the carboxylic acid 

20 with hydroxy at the 5-position, or a sodium salt or Cl - 3 
alkyl ester of the carboxylic acid. 

'14. The compound according to Claim 1, which is 

(E)-3,5-dihydroxy-7-[4'-(4"-chlorophenyl)-2'-(l' ,­

methylethyl)-quinolin-3'-yl]-hept-6-enoic acid, a lactone 

25 formed by the condensation of the carboxylic acid with 

hydroxy at the 5-position, or a sodium salt or Cl - 3 alkyl 

ester of the carboxylic acid. 
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15. The compound according to Claim 1, which is 

(E)-3,s-dihydroxy-7-[4'-(4"-chlorophenyl)-2'-(l' '­

methylethyl)-6'-chloro-quinolin-3'-yl]-hept-6-enoic acid, 

a lactone formed by the condensation of the caiboxylic 

5 acid with hydroxy at the s-position, or a sodium salt or 

Cl - 3 alkyl ester of the ·carboxylic acid. 

16. The compound according to Claim 1, which is 

(E)-3,s-dihydroxy-7-[4'-(4"-chlorophenyl)-2'-(1"­

methylethyl)-6'-methyl-quinolln-3'-yl]-hept-6-enoic acid, 

10 a lactone formed by the condensation of the carboxylic 

acid with hydroxy at the s-position, or a sodium salt or 

Cl - 3 alkyl ester of the carboxylic acid. 

17. The compound according to Claim 1, which is 

(E)-3,s-dihydroxy-7-[4'-(4' '-chlorophenyl)-2'-(1' ,-

IS methylethyl)-6',7'-dimethoxy-quinolin-3'-yl]-hept-6-enoic 

acid, a lactone formed by the condensation of the 

carboxylic acid with hydroxy at the s-position, or a 

sodium salt or Cl - 3 alkyl ester of the carboxylic acid. 

18. The compound according to Claim 1, which is 

20 (E)"-3, s-dihydroxy-7- [4' - (4' '-chloropheny·l) -2' -cyclopropyl­

quinolin-3'-·yl]-hept-6-enoic acid, a lactone formed by the 

condensation of the carboxylic acid with hydroxy at the 

s-position, or a sodium salt or Cl - 3 alkyl ester of the 

carboxylic acid. 

25 19. The compound according to Claim 1, which is 

(E)-3,s-dihydroxy-7-[4'-(4."-chlorophenyll-2'-cyclopropyl-

6'-chloro-quinolin-3'-yll-hept-6-enoic acid, a lactone 
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formed by the condensation of the carboxylic acid with 

hydroxy at the 5-position, or a sodium salt or Cl - 3 alkyl 

ester of th0 carboxylic acid. 

20. The compound according to Claim 1, which is 

5 (E)-3,5-dihydroxy-7-[4'-(4' '-chlorophenyl)-2'-cyclopropyl-

6'-methyl-quinolin-3'-ylj-hept-6-enoic acid, a lactone 

formed by the condensation of the carboxylic acid with 

hydroxy at the 5-position, or a sodium salt or Cl - 3 alkyl 

ester of the carboxylic acid. 

10 21, The compound according to Claim 1, which is 

(E)-3,5-dihydroxy-7-[4'-(4' '-chlorophenyl)-2'-cyclopropyl-

6'7'-dimethoxy-quinolin-3'-ylj-hept-6~enoic acid, a 
. " 

lactone formed by the condensation of the carboxylic acid 

with hydroxy at the 5-position, or a sodium salt or Cl _3 
15 alkyl ester of the carboxylic acid. 

22. The compound according to Claim 1, which is 

(E)-3,5-dihydroxy-7-[4'-phenyl-2'-(l' '-methylethyl)-

quinolin-3'-ylj-hept-6-enoic acid, a lactone formed by the 

condensation of the carboxylic acid with hydroxy at the 

20 5-position, or a sodium salt or Cl - 3 alkyl ester of the 

carboxylic acid. 

23. The compound according to Claim 1; which is 

(E)-3,5-dihydroxy-7-[4'-phenyl-2'-(l' '-methylethyl)-

6'-chloro-quinolin-3'-yll-hept-6-enoic acid, a lactone 

25 formed by the condensation of the carboxylic acid with 

hydroxy at the 5-position, or a sodium salt or Cl - 3 alkyl 

ester of the carboxylic acid. 
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24. The compound according to Claim I, which is 

(E)-3,5-dihydroxy-7-[4'-phenyl-2'-(l' '-methylethyl)-6'­

methyl-quinolin-3'-yl]-hept-6-enoic acid, a lactone formed 

by the condensation of the carboxylic acid with hydroxy at 

5 the 5-position, or a sodium salt or Cl - 3 alkyl ester of 

the carboxylic acid. 

25. The compound according to Claim 1, which is 

(E)-3,5-dihydroxy-7-[4'-phenyl-2'-(l' '-methylethyl)-

6 1 ,7 1 -dimethoxy-quinolin-3'-yl]-hept-6-enoic acid, a 

10 lactone formed by the condensation of the carboxylic acid 

with hydroxy at ·the 5-position, or a sodium salt or,Cl _3 
alkyl ester of the carboxylic acid. 

26. The compound according to Claim 1, which is 

(E) -3', 5-dihydroxy-7- [4 I -phenyl-2 I -cyclopropyl-quinolin-

15 3'-yl]-hept-6-enoic acid, a lactone formed by the 

condensation of the carboxylic acid with hydroxy at the 

5-position, or a sodium salt or Cl - 3 alkyl ester of the 

carboxylic acid. 

27. The compound according to Claim 1, which is 

20 (E)-3,5-dihydroxy-7-[4 1 -phenyl-2'-cyclopropyl-6'-chlor0-

quinolin-3'-yl]-hept-6-enoic acid, a lactone formed by the 

condensation of the carboxylic acid with hydroxy at the 

5-position, or a sodium salt or Cl - 3 alkyl ester of the 

carboxylic acid. 

25 28. The compound according to Claim 1, which is 

(E}-3,5-dihydroxy-7-[4'-phenyl-2'-cyclopropyl-6'-methy1-

quinolin-3'-yl]-hept-6-enoic acid, a lactone formed by the 
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condensation of the carboxylic acid with hydroxy at the 

5-position, or a sodium salt or Cl - 3 alkyl ester of the 

carboxylic acid. 

29. The compound according to Claim 1, which is 

5· (E)-3,5-dihydroxy-7-[4'-phenyl-2'-cyclopropyl-6',7'-

dimethoxy-quinolin-3'-yl]-hept-6-enoic acid, a lactone 

formed by the condensation of the carboxylic acid with 

hydroxy at the 5-position; or a sodium salt or Cl - 3 alkyl 

ester of the carboxylic acid. 

10 30. The compound according to Claim 1, which is 

(E)-3,5-dihydroxy-7-[4'-(4' '-fluorophen~1)-2'~(1' '­

methylethyll-6'-methoxy-quinolin-3'-yl]-hept-6-enoic acid, 

a lactone formed by the condensation of the carboxylic 

acid with hydroxy at the 5-position, or a sodium salt or 

15 Cl - 3 alkyl ester of the.carboxylic acid. 

31. The compound according to Claim 1, which is 

(E)-3,5-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'-cyclopropyl-

6'-methoxy-quinolin-3'-yl]-hept-6-enoic acid, a lactone 

formed by the condensation of the carboxylic acid with 

20 hydroxy at the 5-position, or a sodium salt or Cl - 3 alkyl 

ester of the carboxylic acid. 

32. An anti-hyperlipidemia agent containing the compound 

of the formula I as defined in Claim 1. 

33. An anti-hyperlipoproteinemia agent containing the 

25 compound pf the formula I as defined in Claim 1. 

34. An anti-atherosclerosis agent containing the compound 

of the formula I as defined in Claim 1. 

) 
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~ 35. A method for A...redacia~ hyperlipidemia, 

~ ~£~ir7p&t[1Jl~r~~ia sr ataers6s1erssis, whieh eemf?lrises 

administering an effective amount of the compound of the 

formula I as defined in Claim 1. 
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ABSTRACT 

A compound of the for~ula: 

R4 

Y-z ( I ) 

wherein Rl, R2, R3 , R4 and R6 are independently hydrogen, 

Cl - 6 alkyl, Cl _6cycloalkyl, Cl - 3 alkoxy, n-botoxy, 

10 i-botoxy, sec-butoxy, R7R8N_ (wherein R7 and R8 are 

independently hydrogen or Cl - 3 alkyl), trifluoromethyl, 

trifluoromethoxy, difluoromethoxy, fluoro, chlorq, bromo, 

phenyl, phenoxy, benzyloxy, hydroxy, trimethylsilyloxy, 

diphenyl-t-butylsilyloxy, hydroxymethyl or -O(CH2)~OR19 

15 (wherein R19 is hydrogen or Cl - 3 alkyl, and ~ is 1,2 or 

3): or when located at the ortho position to 

each other, Rl and R2, or R3 and R4 together form 

-CH=CH-CH=CH-:~or when located at the ortho position to 

each other, Rl and R2 together form -OC(R15 ) (R16 )O_ .. -._. 

20 (wherein R15 and R16 are independently hydrogen or Cl - 3 

alkYl~ Y is -CH 2-, -CH 2CH 2-, -CH=CH-, -CH 2-CH=CH- or 
12 . 

-CH=CH-CH2-: and Z is -Q-CH2WCH 2-C02R , 

25 

or 
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(wherein Q is -C(O)-, -C(OR13 )2- or -CH(OH)-; W is -C(O)-, 

-C(OR13 )2- or _C(Rll ) (OH)-; Rll is hydrogen atom or Cl _3 
alkyl; R12 is hydrogen or R14 (wherein R14 l~ 

physiologically hydrolyzable alkyl or M (wherein M is NH4 , 

5 sodium, potassium, 1/2 calcium or a hydr~te of lower alkyl 

amine, di-lower alkyl amine or tri-lower alkyl amine»; 

two R13 are' independently primary or secondary Cl - 6 alkyl; 

or two R13 together form -(CH2)2- or -(CH2)3; R17 and RIa 

are independently hydrogen or Cl - 3 alkyl; and R5 is 

10 hydrogen, Cl - 6 alkyl, C2- 3 alkenyl, C3- 6 cycloalkyl, 

,r:y"R9 
~ (wherein R9 is a hydrogen atom, Cl - 4 alkyl, Cl - 3 

15 ,alkoxy, fluoro, chloro, bromo or trifluoromethyl), 

phenyl-(CH2)m- (wherein m is 1,2 or 3), 

-(CH2)nCH(CH3)-phenyl or phenyl-(CH2)nCH(CH3)- (wherein ri 

is 0,1 or 2). 
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UNITED STATE!J,.OEPARTMENT OF COMMERCE 
Patant and Trademark Office 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington, D,C. 20231 

SERIAL NUMBER FILING DATE FIRST NAMED APPLICANT A TTV. DOCKET NO. 

07/233,752 08/19/88 FUJIf(AWA y '19-111-0 

OBLON, FISHER, SPIVAK, 
HC CLELLAND & HAlER 
1755 S. JEFF. DAVIS HWY. 
CRYSTAL SQ. FIVE-STE. 400 
ARLINGTON, VA 22202 000 

09/12188 
DATE MAILED: 

. NOTICE TO FILE MISSING PARTS OF APPLICATION­
FILING DATE GRANTED 

A filing date has'been granted to this application. However. the following parts a.re missing, 

!.fill mi~sing parts are file. d within the period set below, the total amount owed by applicant as a 
~~arge entity, 0 small entity (verified statement filed), is r ' 

1. 0 The statutory basic filing fee is: 0 missing, 0 insufficient, Applicant as a 0 large entity, 
. 0 .sinall entity, must submit $ to complete the basic filing fee and MUST ALSO SUBMIT 

THE.SURCHARGE AS INDICATED BELOW, 
2, 0 Additional claim fees of $ as a 0 large .entity, 0 small entity, including any required 

multiple dependent claim fee, are required, Applicant must submit the additional claim 
fees or cancel the additional claims for which fees are due. NO SURCHARGE IS REQUIRED 
FOR THIS ITEM. 

3...e., The oath or declaration: 
W is missing, 
1:Jdoes not cover items omitted at the time of execution, 

An oath or declaration in compliance with 37 .CFR 1.63, identifying the application by the 
above Serial Number and Filing Date is required, A SURCHARGE MUST ALSO BE 
SUBMITTED AS INDICATED BELOW, 

4. 0 The oath or declaration does not identify the application to which it applies, An oath or 
declaration in compliance with 37 CFR 1.63 identifyi.ng the application by the above 
Serial Number and Filing Date is required, A SURCHARGE MUST ALSO BE SUBMITTED 
AS INDICATED BELOW, 

5, 0 The signature to the oath or declaration is: 0 missing; 0 a reproduction; 0 by a person 
other than the inventor or a person qualified under 37 CFR 1.42, 1.43, or 1.47, A properly 
signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by 
the above Serial Number and Filing Date is required, A SURCHARGE MUST ALSO BE 
Sl,JBMITTED AS INDICATED BELOW, 

6. 0 The signature of the following joint inventor(s) is missing from the oath or declaration: 
__ :-:-____ --:--:-__ . Applicant(s) ·should provide, if possible an oath or declaration 
signed by the omitted inventor(s), identifying this. application by the above Serial Number 
and Filing Date, A SURCHARGE MUST ALSO BE SUBMITTED AS INDICATED 
BELOW, 

7. 0 The application was filed in a language other than English, Applicant must file a verified 
English translation of the application and a fee of $26,00 under 37 CFR 1.17(k), unless this 
fee has already been paid NO SURCHARGE UNDER 37 CFR 1.16(e) IS REQUIRED FOR 
THIS ITEM, 

8, 0 A $20,00 processing fee is required for returned checks, (37 CFR 1.2l(m». 

9. 0 Your filing receipt was mailed ·in error because check was returned. 
10.0 Other: 

A Serial Number and Filing Date have been assigned to this application, However, 'to avoid 
abandonment under 37 CFR 1.53(d), the missing paris and fees identified above in items 1 and 
3·6 must be timely provided ALONG WITH THE PAYMENT OF A SURCHARGE OF $llo.oO 
for large entities or $55,00 for small entities who have filed a verified statement claiming such 

. status, The surcharge is set. forth in 37 CFR U6(e), Applicant is given ONE MONTH FROM 
THE DATE OF THIS LETTER, OR TWO MONTHS FROM THE FILING DATE of this 
application, WHICHEVER IS LATER, within which. to file aU missing parts and pay any fees, 
Extensions of time may be obtained by filing a petition accompanied by the extension fee under 
the provisions of 37 CFR 1.136(a), 

Direct the respons~ to, and any questions about, this' notice to the undersigned, Attention: 
Application Branch, 

A COPY.. (this notice MUST be returned with response . 

.. ~ 
For: anager, Application B 
(703) 557-3254 

. f"ORM:PTO·l&33 UtEv. 7·8'1) ~ ... 
~= .... ___ . " .. "-i, . L ' .... . nR='lnc: I"!nov 

For Ornce Us. Only 
o 102 0202 
o 103 0203 
o 104 0204 

.. 0 105 .,0 ·205 
.:' . -. -./ 
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.1 
DOCKET NO. 49-111-0 

F YOSHIHIRO FUJIKAWA ET AL ,"_'. ,0' 

I 

AUGUST 19, 1988 .. ~ FOR QUINOLINE TYPE MEVALONOLACTONES l~ r I?l .. ,' .. ' .. ' i·i.·,:",,· ' ... : I.' . '"" .• , 
• Lj >~. ,: \~ L:!-} 

, n:':O ~OMMI:;::'iCi~ER OF PATENTS AND TRADEMARKS 
WASHINGTON, D.C. 20231 

Sir 
Transmitted herewith is an amendment in the above·identified application. 

Cr-:: No additional fee is required. 

o Small entity status of this application under 37 CF R 1,9 and 1,27 has been established by a verified 
statement previously submitted. 

Small entity status of this application under 37 CFR 1.9 and 1.27 is established by a·verified state· 
D ment submitted herewith, 

~ Additional documents filed herewith: 

RULE 63 DECLARATION - executed, SUBMISSION OF DECLARATION 
RETURN COpy OF NOTICE TO FILE MISSING PARTS 
ASSIGNMENT 

The fee has been calculated as shown below. Other Than a Small 
Entity ICol 11 ICol 21 (Col 31 Small Entity 

Claims Highest No. Pre· Prasent 
Remaining After viously Paid For EJl.tra Rate Addi1. Fee OR Rate Addit. Fee 

Total • 35 Minus •• ~ 35 0 x6 = $ x12 = $ 

° 
Indeo • 1 Minus ... 

3 = ° x17= $ x34 = $ 

° 
D First presentation of multiple dep. claim +55= $ +110= $ ° 

Total $ OR Total $ 0 

~ A check in the amount of $ ___ 7!--,-. "-0"-0 _____ is attached. 

o Charge $, __________ to deposit account no. ________ , A duplicate copy of 
this sheet is enclosed. 

Please charge any additional fees or credit any overpayment to deposit account no. _-'-1S!:5·:;,0"'03"'0"--__ 
A du·plicate copy of this sheet is enclosed. 

Please charge any additional fees or credit any overpayment of fees required under 37 CF R 1,136 for 
B any necessary extension of time to make the filing of the attached response timely to deposit account 

.no. 15·0030 . A duplicate copy of this sheet is enclosed. 

CRYSTAL SQUARE FIVE - SUITE 400 
1755 S. JEFFERSON OAVIS HIGHWAY 
ARLINGTON, VIRGINIA 

OBlON. FISHER, SPIVAK 
McCLELLAND & MAIER, P,C. 

~ ~~. 
Norman F. Oblon 
ATTORNEY OF RECORD 
REGISTRATION NO, 24,618 

17031521·5940 Samuel H. Blech 
Registration No: 32,082 

If thtl entry In Column 2 is len than the entry in Column 1 wrlu "0" In C('lumn :) 
If the "Hlghen Number Prevlouslv paid for" IN THIS SPACE 'lieu than 20 write "20" in this space . 

••• If the "Highen Number Previoullv paid for" I N THIS SPACE 'I lell than 3 write "3" In thil space. 

-------------------:------_ •.. -
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\ \ 

. UNITED STATES DEPARTMENT OF COMMERC~. 
Patant and. Tradamark Office .', .. 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington, D.C. 20231 

flR~f NAMED APPLICANT ATTY. OOCKET NO. 

FUJIKAI-!A . Y • '19-111-0 

OBlON. FISHER. SPIVAK, 
MC CLELLAND & MAIER 
1755 S. JEFF. DAVIS HWY. 
CRYSTAL SO. FIVE-STE. '100 
ARLINGTON. VA 22202 

.,- ... .-: 09/12/88 
DATE MAILED: 

NOTICE TO FILE MISSING PARTS OF APPLICATION­
FILING DATE GRANTED 

A filing date has been granted to this application. However, the following parts are missing. 

000 

~1I11 missing parts are filed within the period set below, the totel .amount owed by applicant as a 
9' large entity, 0 small entity (verified statement filed), is $. , 

"1. 0 The statutory basic filing fee is: 0 missing. 0 insufficient. Applicant as a 0 large entity, 
o small entity, must submit $ to' complete the basic filing fee and MUST ALSO SUBMIT 
THE SURCHARGE AS INDICATED BELOW. 

2. 0 Additional claim fees of $ . as a 0 large entity, 0 small entity, including any required 
multiple dependent claim fee, are required. Applicant must submit the additional claim 
fees or cancel the additional claims for which fees are due. NO SURCHARGE IS REQUIRED 
FOR THIS ITEM. 

3.~ The oat!) or declaration: 
ttl is missing. 

. TI does not cover items omitted at the time of execution. 
An oath or declaration in compliance' with 37 CFR 1.63, identifying the application by the 
above Serial Number and Filing Date is required. A SURCHARGE MUST ALSO BE 
SUBMITI'ED AS INDICATED BELOW. 

4. 0 The oath or declaration does not identify the application to which it applies. An oath or 
declaration in compliance with 37 CFR 1.63 identifying the application by the above 
Serial Number and Filing Date is required. A SURCHARGE MUST ALSO BE SUBMIT1'ED 
AS INDICATED BE~OW. 

5. 0 The signature .to the oath or declaration. is:.D missing; 0 a reproduction; 0 by a person 
other than the inventor or a person . qualified under 37 CFR 1.42, 1.43, or 1.47. A properly 
signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by 
the above Serial Number and Filing Date is required. A SURCHARGE MUST ALSO BE 
SUBMITTED AS INDICATED BELOW, 

6. 0 The signature of the following joint inventor(s) is missing from the oath or declaration: 
____ -'-__ -:-__ . Applicant(s) should provide, if possible an oath or declaration 
signed by the omitted inventor(s), identifying this application by the above Serial Number 
and Filing Date. A SURCHARGE MUST ALSO BE SUBMITTED AS INDICATED 
BELOW. 

7. 0 The application was filed in a language other than English. Applicant must file a verified 
English translation of the application and a fee of $26.00 under 37 CFR 1.l7(k), unless this 
fee has already been paid NO SURCHARGE UNDER 37 CFR 1.16(e) IS REQUIRED FOR 
THIS ITEM, 

8. 0 A$20.00 processing fee is required forretumed checks. (37 CFR1.21(m)). 

9. 0 Yo.ur filing receipt was mailed in error because check was returned. 
10. 0 Other: 

A Serial Number and Filing Date have been assigned to this application. However, to avoid 
abandonment under 37 CFR 1.53(d), the missing parts . and fees identified above in items 1 and 
3,6 must be timely provided ALONG WITH THE PAYMENT OF A SURCHARGE OF $110.00 
for large 'entities or $55.00 for small entities who .have filed a verified statement claiming such 
status. The surcharge is set forth in 37 CFR .1.16(e). Applicant is given ONE MONTH FROM 
THE DATE OF THiS LETTER, OR TWO' MONTHS FROM THE FILING DATE of this 
application, WHICHEVER IS LATER, within which to file all missing parts and· pay any fees. 
Extensions of time may be obtained by filing a petition accompanied by the extension fee under' 
the provisions of 37 CFR 1.136(a). 

Direct the re'sponse to, and any questions' about, this notice to the undersigned, Attention: 
Application Branch. 

A cOPY9fthis notice MUST be returned with response . 
. :::..... . 

c· ./ . .:\ y; i1J~!, ".-' 'I I 
~or:' . . !Jger, Application Br ch . -.'. '. 
(~03) 57:321?4 . I ._.r 

For Office Use Only 

o IP2 0202 
o 103 0 203 
0.104 9 204 
o 105 0206 
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) 

UNITED STATES Pl\TE;':T ArlO TrJ,DE:·!J."\PJ: OFFICE 

IN RE APPLIC;,TION OF: 

YOSHIHIRO FUJIKAWA ET AL 

SEi'\IAL NUl-IBER: 07/233,752· 

AUGUST 19, 1988 FILED: 

FOR: QUINOLINE TYPE 
MEVALONOLACTONES 

AT'!'!!: HE1,D. APPLIC;"TION 
: DIVISION 

· .. · · 

SUB~!ISSION OF DECLAR.:;'TION IN 
CO:·!PLIANCE lUTE 37 CPR 1. 53 Cd) 

Honorable Commissioner of Patents & Trademark.s 
Washing~on. D.C. 20231 

Sir: 

In accordance with the provisions of 37 eFR 1.53(d), 

Applican ts 'submi t here\~i th a· Rule 63 Dec lara tion. The re­

quired fee was paid at the time of filing of the application. 

The Declar<ltion enclosed here\~ith con'::ains .the following 

informaticn: 
List of Inventors' Names and Addresses 
Title of Invention 
Filing Date 

thereb~' .adequately identifying the above-identified application 

in acco~dance with 37 CFR 1.63. as set forth in 1035 O.G. 3. 

of October 4, 1983. 

In light of the f9regoi'ng, the application is deemed to 

be·complete and in condition for examination, and such favorable .. 
action is earnestly soli~ited. 

Respectfully submitted, 

OBLON, FISHER, SPIVAK, :::lNO '4E:', ,.: 
C>I!l;F. ObIon· . 

Crystill Souare Five -·suite 400 
1755 S. J~fferson Davis Highway 
Arlington, Virginia 22202 
(703) 521-5940 

Attorney of Record 
Registrilt"ion No. 24,618 

Samuel H. Blech 
Registration No: 32,082 
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ratinn, 'nwer ®f J\ttnrne~ anb ,etitinn 
Page 1 of ~ 

WE (I) the undersigned inventor(s), hereby declare(s) that: 

My residence, POSt office address and citizenship are as stated below next to my name, 

We (I) believe that we are (I am) the original, first, and joint (sole) inventor(s) of the subject matter which 
is claimed and for which a patent is sought on rhe invention entitled 

QUINOLINE TYPE MEVALONOLACTONES 

the specification of which 

o is anached herero. 

~ was filed on August 19, 1988 as 

07/233,752 Application Serial No. _-'_-' ___________ _ 

and amended on _______________ _ 

o was filed as PCT international application 

Number 

on 

and was amended under PCT Anicle 19 

on ______________ (if applicable). 

We (I) hereby state that we (I) have reviewed and understand the contents of the above-identified 
specification, including the claims, as amended by any amendment referred to above. 

We (I) acknowledge the duty to disclose information material ro the examination of this application in 
accordance ;"'ith Section 1.56(a) of Title 37 Code-of Federal Regulations . 

. We (I) hereby· claim foreign priority benefits under Section 119 of Title 35 United States Code, of any 
foreign application(s) for patent or invencbr:s cerrificate listed below and have also identified below any 
foreign application for patent or inventors cerrificate having a filing date before that of the application on 
which priority is claimed: 

Priority 
Application No. . Country Day/Month/Year Claimed 

207224/1987 Japan 20/8/87 ~ Yes o No 

15585/1988 Japan 26/1188 13 Yes 0 No 

Not Yet Allotted Japan 3/8/88 !ill Yes 0 No 

0 Yes 0 No 
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PIBe 2 of ~ 
Dcclarldon 

We (I) hereby claim the benefit under Section 120 of Title 35 United States Code, of any United States 
application(s) listed Ilelow and, insofar as the subject matter of each of the claims of this application is not 
disclosed in the prior United States application in the manner provided by the first paragraph of Section 112 
of Title 35 United States Code, We (I) acknowledge the duty to disclose material information as defined in 
Section 1.56(a) of Title 37 Code of Federal Regulations, which occurred between the filing date of the prior 
application and the national or PCT internatiomil filing date of this application: 

Application Serial No. Filing Date 
Status (pending, patented, 

abandoned) 

, 

And we (I) hereby appoint Norman F. ObIon, Regisuation Numb?~[618. Stanley P. Fisher. Registra. 
tion Number 24 344 Marvin J. Spivak. Regisuation Number . C. Irvin McClelland. Registration 
Number 2 1,l24 , Gregoty J. Maier. Regisuatic;m Number . I. Neustadt. Regmign Number 

.24.854 Rpbert C. Miller. Regisuation . Kelly. Regisuation~~. 
James D. Hamilton, Registration H. Kuesters. Registration Number~ 
Robert T. Pous. Regisuatiori Number. . L. Gh6lz. Registration Numbe~2l,-.YincentJ. 
Sunderdick •. Regisua~ion Registration NUII!~~!,~,9,,~lund Steven 
B. Kelber. Registration attorneys. with full powers of substitution ·a~voca. 
tion. to prosecute this all business in the Patent Office connected rheJ;vAth; and 
we (I) hereby req. uest all correspondence regarding this application be se~ ~e f!JNOB~ON • 

. , FISHER.....wnA~. ~cCLEllAND &.MAIER.~40se POSt Office Addre~ Square Flve­?,C, Suite 400/'fMSouth Jefferson Davis Highwar'fl.5tiftgron. Virginia 22202. 

We (I) declare that all statements made herein of our (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 fineor imprisonment, or both, 
under Section 1001 of Title 18 of the United St'ltes Code and that such willful false statements may jeopardize 
the validity of the application or any patent issued thereon. 

, ' ". t.'~ ~ . ~ '~ 
-NYAO~:~~iF~;~~~:~;~E~~~ «~ .. 

S' nature of Inventor .. 

October 3, 1988 

Date 

Residence: Nissan Chemical Industries Ltd. 

Chuo Kenkyusho, 722-1, Tsuboi-cho 

Funabashi-shi, Cl',.iba-ken, japan J.t2l( 
Citizenship: ___ ...:J~AP=AN= _______ _ 

Post Office Address: same as above 
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',~ '. 

NAME OF SECOND JOINT INVENTOR 

Signature of Inventor 

October 3, 1988 

Date 

NAME OFTHIRD JOINT INVENTOR" 

Signature of Inventor 

October 3, 1988 

Date 

Mitsuaki SakashitaO'D 
NAME OF FOURT '!"''!NVENTOR 

Signature oflnventor 

October 3, 1988 

Date 

Page 3 of 3 
Declaration 

Residence: Nissan Chemical Industries Ltd. 

Chuo Kenkyusho, 722-1, Tsuboi-cho 

__ "Funabashi-sh hiba-ken, Japan 

Citizenship: _-=J::AP=AN==-__ -=-_+ ____ _ 
Post Office Address: same as above 

Residence: Nissan Chemical Industries Ltd. 

Chuo Kenkyu"ho, 722-1, Tsuboi-cho 

Citizenship: JAPAN jP~ 
Post Office Address: __ s",a",m",e"-,a",s"-,a",b",o,,-,v,,,,e<-__ 

Residence: Nissan Chemical Industries Ltd. 

Seibutsukagaku Kenkyusho, 1470 
Oaza-shiraoka, Shiraoka-machi 
Minamisaitama-gun. Saitarna-ken. Japan 

__ '. - _.a"""" \. /) ,~ 
Citizenship: JAPAN,.} r "~_ 
Post Office Address: same as above 

Residence: Nissan Chemical Industries Ltd. 

Seibutsukagaku Kenkyusho, 1470 
Oaza-shiraoka, Shiraoka-machi 

--;'f-!i::'+'(J.dA~J:Ia.r.'AL' -,)L&-'4d,il'k,~l-h~/JlLt:.re:J;""'-=--_--""-c.; ,,;"',_. ~::::;i:;i:~;~:~s:~~~p·~;ril:.!l~~!~;~;~~-~~~~i:" ~~~a"'!?J~"~' ~,C ... -1te~· ~J .... a"lp .... a .. D,,-
Signature of Inventor " 

Post Office Address: _-'s"'a;um!!!eL..!a!.!s'-'a!!b!1o"v"'e'--__ 

October 3. 1988 
Date 
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STATES PATENT & TRADEMARK OFFICE 

IN RE APPLICATION: 

YOSHIHIRO FUJIKAWA ET AL : GROUP ART UNIT: 

SERIAL NO: 07/233,752 

FILED: AUGUST 19, 1988 

FOR: QUINOLINE TYPE 

EXAMINER: 

MEVALONOLACTONES 

PRELIMINARY AMENDMENT 

HONORABLE COMMISSIONER OF PATENTS & TRADEMARKS 
WASHINGTON, D.C. 20231 

SIR: 

Preliminary to an action on the merits of the case, 

please amend the above-identified application as follows: 

IN THE SPECIFICATION 
,-

Page 32, line 5, correct II I A.. to read --IC~-. 50 --:?--. Page 34, line 5 , correct III~ read . 0 

Page 81, line 21, correct "0 II to read --~ g--. 

REMARKS 

The Amendment corrects obvious inadvertent errors. 

An action on the merits of the claims is requested. 

Respectfully submitted, 

OBLON, FISHER, SPIVAK, 
McCLELLAND & MAIER, P.C. 

man F. Ob n 

Crystal Square Five - Suite 400 
1755 Jefferson Davis Hwy. 
Arlington, Virginia 22202 
(703) 521-5940 

Attorney of Record 
Registration No: 24,618 

Samuel H. Blech 
Registration No: 32,082 

ds 
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Docket No. 49-111-0 

IN RE APPLICATION OF: 

YOSHIHIRO FU~IKAWA ET AL : GROUP ART UNIT: 

SERIAL NUMBER: NEW APPLICATION : 

FILED: HEREWITH 

FOR: QUINOLINE TYPE 
MEVALONOLACTONES 

EXAMINER: 

REQUE.ST FOR PRIORITY UNDER 35 U. S ; C. 119 
AND THE INT,ERNATIONAL CONVENTION 

HONORABLE COMMISSIONER OF PATENTS AND TRADEMARKS 
WASHINGTON, D.C. 20231 

SIR: 

In the matter of the above-identified application for 

patent, notice is hereby given that Applicants claim as priority 

dates 8/20/87, 1/26/88, 8/3/88 , the filing 

dates of the corresponding applications filed in Japan 

The corresponding convention applications 

bear Serial Numbers 207224, 15585, Not yet allotted respectively. 

Certified copies of the corresponding convention applications 

will be submitted prior to the payment of the Base Issue Fee. 

Crystal Square Five - Suite 400, 
1755 S. Jefferson Davis Highway 
Arlington, Virginia 22202 
(703) 521-5940 
/jmc 

Respectfully submitted, 

OBLO~, FISHER, SPIVAK, 
McCLEL D & MAIER, P.C, 

N r an F. Ob1on 
Registration No. 24,618 
Attorney for Applicants 

Samuel H. Blech 
Registration No: 32,082 
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49-111-0 

IN THE UNITED STATES PATENT & TRADEMARK OFFICE 

IN RE APPLICATION: 

YOSHIHIRO FUJIKAWA ET AL 

SERIAL NO: 07/233,752 

FILED: AUGUST 19, 1988 

FOR: QUINOLINE.TYPE 
MEVALONOLACTONES 

: 

: GROUP ART UNIT: 

EXAMINER: 

PRELIMINARY AMENDMENT 

HONORABLE COMMISSIONER OF PATENTS & TRADEMARKS 
WASHINGTON, D.C. 20231 

SIR: 

Preliminary to an action on the merits of the case, 

please amend the above-identified application as follows. 

IN THE SPECIFICATION 
/ ......... ----­Page 3, lines 5 and 7, after "together" insert 

--optionally--, each instance. 

------­Claim 1, lines 17 

IN ,THE CLAIMS 
..7 

and 19, after "together" insert 

--optionally--, each instance. 

REMARKS 

The specification and Claim 1 have been amended to 

more clearly define the invention. It has now been made 
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clear that the definitions of the radicals refered to in the 

amended sections are alternative optional variants. 

An action on the merits of the claims is solicited. 

Crystal Square Five - Suite 400 
1755 Jefferson Davis Hwy. 
Arlington, Virginia 22202 
(703) 521-5940 
ds 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 

bI n 
At orney of Record 
Registration No: 24,618 

Samuel H. Blech 
Registration No: 32,082 

Sawai Ex 1004 
Page 113 of 490



" DOC K ET NO, _-"4,,,9,--~1,",,1,",,1c::-:..>=0!.-__ 

. 
IN RE APPLICATION OF YOSHIHIRO FUJIKAWA ET AL 

SERIAL NO, 07/233,752 

.FILED AUGUST 19, 1988 

FOR QUINOLINE TYPE MEVALONOLACTONES 

THE COMMISSIONER OF PATENTS AND TRADEMARKS 
WASHINGTON, D.C. 20231 00 

\D 

Sir 
Trans~itted herewith is an amendment in the above'identified application. 

xx No additional fee is required. 

~ :x 
:;0 ~ AJ 
o rr1 
c:: ~ (") 
-0 rr1 

Small entity status of this application under 37 CF R 
statement previously submitted. 

~ -0 < 
1.9 and 1.27 has been establisbed=l!l¥ a~ified 

o ~ 0 

Small entity status of this application under 37 CF R 1.9 and 1.27 is established by a ~ified state· 
ment submitted herewith. 

Additional documents filed herewith: 

NOTICE OF PRIORITY 
PRIORITY DOCUMENTS (3) 

The fee has been calculated as shown below. Other Than a Small 
Entity ICol 1) ICol 21 ICol31 Small Entity 

Claims Highest No. Pre· Present 
Remaining Aftar viollllV Paid 'For ElCtta Rata Addit. Fee OR 

Rate Addit. Fae 

Total • 35 Minus .. = 35 0 . .6 = S .12 = $ .2-
Indep • 1 Minus ... 3 = 0 .17= S x34 = $ 0 

i' First presentation of multiple dep. claim +55= S +110= $ 0 

Total S' OR Total S 0 

'--' A check in the amount of S __________ is attached. 

Charge 5 ________ _ to deposit account no. ________ . A duplicate' copy of 
this sheet is enclosed. 

Please charge any additional fees or credit any overpayment to deposit account no. _~15",·0",0",3",0 __ _ 
A duplicate copy of this sheet is enclosed. ' 

Please charge any additional fees or credit any overpayment of fees required under 37 CF R 1.136 for 
,~ any necessary extension of time to make the filing of the attacl)ed response timely to deposit account 

no. 15·0030 . A duplicate copy of this sheet is enclosed. 

CRYSTAL SQUARE FIVE - SUITE 400 
1755 S. JEFFERSON DAVIS HIGHWAY 
ARLINGTON. VIAGIN'A 
17031521·5940 

OBLON, SPIVAK, McCLELLAND" 
MAJ;ER NEUSTADT, P.C. 

an F. ObIon 
ATTORNEY OF RECORD 
REGISTRATION NO. 24,618 

Sarnue 1 H. Blech 
Registration No: 32,082 

If the antt.,. in Column 2 il leIS than the entry In Column 1 write "0" In Column 3, 
II the "Hl9hest Number Previou.ly geld for" IN THIS SPACE I. lell than 20 write "20" in thl. space. 
If the "Highen Number Praylously paid for" IN THIS SPACE 1.le.i then 3 write "3" In thil Ipace, 
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. 1 ':- . 
llu C K ET NO. _....:4~9~-:..:1~1~1!,.;-:.!0!..--:r'OJ 

IN RE APPLICAtiON OF' YOSHIHIRO I ~ ~'('4 
SERIAL NO. 07/233,752 

.FILED AUGUST 19, 1988. 

FOR QUINOLINE 

THE COMMISSIONER OF PATENTS AND TRADEMARKS 
WASHINGTON, D.C. 20231 

Sir 
Transmitted herewith is an amendment in the above-identified application. 

xx No additional fee is required. 

::0 
1'1 
o 
fT1 

Small entity status of this application under 37 CFR 1.9 and 1.27 has been esta~h~yqerified 
statement previously submitted. Q w fT1 . .. 0 

,-, 

Small entity status of this application under 37 CF R 1.9 and 1.27 is established by ~erified state· 
ment submitted herewith. . . 'P 

XX· Additional documents filed herewith: 

NOTICE OF PRIORITY 
PRIORITY DOCUMENTS (3) 

The fee has been calculated as shown below. 

MAR 221989 

APPLICATION SHANer! 
Other Than a Small 

Entity ICol 11 ICol 21 ICol 31 Small Entity 
Claims Highest No. Pre· Present 

Remaining After viouslv Paid For Exua Rate Addit. Fee 
OR Rate Addit. Fee 

Total . 
35 Minus •• = 35 0 xq = S x12 = S 0 

Indep • 1 Minus 
.,. 

3 = 0 <17= S x34 = S 0 

- First presentalion of multiple dep. claim ~ +55= S +110= $ 0 

Total S OR Total S 0 

A check in the amount of S __________ is attached. 

Charge S, ________ _ to deposit account no. ________ . A duplicate copy of 
this sheet is enclosed. 

Please charge any additional fees or. credit any overpayment to deposit account no, _....J.1"'S."'0"'03"'0"-__ 
A duplicate copy of this sheet is enclosed. 

Please charge any additional fees or credit any overpayment of fees required under 37 CF R 1.136 for 
~ any necessary extension of time to make the filing of the attached response timely to deposit account 

no, 1S·0030 . A duplicate copy of this sheet is.enclosed. . 

CRYSTAl'SQUARE FIVE - SUITE 400 
1755 S. JEFFERSON DAVIS HIGHWAY 
ARLINGTON. VIRGINIA 
17031521·5940 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 

N & 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF: 

YOSHIHIRO FUJIKAWA ET AL 

,SERIAL NUMBER: 07/233,752 GROUP: 

FILED: AUGUST 19, 1988 EXAMINER: 

FOR: QUINOLINE TYPE MEVALONOLACTONES 

REQUEST FOR PRIORITY UNDER 35 USC 119 
AND THE INTERNATIONAL CONVENTION 

Hono~able Commissioner of Patents & Trademarks 
Washington, D.C. 20231 

Sir: 

In the matter, of the above:-identified application for 

patent, notice is hereby given that Applicant claims as priority 

dates August 20, 1987, January 26, 1988 and August 3, 1988 

________________________________ , the filing dates of the correspond-

ing Convention Applications filed in Japan 

The corresponding Convention Applications bear Serial Numbers 

207224, 15585 and 193606 

respectively. 

'certified copies of ,the corresponding Convention Appli-

cations are being submitted herewith. 

Crystal square Five - Suite 400 
1755 S. Jefferson Davis Highway 
Arlington, Virginia 22202 
(703) 521-5940 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND; 
MAIER & NEUSTADT, P.C. 

~~~ Nom ~ Oblon , 
Atto ney of Record " 
Registration No. 24,618 

Samuel H.' Blech 
Registration No: 32,082 
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MISSING PAGE(S) 

FROM THE U.S. PATENT OFFICE 

OFFICIAL FILE WRAPPER 

Patent Imaging Corporation 
Patent Legal and Scientific Information Service 
2700 South Quincy St Ste 260 
Arlington, VA 22206 
(703) 553-0000 
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r0E:LO~! ,.' ~::ISHEF' '~;pr.V0f(' 
Me CLf,.LLAND 8- MA.I.E.F' 
1755 S.:dEFF. DAVIS HWY. 
Cf,YBTAL 8Q. I":rVF.::'"·~m::. 400 
ARI..INGTON. VA 2~!~!()2 

h 
," " 

.. ,' 
UNITED STAT'ES' DEPA'RTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
W~~hln9ton, D,C. 20231 

~IRST NAMED APPLICANT 

EXAMINER 

ART UNIT 

·OA TE MAl LED: 
06/06/fl9 

Th!s is 8 communicalion from the 8)(ominor in cI18'98 of your application. 

C'OMMISSIQNEA OF PATENTS AND TRAO'EMAAKS 

.fo(' Y€ s"tnc:h(l0... ovdy' 

o Responsive to communic.ation filed on ______ _ ~hiS application h~s'been examined! 

A shortened statutory perlo~ for response to this action is set to expire ~I, 3 Z) 
Failure to respond witryin the period for response will cause the application to become abandoned. 

o This action is made final. 

Part I 

L 
3. 

5. 

Part 11 

1. 

2 •. 

3. 

4. 

~ 

6. 

THE FOLLoWING ATTACHMENT(S) .ARE PART OF THIS ACTION:. 

days from the date of this JeUer. 

35 U.S.C. 133' 

0 Notice or References ~ited by Examine" PT0.0892. 2. 0 Notice re Patent Drawing, PTO~94B. 

0 'Notice of Art Cited by Applicant,..PTO .. 1449 4. 0 Notice of informal Patent Application, Form PTO·152 

0 Informatio~ on How to Effect Drawing Changes, PTO .. 1474 6. 0 

SUMMARY OF AC:rl0N 

~Clai~S {- '? /' I are pending in the application. 

Of the above, claims are withdrawn from consideration. 

0 Claims have been cancelled. 

0 Claims are allowed. 

0 Claims are rejected. 

0 Claims are objected to. 

9( Claims 3 --(~ ) are subject to restriction or ejection requirement. 

7. 0 This'application has been riled with informal drawings w~ich are acceptable for examination purposes until such time as allowable subject 
matter is indicated. 

3. 0 Allowable subject matter having been indicated, formal drawings are required in response to this Office action. 

9. 0 The corrected or substitute drawings have been received on _________ • These drawings are 0 acceptable; 

o not acceptable (see explanation). 

10. 0 TheD proposed draw.ing correction ana/or the 0 proposed additional or substitute sheet1s) of drawings, filed on _______ _ 

has (have) been 0 approved by the E'!xamine~. 0 disapproved by the exam'lRer (see explanation). 

11. 0 The proposed drawing correction, filed. , has been 0 approved. 0 disapproved Isee explanation). However, 

the Patent and Trademark Offi,ce no longer makes drawing changes. It is now applicant's responsibility to ensure that the drawings are 

corrected. Corrections MUST be effected in accordance with the ,instructions set forth on the'atta.ched lener "INFORMATION ON HOW TO 

EFFECT DRAWING CHANGES", PTO·1474. 

12. 0 Acknowledgment is made of the claim for priority ~nder 35 U.S.C. 119. The certifie9 copy has 0 been received 0 not been received 

o been filed in parent application, serial no. ~ filed on _________________ _ 

13. 0 Since this application appears to be in condition for allowance except for formal matters, prosecution as to the merits is closed in 

accordance with the practice under Ex parte Quayle, 1935 C.O. 11; 45~ O.G. 213. 

14. 0 Other 

PTO,L.326 tR .... 7 - 82) ElCAMINElR'S ACTtON 
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Serial No. 07/233752 

Art Unit 129 

-2-

Restriction to one of the following inventions is 

required under 35 U.S.C. 121: 

I. Claims l-3l.are, drawn to quinolinoyl 

substituted hepteneoic acids., classified in Class 546, 

subclass 175 and claims 32-35 directed to compositions 

and a medical use thereof classified in 514/. 

II. Claim 1 (part), drawn to silyloxy containing 

quinoline compounds, classified in Class 546. subclass 

14 and claims 32-35 (part of each) directed to 

compositions and a medical use thereof, classified in 

514/184. 

III. Claim 1 (part), drawn to quinoline compounds 

containing a hetero oxygen containing ring fused thereto 

as in t~e definitioft "Rland R2 ". from -OC (R15) 

(R16)-O-", classif~ed in Class 546, subclass 90 and 

claims 32-35 (part of each) directed to compositions and 

a method of USe thereof classified in 514/291. 

IV. Claim 1 (part). drawn to quinoline compounds' 

containing a carbocyclic ring fused there to as in the 

definitions of "Rl and R2 '" form -C;CH-CH;CH-", 

classified in Class 546. subclass 101 and claims .33-35 

directed to compositions of and a method of use thereas 

classified in 514/290. 

The inventions are distinct, each from the other, 

because of the following reasons: 

; 

/ 
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Serial No. 07/233752 

Art Unit 129. 

-3-

Inventions I and each of Inventions II-IV are 

related as subcombinations disclosed as useable together 

in a single combination. The subcombinations are 

distinct from each other if they are Shown to be 

separately useable. In the instant case, invention of 

each of groups I-IV expectedly have has separate utility 

such as reduction of hyperlipidemia hyperlipoproteinemia 

or atherosclerosis as set forth in claim 15. See MPEP 

806.05(d) . 

It is noted the compounds of each of. groups I-IV 

have n·ot been restricted from the three materially 

different methods of. use in claim 35 under the 

provisions of MPEP 806.05(h) since one and only one of 

these three methods will be examined with the inventive 

compounds group elected . 

. Because these inventions are distinct for the 

reasons given above and have acquired a separate status 

in the art as shown by their different classification 

and recognized diverge·nt subject matter restriction for 

examination purposes as indicated is proper. 

A telephone call was made to Mr. Samuel H. Blech, 

applicants attorney,- on May 19, 1989 to request an oral 

election to the above restriction requirement, but did 

not result in an election being made, due to the 

complexity and the fact applicants are· foreign. 
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Serial No, 07/233752 -4-

Art Unit 129 

Applicants are further required to elect a single 

disclosed species from the group elected and (equested 

to submi t a's claim thereto if one is not already 

present. 

Based upon this election of a single species it may 

be required to limit the case to an inventive generic 

concept embraced thereby due to the complexity and 
, 

variety of sUbstituents an the basic structure, 

SPRINGER:cwh 

A/e 703 

557-3920 

06-05-89 

t0~~.~~ 
DAVID B. SP.RINGER 

EXAMINER 
ART UNIT 12~ 
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, . DOCKET NO. __ 4_9_-_1_1_1_-_0 __ _ • 

THE COMMISSIONER OF PATENTS AND TRADEMARKS 
WASHINGTON, D.C. 20231 

Sir: 
Transmitted herewith is an amendment in the above·identified application-GROUP "12:0, 
o No additional fee is required. 

o 

D 

Small entity statu's of this application under 37 CF R 1.9 and 1.27 has been established by a verified 
statement previously submitted. 

Small entity status of this application under 37 CF R 1.9 and 1.27 is established by a verified state· 
ment submitted herewith. 

xXJ Additional documents filed herewith: 

CITED DECISION 

The fee hes been calculated as shown below. 
.(Col 11 (Col 2) (Col 31 Small Entity 

Other Than a Small 
Entity 

Claims HIQhult No. Pre' Present 
Remaining After viously Paid For Extra Rat. Addir. Fee OR Rate Addit. Fee 

Total 
, 

36 Minus •• 35 = 1 .6 = $ .12 = $ 12 

Indep • 1 Minus • •• 3 = ° x18= $ .36 = $ 

° 0 First presentation of multiple dep. claim +60= $ +120= $ ° 
Total $ OR Total $ 12 

J(X) A check in the amount of $ _-=1.=2c.:.-'0'-'0'---____ is attached. 

o 
Charge $, ________ _ to deposit account no. ________ . A duplicate copy of 
this sheet is enclosed. 

Please charge any additional fees for the papers being filed herewith and for which no check is en· 
eJ closed herewith, or credit any overpayment to deposit account no. 15·0030 . A duplicate copy of 

this sheet is enclosed. 

Please charge any additional fees or credit any overpayment of fees required under 37 CFR 1.136 for 
~ any necessary extension of time to make the filing of the attached response timely to deposit account· 

no. 15·0030 . A duplicate copy of this sheet is enclosed. 

FOURTH FLOOR 
1755 JEFFERSON DAVIS HIGHWAY 
ARLINGTON, VIRGINIA 
(703) 521-5940 

OBLON, SPIVAK, McCLEI,.LAND, 
MAlE NEUSTADT, P.C. 

orman F. ObIon 
ATTORNEY OF RECORD 
REGISTRATION NO. 24,618 

Samuel H. Blech 
Registration No: 32,082 

• If the entry in Column 2 Is len then the entry In Column 1 write "0" In Column 3 . 
•• If the "Highest Number Pravlou.lv paid for" IN THIS SPACE 1,Ies, than 20 wrIte "20" In thl.lpllce . 

••• If t.he "Hlghelt Number Provlou.1V paid far" IN THIS SPACE 1.'0 .. t.hllln 3 wrIte "3" 'n thisspeci. 

4,99 
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~ 
::;1::::"o.ITEO STATES PAT'.T • TRADEMARK OFFICE ~ 
IN RE APPLICATION OF: 

YOSHIHIRO FUJIKAWA ET AL 

SERIAL NO: 07/233,752 

. . 
: GROUP ART UNIT: 129 / 

FILED: 

FOR: 

AUGUST 19, 1988 

QUINOLINE TYPE MEVA­
LONOLACTONES 

EXAMINER: 

RESTRICTION RESPONSE 

SPRINGER 

HONORABLE COMMISSIONER OF PATENTS & TRADEMARK~! 1'/1989 
WASHINGTON, D.C. 20231~:;{OUp 120 
SIR: 

Responsive to the restriction requirement of June 6, 

1989. 

ELECTION 

Applicants herewith elect, with traverse, the 

invention as defined by the claims of Group I. 

As a single disclosed species, Applicants herewith 

elect compound 1-31, the compound of Example 4 at page. 

42 to 43 of the specification. 

IN THE CLAIMS 

Please amend the above-identified application by 

adding the following claim: 

--36. The compound according to Claim 1, which is 

(E)-6-[4'-(4"-fluorophenyl)-2'-(1"-methylethyl)-

140 01/13/89 233152 1 103 12.00 CK 
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quinolin-3'-ylethenyl)-4-hydroxy-3,4,5,6-tetrahydro-2H­

pyran-2-one,--

REMARKS 

The Examiner has required restriction between: 

I. Claims 1-31 drawn to quinolinoyl 'substituted 

hepteneoic acids, and a medical use thereof, 

II. Claim 1 (part), dtawn to silyloxy containing 

quinoline compounds, compositions and a medical use 

thereof, 

III. Claim 1 (part) drawn to quinoline compounds 

containing a heterooxy'gen containing ring fused thereto, 

compositions and a method of use thereof, ,and 

IV. Claim 1 (part), drawn to quinoline compounds 

containing a carbocyclic ring fused thereto, 

compositions and a method of use thereof. 

Applicants have elected the compounds of the 

claims of Group .1, compositions and medical use 

thereof, and specifically the compound of newly added 

Claim 36. 

Claims 1-6 and 32-36 read on the elected 

invention. 

The restriction requirement is traversed. 

It is submitted that "unity of invention", as 

.defined in In re Harnisch, 206 crsPQ 300, is present 

herein. 
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~ . 

-3.,. 

All of the claimed compounds are of th'e same 

general stru9ture and possess a community of 

properties. They are all useful for the claimed 

purpose. 

Under such circumstances, it is submitted that 

restriction is improper and its withdrawal is 

requested. 

An action on the merits of all of the claims, 

i.e., Claims 1-36, is requested. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 

orman F. Ob n 
Attorney of Record 
Registration No. 24,618 

Samuel H. Blech 
Registration No. 32,082 

Crystal Square Five' - Fourth Floor 
1755 Jefferson Davis Highway 
Arlington, Virginia 22202 
(703) 521-5940 
65/jmw 
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NORMAN ,., OBL.ON 
MARVIN oJ. SPIVAK 

.C. IRVIN McCLELLAN!) 
GREOORY oJ, MAIER 
lIoRTHUR I. NEUSTADT 
ROBERT C, MILl.ltR 
RICHARD O. KELLY 
JAMES D. HAMILTON 
ECKHARD H. KUtSTERS 
ROSERT T. pove 
DAVID J. KERA 
CHARLES 1... QHOlZ 
VINCENT J. SUHDtRDICK' 
WILLIAM IE. BtAUMONT 
STEVEN B. KELe£R" 
STUART O. DWORK 
ROBERT 1". GNUSE 
JEAN·PAUL LAVAlLEYE, PH. O • 
.JIEI"I"REY H. KAUFMAN 
BRIAN D. ANDERSON' 
M.CHAE'L K.ORAY· • 
HEAL E. FRIIEDMAN 
f'REDIERtCK D. VASTINE, PH. 0,0 
foIIUARAY TILLMAN' 

~~~~~'::~~. SBC~~:~p:'HO.~·O 
CAVID A. NOVAISO 
OANIEL E. WYMAN' 

" 

N, SPIVAK, MCCLELLAND, MAIER 8< NEUSTAD'l; P.C. , 
ATTORN EYS 'AT LAW 

FOURTH FLOOR 

1755 .JEFFERSON CAVIS HIGHWAY 

ARLINGTON, VIRGINIA 22202 U. S. A. 

TELEPHONE (7031 821-8940 

DOCKET NO.: 49-111-0 

STANLEY P. "'SHER 

C::QUN8CL TO THe ,.'RM 

IRVIHO MARCUS 

1911i1-l981 

FJATENT, TRADEMARK AND COFYRIOHT LAW 
AND REL.ATED FEDERAL AND ITe L.ITI(JATION 

TELEX 
24BBBB OPAT UR 

CABLE 
OBLONPAT WASHINQTON, 0, C. 

F'ACSIMILES 
(7031488-2347 
(703) 521-0083 
(7031821-0083 

-lIAR MEJ048ER8HIP OTHER THAN YIROINIA 

-RCOI8TCRItC PATItNT AGENT 

OF' COUNSEl. . 

~~~~~c$~~~~RABLE COMMISSIONER OF PATENTS AND TRADEMARKS 
JOHN H. w"WASHINGTON, DC 20231 

SIR: 

RE: 
~ 

U.S. APPLICATION SERIAL NO.: 07/233,7528, ~;; 
APPLICANT(S): FUJIKAWA ET Al <~: rV 

FlUNG DAT~: AUGUST 19, 1988 ':co.; .:, 
FOR: QUINOLINE lYPE MEVAlONOLACTO~es =',: 

r.:) .r;. 
", 
0' 

Attached hereto for filing are the following papers: 

AMENDMENT AND REQUEST FOR DECLARATION OF INTERFERENCE 

Our check in the amount of $ -0- is enclosed covering any required fees. In 
the event of any variance between the amount enclosed and the Patent Office Charges, 
please charge or credit the difference to our Deposit Account No. 15-0030. A duplicate 
copy of this letter is enclosed. 

Respectfully submitted, 

OBlON, SPIVAK, McCLELLAND, 

~S/O·_C. __ 
Norman F. ObIon 
Registration No.: 24.618 

Steven B. Kelber 
Registration No.: 30,073 
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49-111-0 

IN HE APPLICATION OF: 

YOSHIHIRO FUjIKAWA BT AL 

SERIAL NO.: 07/233,752 

FILED: AUGUST 19, 1988 

FOR: QUINOLINE TYPE HEVA-
LONOLACTONES 

,?-c 

PATEN'l' AND TRADEMARK OFFICE 

· · 
· · 

I 

· • 

GROUP ART WI.T: 129 

EXAMINER: SPRINGER 

AMENDMENT 

HONORABLE COMMISSIONER OF PATENTS AND TRADEMARKS 
WASHINGTON, DC 20231 

SIR: 

(,'0 
\,1:) 

!. ~'l J:.e :.:t] , 
; i..I'-) 

t"T"j C.:l 
<::; N C) --.) - !T'j 
~ ••• ! 

~~ ... ~:: 
1'~) 1'T1 (.J .,':.- CJ 

'" en 

Supplementing Applicants' Restriction Response of July 6, 

1989, entry of the following amendments is respectfully requested. 

IN THE CLAIMS: 

--Claim 1, line 13, please delete "trimethylsilyloxy,", 

line "..-:-
14, please delete "diphenyl-t-butylsilyloxy", 

line 17,~ease delete --- - ,..---' please delete lines 18, 19 and 20 in their entirety 

and insert therefor -- -CH=CH-CH=CH-; --, 

. line 21~se delete "alkyl". 
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// 2 

Claim 2, line 6, please delete? when R6 is", 

please delete line 7 and insert therefor 

--when R4 __ • 

./' 
Claim 35, line 1, please change "reducing" to --treating--, 

please delete line 2~ insert therefor --which 

comprises--. 

Please add the following new Claims 37 and 38. 

--37. A method .for treating hyperlipoproteinemia, which 

comprises administering an effective amount of the compound of the 

formula I as defined in Claim 1. 

38. A method for treating atherosclerosis, which comprises 

administering an effective amount of._:tlle compound of the formula 

I as defined in Claim 1.--

Applicants have amended the claims herein consist-ent with the 

- response to the restriction requirement filed July 6, 1989. 

SpeCifically, the claims are now drawn to Group I identified in the 

restriction requirement of June 6, 1989. 

The subject matter deleted by the above amendments, belonging 
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" 

3 

to the remaining groups identified, will be pursued in divisional 

applications. 

Support for new Claims 37 and 38 may be found at page 26 of 

the specification, lines 5-12, as well as Claim 35 as originally 

presented. 

As the amendments presented serve only to more clearly define, 

the invention, and, conform the claims to outstanding restriction 

requirement, entry is respectfully requested. Upon entry, Claims 

1-38 remain pending in the case. 

Fourth Floor 
1755 South Jefferson Davis Highway 
Arlington, Virginia 22202 
703-521-5940 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 

Norman F. Oblon 
Registration No.: 24,618 

Steven B. Kelber 
Registration No.: 30,073 
Attorneys of Record 
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49-111-0 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF: 

YOSBIHIRO FUJIKAWA ET AL 

SERIAL NO.: 07/~33,752 

: 

· • 

· · 
FILED: AUGUST 19, 1988 : 

FOR: QUINOLINE TYPE HE'/A- : 
LONOLACTONES 

GROUP ART UNIT: 129 

EXAMINER: SPRINGER 
'::; 
:::.) 
c:; 
c::: 
-:1 
>~ 

I'" 
c::> 

REQUEST FOR DECLARATION OF INTERFERENCE. 37 CFR 51.607 

HONORABLE COMMISSIONER OF PATENTS AND TRADEMARKS 
WASHINGTON, DC 20231 

SIR: 

CD 
,0 

=!!: 7.1 ', .. -
:.7) rq 
1'-> n .c:- rr] 
-U ""':': :::.: [T1 
.r;; 0 
", 
en 

Applicants, Fujikawa et aI, hereby request a Declaration of 

Interference, pursuant to Rule 607, between the above-captioned 

patent application and U.S. Patent 4,761,419. 

As the claims of this application and the '419 patent overlap 

to a signi·ficant extent, but are not identical, applicants submit 

the following proposed Counts. 
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2 

COUNT 1 

A compound of the structural formula I' as recited in Claim 1 

of U.S. Patent 4,761,419 or Claim 1 of U.S. Patent Application 

Serial No. 07/233,752. 

COUNT 2 

A method for inhibiting cholesterol biosynthesis and thereby 

treating hyperlipidemia, hyperlipoproteinernia or atherosclerosis, 

comprising administering a cholesterol synthesis inhibiting amount 

of the compound of Count ,1. 

Such phantom Count practice is widely accepted for 

Interference purposes. 

As claims corresponding to proposed Count 1, applicants 

identify Claims 1-14 of U.S. Patent 4,761,419, and Claims 1-31 and 

36 of the, above-captioned application. Claims 1-13 of the, '419 

patent, and Claims 1-34 and 36 of the above-captioned patent 

application are each directed to a compound within the scope of 

proposed Count 1. Claim 14 of the '419 patent is directed to a 

pharmaceutical composition relying on the subcornbination of Claim 

Sawai Ex 1004 
Page 131 of 490



• 
3 

1 for its patentability and limiting feature. Claim 14 is not 

patentably distinct" from the compound of Count 1. 

As claims corresponding to proposed Count 2, applicants 

identify Claim 15 of the '419 patent, and Claims 35, 37 and 38 of 

the above-captioned patent application, each directed to the method 

of Count 2. 

As grounds for the request for Interference, applicants note 

that the compound claim$ of the" '419" patent closely correspond to, 

and quite clearly overlap with applicants' claims. For example, 

when "R' - R6 and R" of" Claim 1 of the above-captioned patent 

application are all hydrogen, Y is CH2CH2 or CH"'CH, and Z of formula 

I is the hydroxy gamma-valero lactone substituent set forth at line 

25 of Claim 1, the compound embraced is identical to the compound 

of Claim 1 of the '419 patent, wherein R, or R2 are phenyl, and the 

remaining R, or ~ as well as R3 - ~ are hydrogen. Thus, a clear 

overlap between the claims of the application and U. S. Patent 

4,761,419 is made out. Moreover, there is absolutely no evidence 

of record that the varying species embraced by both claims are 

patentably distinct from the unsubstituted compound discussed 

above. 

The current application, with claims as broad or broader than 

those presented and on the basis of which an Interference is 

requested, was originally filed August 19, 1988, well within the 

one-year date of issuance of U.S. Patent 4,761,419. Applicants 

claim priority of Japanese Patent Applications 207,224/1987 and 
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15585/1988, filed August 20, 1987 and January 26, 1988, 

respectively. Accordingly, Declaration of the Interference is 

believed appropriate. 

Fourth Floor 
1755 S.outh Jefferson Davis Highway 
Arlington, Virginia' 22202 
703-521-5940 . 

Respectfully submitted, 

.OBLON, SPIVAK, McCLELLAND, 
. MAIER & NEUSTADT, P.C. 

~se;(.~· 
Norman F. ObIon 
Registration No.1 24,6i8 

Steven B. Kelber 
Registration No.: 30,073 
Attorneys of Record 
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L ART UNIT 
:L i;~.9· 

DATE MAILED: 

EXAMINER 

T PAPER NUMBER J ---_._._-_._--
u 

. Thi9 is a Olmmunil:ation fr(lm the oxaminer in charge of yo'~r appliC3.lion. 
COMMIs);IONE~ OF PATENTS '.NDTRADSIMRKS 

. . .' .[ 
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50 0 Inforn)atlon on How to Effect Drawing Changas, PT0-1474. 8. 0 ________________ _ 

Perl II . 8UMMARY OF ACTION 
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Serial No. 07/233,752 -2-

Art Unit 129 

Claims 1-3B are pending. 

Applicants request for an interference is noted but 

was not accompanied by any specific indication as to 

compounds herein claimed rendering compounds claimed in 

u.s. Pa~ 4,761,419 unpatentable and vice ve~sa. The 

only basis for the interference presented is that a 

claim could be drawn which ,would cover subject matter in 

both patents and infact applicants "phantom cou:qts" 

purportedly do so. However, as ther~has been no claimed 

compound actually proposed to render a specific compound 

in the patent in question unpatentable;no action will be 

taken by the examiner to set up an interference, 

;specia11y as none of the claims in the case have been 

examined on the merits, the request for an interference 

is premature. 

One further comment is that it is strange 

indeed that an interference be proposed when no art has 
C. ~ <lr.i I (h )t"'-' s ~ ~ 

been provided under 37 CPR 1.97-9'as is applicants 

" 
declared duty of disclosure under 37 CFR 1.56(a). An 

information disclosure statement is requested. 

The following is a quotation of 35 U.S.C. 103 Which 
forms the basis for all obviousness rejections set forth 
in this Office action: 

A patent may not be obta-ined though the invention 
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Serial No. 07/233.752 

Art Unit 129 

-3-

is not identically disclosed or described as set 
forth in section 102 of this title. if the 
differences between the subject matter sought to be 
patented and the prior art are such that the 
subject matter as a whole would have been obvious 
at the time the invention was made to a person 
having ordinary skill in the art to which said 
subject,matter pertains. Patentability shall not 
be negatived by the manner in which the invention 
was made., ' 

Subject matter developed,by another person. which 
quali fies as 'prior art only under subsection (f) 
and (g) of section 102 of this title. shall not 
preclude patentability under this' section where the 
subject matter and' the claimed invention were. at­
the time the invention was made. owned by the same 
,person or subject to an obligation of assignment to ( 
the same person. -. ~,~, '11. 
~( ... ;W\~ l~ e~e y-~jec:t~ U.vJ4A "l>S1J~C/~l~SqYlpa:je~j.UJ'e. ··Q("f,ca.Jd &J 
Claims l-~ ~re rejected under 35 U.S.C. 103 as ~ 

being unpatentable over Merck ~Gst Canad4aa European 

Patent which teach 'quinoline compounds of the type 

Claimed. ~ patentable distinction thereover is apparent 

absent applicants election of and pre~entation of a 
lh.....,e.b~ 'feqf<A.(V~ ~ }SUS-c. J~l) 

single disclosed species"claim "( if not already 

presented) to which the case will be limited in the 

event no generic claim is found to be allowable. 

The other U.S. Patents are made of record. 

Any inquiry concerning this communication or 

earlier communications from'the examiner should be 

directed to Examiner David Springer whose telephone 
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Serial No. 07/233,752 

Art Unit 129 

nl,lmber is (703) 557-0177. 

-4-

Any inquiry of a general nature, or relating to the' 

status of this application, should be directed to the 

Group receptionist whose telephone number is (703) 

557-3920. 

., 

11/09/89; rbb p~'f;'~ 
DAVID B, SPRINGER 

EXAMINER 
ART UNiT 12:? 
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CHARl.E:S I.. GHOl.Z 
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STI!:VEN a. KEl.BE~ 
STU .... RT O. OWORK 
ROBERT F. GNUSE: 
.JEAN-PAUl. L.AVAl.l.EYE, PH. D. 
.JEFFREY H. KAUF'MAN 
BRIAN O. ANDERSON' 

MICHA~ GRAY· 
NEAl. E. F'RIEOMAN' 
OAVID A. NOIIAIS 

" 
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IRVING MARCUS 

1919-1982 

PATENT, TRADEMARK AND COPYRIGHT LAW 

AND REL.ATEO FE:OERAl. AND.ITC l.ITIGATION 

TEL-EX 

248e905 OPAT UR 

C~BL.E: 

OBL-ONPAT WASHINGTON. D. C • 

~WEDD'\~ic~WJ.E"~STINE, PH. 0.°· 
MURRAY TIl.l.MANO 
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HONORABLE COMMISSIONER OF PATENTS AND 
WASHINGTON, DC 20231 

SlR: 

IN BE APPLICATION OF: 
YOSIDHIRO FUJIKAWA ET AI. 
SERIAL NO.: 071233,752 
FILED: AUGUST 19. 1988 

GROUP ART UNIT: 
EXAMINER: SPRINGER, 

FOR: QUINOLINE TYPE MEVALONOLACTONES 

Attached hereto for filing are the following papers: 

Respouse, copies of two certified tranalatjons of Japanese 
Patent ApplicatiODS, Decision in In re Di!Ion, and Copy of 
U.S. Patent 4,761,419 

129 

Our check in the amount of $ -0· is enclosed covering any required fees. In the event of any 
variance between the amount enclosed and the Patent Office Charges, please charge or credit the 
difference to our Deposit Account No. 15·0080. A duplicate copy of this letter is enclosed. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAlER & NEUSTADT, P.C. 

J"~6~~ 
Norman F., ObIon 
Registration No.: 24,618 

Steven B. Kelber 
Registration No.: 80,073 
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49-111-0 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF: 

YOSHIHIRO FUJIKAWA ET AL 

SERIAL NO.: 07/233,752 

FILED: AUGUST 19, 1988 

FOR: QUINOLINE TYPE MEVA-
LONOLACTONES 

· • 

· · 
· · 
I 

· · 

GROUP ART UNIT: 129 

RESPONSE. 37 CFR §1.115 

HONORABLE COMMISSIONER OF PATENTS AND TRADEMARKS 
WASHINGTON, DC 20231 

SIR: 

C) 
?:J 
0 
c: 
-U ,.... 
N 
0 

...0 
0 
:;JI: :::0 $i'5 .-n , 

I () 
tJl rTl 
-0 -;::: 
:;JI: 8 tJl .. 
N '-

Responsive to the outstanding Office Action in the above­

captioned patent issued November 27, 1989, withdrawal of the 

rejections therein for obviousness, 35 U.S.C. §l03, and grant of 

applicants' request for a declaration of an Interference, 

originally made August 21, 1989, is respectfully requested, in 

light of the comments set forth below, and the certified 

translations submitted herewith. 

All claims pending, Claims 1-38, are directed to 

mevalono1actone derivatives, within the general formula of Claim 

Sawai Ex 1004 
Page 139 of 490



· . 
" 

2 

1, as amended, and particularly and critically characterized by the 

presence of a mevalonic acid chain, designed by substituents Y-Z 

at the 3-position of the quinoline ring of the claimed compounds. 

The presence of this mevalonic acid chain is .essential in 

exhibiting utilities as anti-hyperlipidemic hypolipoproteinemic and 

anti-atherosclerotic utilities, through the inhibition of HMG-CoA 

reductase. 

These claims stand rejected as obvious, 35 U:S.C. §103 over 

European Patent Publication 0 219 307, published April 22, 1987. 

The rejection is respectfully traversed. 

As reflected on page 2 of the application, the subject matter 

of the European Patent Publication is not mevalonic acid 

derivatives or mevalonolactones. Of particular importance is the 

fact that the 2';;'position of the quinoline ring of the compounds of 

the reference are substituted by the structural mOiety 
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which clearly precludes insertion of a mevalonic acid chain at the 

3-position of the quinoline ring. Note, in particular, that R' of 

the reference cannot be a mevalonic acid chain in any event. 

There is absolutely no disclosure in the reference as to the 

insertion of a mevalonic acid at the 3-position of the quinoline 

rin~ of the compound, and on that basis alone, withdrawal of the 

rejection over prior art is respectfully requested. In this 

respect, applicants cite,' the 'recent decision In re Dillon, Docket 

88-1245 of the U.S. Court of Appeals for the Federal Circuit, dated 

December 29, 1989, a copy of which is submitted herewith. As noted 

in Dillon, a first inquiry is whether the compounds claimed are 

structurally obvious over the prior art. In the current situation, 

it is clear there is no structural obviousness, for the reasons 

discussed above with regard to the absence of a mevalonic acid 

chain in the prior art compounds. Moreover, it should be noted 

that in 'the prior art, the aromatic ring is connected to the 

quinoline ring via an ethylene or ethylyne group whereas in the 

claimed invention, it is linked by a single bond. There is no 

motivation in the prior art of record to delete this highly active 

doubly or triply bonded ethyl moiety. Beyond'that inspection, as 

confirmed in Dillon, unless there is some reason, in the prior ,art, 

to suspect the claimed compounds would exhibit the recited HMG-CoA 

reductase inhibitory activity, no obviousness is shown, even if the 
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structures are related. In the current application, it is quite 

clear that the activities are entirely distinct, and one of 

ordi~ary skill in the art is left without direction as to how to 

modify the European Patent Publication compound so as to achieve 

reductase inhibitors. Accordingly, withdrawal of the rejection for 

obviousness is believed appropriate. 

The claims also stand rejected as obvious over U.S. Patent 

4,761,419, Picard et aI, a copy of which is submitted herewith. 

The reference bears an effective date of December 7, 1987. 

Applicants submit herewith copies of certified translations of the 

priority documents involved herein, including Japanese Patent 

Application 207224/1987, filed August 20, 1987, as well as Japanese 

Patent Application 15585/1988, filed January 26, 1988 and Japanese 

Patent Application· 193606/1988, filed on August 3, 1988. It is 

immediately clear that applicants are entitled to the original 

filing date of August 20, 1987, under 35 U.S.C. §119, in view of 

the full disclosure· of the claims presented. See, e . g ., the 

disclosure appearing at pages 3-5 of the specification. Specific 

examples are also included. Synthesis disclosure begins on page 

9, and continues onto page 11. Specif.ic compounds are disclosed 

beginning at page 11, Table 1. Aqcordingly, applicants are 

entitled to an effective date in advance of the available date of 

the Picard et al reference, and withdrawal of the rejection 

thereover is respectfully requested. 
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NEW REOUEST FOR DECLARATION OF INTERFERENCE 

A request for declaration of Interference, 37 CFR §1.607 was 

filed together with the Preliminary Amendment of August 21, 1989." 

Initially, this request was rejected. In the outstanding Office 

Action", the Examiner indicated that the request could not be 

granted because no compound claimed in both patents had been 

presented. Notwi thstanding the lack of requirement for such a 

showing in the rules, applicants submit the following compound to 

be clearly embraced by the claims of U.S. Patent 4,761,419 and the 

claims pending in the above-captioned patent application. 
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Clearly, this is not the only compound embraced by both sets of 

claims, but it is a representative compound wherein all 

substitutents in the claimed invention are hydrogen, save for Y and 

Z, which are presented as indicated, and in the claims of the 

Picard et aI, X is an ethyl moiety, R, is phenyl, and R,-R. are 

hydrogen, and A is as indicated, column 18, line 15 of Picard et 

al. Accordingly, it is respectfully submitted that declaration of 

an Interference is now required. Applicants further note that 

under the current Interference rules, 37 CFR § 1. 601, it is not 

necessary that there be any actual overlap between the claims, but 

rather, a question of obviousness presented. The uti1ity of the 

compounds of Picard et al is identical to that claimed herein, 

inhibition of HMG-CoA reductase, and its applications are identical 

as well. Certainly, at a minimum, the compounds claimed are more 

closely related than the compounds of the European Patent 

publication, over which the claims were rejected. Accordingly, 

given the Examiner's rejection over the claims presented as bbvious 

over Pic'ard et aI, a declaration of Interference is now required, 

and the same is respectfully requested. 

Applicants note the Examiner's requirement for an Information 

Disclosure Statement. None is provided, for the simple reason that 

the Picard et al reference is the only reference of record of which 

applicants are aware, a copy is submitted herewith, and the 

reference is not properly prior art. No further discussion of the 
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same is necessary. 

Should the Examiner have further questions concerning this 

case, or the requested Interference, he is respectfully requested 

to contact undersigned Counsel at 521-5940, to e~pedite proceedings 

in this matter. 

I', . 

All claims pending are direct'ad to u.nobvious subject matter, 

and otherwise in condition for allowance. Accordingly, an 

Interference, as requested, with U.S. Patent 4,761,419, is 

respectfully requested. 

Fourth ,Floor 
1755 South Jefferson 
Arlington, Virginia 
703-521-5940 

Davis Highway 
22202 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
,MAIER & NEUSTADT, P.C. 

~)LfL---
Norman F. Oblon 
Registration No.: 24,618 

Steven B. Kelber 
Registration No.: 30,073 
Attorneys of Record 
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"lifO < leO 
IN THE UNITED STATES PATENT & TRADEMARK OFFICE ,a.*" .... r/ / 

IN RE APPLICATION OF: wo ~ 
GROUP ART UNIT: ~2~ ~ YOSHIHIRO FUJIKAWA ET AL 

0: .c:n ""' 
.." !;..:..! 

SERIAL NO.: 07/07/233,752 

FILED: AUGUST 19, 1988 

FOR: QUINOKINE TYPE MEVA­
LONOLACTONES 

DECLARATION 

El;X~INER: 

"'" N 
CI 

SPRINGER 

~. ..::: 
fTl eeo 

~ 
GID· 

HONORABLE COMMISSIONER OF PATENTS & TRADEMARKS .' c "'OU' \!.Cl 
~:r-' ~··ii,nl.,'~) ""~"\ . 
~·\r ... v :~., " ." . 

WASHINGTON, D.C. 20231 
tM~~ Q , \~90 

SIR: , 

Now comes MIDORIKO MATSUDA who deposes and says: 

That my name is MIDORIKO MATSUDA; 

That. my address is 11-3, Kamiosaki 2-chome, 

Shinagawa-ku, Tokyo, Japan; 

That I know well both the English and Japanese 

languages; 

That the attached English language translation is 

true and correct translation of Japanese P~tent 

Application No. 15585/1988 filed on January 26, 1988 to 

the best of my knowledge' and belief; 
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I hereby declare 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. 

FURTHER DEPONENT SAIT·H NOT. 

6.:t- 171 t 1 rtJ -~-,~-. d-o'r~-ik-o SJr-Ma-t-'-s~-da--
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PATENT OFFICE 
JAPANESE GOVERNMENT 

This is .to certify that the annexed is a true copy of 

the f.ollowing application as filed with this Office. 

Date of Application: 

Application Number: 

Applicant: 

October 7, 1988 

January 26, 1988 

Patent Application No. 15585/1988 

Nissan Chemical Industries Ltd, 

Fumitake yoshida 
Director-General, Patent Office 
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(Internal priority c~aimed under Patent Law 
Article' 42-2";1) 

(Filing Date of the ea'rlier application 
,Augus,t 20, 1987) 
(Applicati'on Number of the earlier application 
207224/1987) 

International Patent 
COiD 

PETITION FOR PATENT APPLICATION 

Classification 
215/00 

, January 26, 1988 

To: Director-General, Patent Office: Kunio Ogawa 

1. Title of the Invention: 

QUINOLINE TYPE MEVALONOLACTONES 

2. Number of Inventi6ris stated in Claims: 

1 

3. Inventor (s): 

Name: 

Address: 

4. Patent Applicant: 

.. ~ 
YoshihirO:-Fujikawa (and four others) 

Nissan Gl:temrcal Industries Ltd. 
Chuo" KeoKx.\1sho, 7;!2-1, Tsuboi-cho, 
Funabashi'-shi, Chi ba-ken 

Name: (398) Nissan Chemical Industries Ltd. 

Representative: Takeo'Nakai 

Address: 7-1, 3-chome, Kanda-Nishiki-cho, 
Chiyoda-ku, Tokyo 101 . 

Please contact: TEL. 0474-65-1111 

,5,. 'List of Attached Docu'ments: 

(1) specification 
(2) Duplicate of Petition ~ , -

1 copy 
1 copy 
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6. Inventors except above-mentioned: 

Name: 

A.ddress: 

Name: 

A.ddress: 

Name: 

A.ddresS: 

Name: 

A.ddress: 

Mikio Suzuki 

Nissan Chemical Industries Ltd. 
Chuo Kenkyusho, 722-1, Tsuboi-cho, 
Funabashi-shi, Chiba-ken 

Hi.rosh i Iwasaki 

same as above 

Mitsuaki'Sakashita 

Nissan Chemical Industries Ltd. 
Seibutsukagaku Kenkyusho, 1470., 
q?za-shiraoka, Shiraoka-machi, 
Minamisaitama-gun, Saitama-ken 

Masaki Kitahara 

same as above 

.. ~ 

'- " 

-"""-
.~. 

- :--.;-
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SPECIFICATION 

1.TITLE OF THE INVENTION: 

QUINOLINE TYPE MEVALONOLACTONES 

2.SCOPE OF THE·CLAIM: 

1. A cqmpound of the formula: 

R' R • 
'.f"." 

Y-z 

R I 

( r ) 

NC-1l5 2/3 m/h 
(1573/1589) 

wherein Rl, R2, R3 , R4 and R6 are independently hydrogen, 

Cl - 4 alkyl, Cl - 3 alkoxy, n-:?,utoxy, i-butoxy, sec-butoxy, 

R7R8N- (wherein R7 .a~d R8 c&~-indep·endently hydrogen ora 
- ;-':'" 

lower alkyl), trifluor·omethyl, fluo·ro, chloro, bromo, 

phenyl, phenoxy 6r benzyloxy; or when located at tl"\e ·ortho 

position to each other, Rl and R2, or R3 and R4 together 

form -CH=CH-CH=CH-; Y is -CH2-, -CH 2CH2-, -CH=CH-, 

-CH2-CH=CH- or -CH=CH-CH2-1 and Z is 

R I I 

I . I • 

_a_CH.-C-CH.~CO.R 
I 
OH , -

or 
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(wh~·rein -C- -C- or -CH-Q is ) ; 
II /"-. I 
0 0 0 OH 

I I 
R " R I • 

RII is hydrogen ·or CI - 3 alkyl; Rl2 is hydrogen, R



" ;;.., ,. 

- 3 -

derivatives or ful.ly synthetic derivatives thereof are 

known to be inhibitors against HMG-CoA reductase which is 

a rate limiting enzyme for cholesterol biosynthesis. (A. 

Endo J. Med.Chem., 28(4) 401 (198S» 

CS-S14 and Mevinolin have been clinically proved to be 

potentially useful anti-hyperlipoproteinemic agents, and 

they are considered to be effective for curing or 

pr~venting diseases of coronary artery sclerosis or 

atherosclerosis. (IXth Int. Symp. Drugs Affect. Lipid 

Metab., 1986, p30, p.3l, p66)· 

However, with respect to fully synthetic derivatives, 

particularly heterocyclic derivatives of inhibitors 

against HMG-CoA reductase, there has been disclosed 
".~ 

limited information. 
"- .. 

The present inventors~ found·that mevalonolactone 

. derivatives having. a c;plinoUne ring·, the corresponding 

dihydroxy carboxylic acids and salts and esters thereof 

have high inhibitory activities against cholesterol 

biosynthesis wherein HMG-CoA reductase acts as a rate 

limiting enzyme. The present invention has been 

accomplished on the basis of this discovery. 

The novel mevalonolactone derivatives of the present 

invention are represented by the following formula I: 

"'!'"" ,4 
R' Y-z ( I ) 
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wherein Rl, R2, R3 , R4 and R6 are independently hydrogen, 

Cl _4 alkyl, Cl - 3 alkoxy, n-butQxy, i-butoxy, sec-butoxy, 

trifluoromethyl, fluoro, chloro, bromo, .phenyl, phenoxy or 

benzyloxy; or when located at the ortho position to each 

other, Rl and R2, or R3 and R4 together form 

-CH=CH-CH=CH-; Y is -CH2-, -Cfl2CH2-, -CH=CH-, -CH2-CH=CH­

or -CH=CH-CH2-; and Z is 

. (wherein Q.is 

R' I 

I 
-Q-GHz-G-GHz-GOzR'z or 

I 

. :-c-
II 
o 

OH 

o 

. .. ......... -.-.. 
"'.i"--;': -:!=,j'.-
-c- or /"-. - ,.-"-

'0 0 
I I 

.R" R'4 

-CH­., . 

OM 

.) ; ./ 

Rll is hydrogen or Cl - 3 alkyl; R12 is' hydr;~~~:" 'R lS 

(wherein RIS is ph~siologically hydrolyzable alkyl) or M 

(wherein M is NH4 , a metal capable of forming a salt which 

is pharmaceutically acceptable, or an amine.H); R13 is 
. 14 

hydrogen or Cl - 3 alkyl, .twQR are the same primary or 

secondary Cl - 6 alkyl; or t~ R14.together" form -(CH2)2-' 

or -(CH2 )3-) and RS is hyd~.gen, Cl - 6 alkyl, C3.-6 

. "'" '_.", . 

k h ~ R; ( 'R7 . l' s k cycloal yl, p enYl,.~ whereln Cl - 3 al yl, Cl - 3 
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alkoxy, fluoro, chloro, bromo or trifluoromethyl), 

( ) (wherein m. is 1, 2 or 3), or !?henyl- CH 2 m-

phenyl-(CH
2

)2CH (CH 3) (wherein n is 1 or 2). 

The compound of the,formula I will be described in 

detail 'wi th' reference 11.0,. the examples 
123 4 ' 6 Cl - 4 alkyl for R , R, R , R , R 

of the substituents. 

and R7 includes, for 

example, methyl, ethyl, n-propyl, i-propyl, n-butyl, 
1 i-butyl, sec-butyl and t-butyl. Cl - 3 alkoxy for R , 

R3 , R4 and ,R6 includes, for example, methoxy, ethoxy, 

n-propoxy and i-propoxy. 

Cl _3 alkyl for Rll includes, for example, methyl, 

ethyl, n-propyl and i-propyl. 

Cl - 3 alkyl for R13 includes, 

ethyl, n-propyl and i-propyl. 

Alkyl for R14 include~~for 

for example, methyl, 

example, methyl, ethyl,. 

n-propyl, i'-propyl, n-butyk';';~nd i-butyl'. 
- -..:-

M is a metal cap.~ble of forming ,a pharmaceutically 

acceptable salt, and it includes, for example, sodium and 

potassium. 

C02M includes, for example, -C02NH4 and -C02H 

(primary to tertiary lower alkylamine such as 

trimethylamine). 

Cl - 6 alkyl for R5 includ,es, for example, methyl, 

ethyl, n-propyl, i-propyl, ~-butyl, i-butyl, sec-butyl, 

t-butyl, n-pentyl and n-hefyl., 

C3- 6 cycloalkyl for R5' 'includes, ,for example, 

cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. 

Phenyl-(CH2 )m- for R5 includes, for example, benzyl, 
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B-phenylethyl and y-phenylpropyl. Phenyl-(CH2)nCH(CH3)­

for R5 i~cludes, for 



.... ::--,: . ."""',:, .:.;';':p", 

;·f-·· .. -- - -----.--------- ... -
.. , 

- 7 

R' R' 

RI eO,RZ! 
) RI ell,on ) A ,8 

R' R' R' R' 
VII VI 

.. ~ 

R' :-.-=-.:.' R' R' 

::r OEt R' eno ) R' 
) C on D 

HI R' RI R' 
V W 

~:. 
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OH 

R. 

H 
) 

R' 

R' 
I - 3. 

0 

- 9 -

J 

.. ~. 

~-­
~. 

. . ~-:--'. 

) 

on 
R' 

R. o 0 

R' 

R' 
1-4 
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R' 

ea, R" 
R' eHa ----~------~) R' 

, . K L 

R' R' R' 

v 
R' R' .. ..:;:;... 

eHa 
) 

L R' -~-
~ _-:--'. 
- ;""':' 

R' R' 

IX ill 
........ 

~. 
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In the above r.action scheme, Rl, R2, R3 , R4 , R5 , R6 

arid R12 are as defined above with respect to the formula 

I, and R21 and R22 independently represent e l - 4 lower 

alkyl ',such as methyl, ethyl, n-propyl, i-propyl or 

n-butyl. 

Step A represents a reduction reaction of the ester to 

a primary alcohol. Such reduction reaction can be 

coriducted by using various metal hydrides, preferably 

diisobutylaluminium hydride, in a solvent such as 

tetrahydrofuran or toluene at' a temperature of from -20 to 

20oe, preferably 'from -10 to 10oe. 

Step B repre~ents an'oxidation reaction of the primary 

,alcohol to an aldehyde, which can be conducted by using 
.. -

var ious oxidl:;::ing agents. ':,preferably" the reaction can be 
-'=": 

conducted by using pyridiRftffi-chlor'ochromate in methylene 
~' . 

. , . .. '. ' •• _..;" . 0 
'chloride at a temperature df from 0 to 25 e, or by using 

oxalyl chloride-triethyl amine-dimethyl sulfoxide (Swern 

oxidation) . 

Step e represents a synthesis pf a hydroxyvinyl ether, 

which can be prepared by reacting a compound V to lithium 

compound which has been preliminarily formed by treating 

cl.s-l-ethoxy-2-(tri-n-butylstannyl)ethylene with butyl 

lithium in tetrahydrofuran~ 

As. the reaction temper~r,e, _,i t is prefer red to employ 
• 

a low temperature at a levit, of from -60 to -7S oe. 

Step 0 represents a synthesis of an enal by acidic 

hydrolysis. As the acid catalyst, it is preferred to 
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employ p-toluene sulfonic acid, hydrochloric acid or 

sulfuric acid, and the reaction may be conducted in a 

solv~nt mixture of water and ~etr~hydrofuran or ethanol at 

a temperature of from 10 to 2SoC. The hydroxyvinyl ether 

in Step C can be used in Step D without purification i.e. 

by simply removing tetra-n-butyl tin formed 

simultaneously. 

The step E represents a double anion condensation 

reaction between the enal (IV) and an acetoacetate. Such 

condensation reaction is preferably conducted ·by using 

$odium hydride ahd n-butyl lithium as the base in 

tetrahydrofuran at -7SoC.· 

Step F represents a.reduction reaction of the carbonyl 

. group, which can qe conudcted·by using a metal hydride, 

preferably sodium borohy?~~e- in ethanol at a temperature 
'. .. o· . --~:. 0 
. of from -10 to 2SC, preferably from -10 to S C. 

Further, the reduction reaction may be conducted by 

using zinc borohydride in dry ethyl ether or dry 

tetrahydrofuran at a·temperature of -100 to 2SoC, 

preferably from -80 to ·-SOoC. 

Step G is a step for hydrolyzing the ester. The 

hydrolysis can be conducted by using an equimolar amount 

of a base, preferably potassium hydroxide or sodium 

hydroxide, in a solvent mi;Kture of water and methanol or _. _ . 
• 

ethanol at a temperature o~.from 10 to 2SoC. The free 

acid hereby obtained may be converted to a salt with a 

suitable base. 
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Step H is a step for forming a mevalonolactone by the 

dehydration reaction of the free hydroxy acid 1-2. The 

dehydration reaction.can be conducted in benzene or 

toluene under reflux· while removing the resulting water or 

by adding a suitable dehydrating agent such as molecular 

sieve. 

Further, the dehydration reaction may be conducted in 

dry methylene chloride by using a lactone-forming agent 

such as carbodiimide, preferably a water soluble 

carbodiimide such as 

N-cyclohexyl~N'-t2'-(methylmorpholinium)ethyllcarbodiimide 

p-toluene sulfonate at a temperature of from 10 to 35 0 C, 

preferably from 20 to 250 C. 

Step J represents a re~tion for hydrogenating the 

double bond connecting thc.;fuevalonolactone moiety and the 
... -:-:-'. 

: quinoline" ring. This" tiyd"rogenation" reaction can be 

conducted by using a catalytic amount of palladium-carbon 

or rhodium-par bon in a solvent such as methanol, ethanol, 

tetrahydrofuran or acetonitrile at a temperature of from 0 
o . 0 

to 50 C, preferably from 10 to 25 C. 

Step K represents·a reaction for the synthesis of an 

a,B-unsaturated carboxylic acid ester, whereby a 

trans-form ex" B-unsaturated -carboxylic acid ester can be 

obtained by a so-called Ho~her-Wittig reaction by using an 
, -' - . • 

alkoxycarbonylmethyl phospn.!:>nate" The reactIon" is 

conducted by using sodium hydride or potassium t-butoxide 

as the base in dry tetrahydrofuran at a temperature of 
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from -30 to DoC, preferably from -20 to -lSoC. 

Step L represents a reduction reaction ,of the 

~,B-unjaturated carboxylic 'acid ester to an allyl alcohol. 

This reduction reaction can be conducted by using various 

metal hydrides, preferably diisobutylaluminiumhydride, in 

a solvent such,as dry tetrahydrofuran or toluene at a 

temperature 'of from -10 to 100C, prefer/lbly from -10 to 

OOc. 

Step M represents an oxidation reaction of the allyl 

alcohol to an enal. This ox,idation reaction can be 

conducted by using various oxidizing agents, particularly 

active manganese dioxide, in a solvent such as 

tetrahydrofuran, ethyl,ether or ethyl acetate at a 

tempera true of from 0 to 'is:O°C, preferably from 15 to 

In addition to 

~-­
.~. - - .. - . . ' , 

the 'coinpO~unds di'sclosed in Examples 

given hereinafter, compounds of the formula 1-2 given in 

Table 1 ca~ be prepared by the process of the present 

invention. In Table I, i- means iso, sec- means secondary 

and c- means cyclo. Likewise, Me means methyl, Et means 

ethyl, Pr means propyl, Bu means butyl, Pent means pentyl, 

Hex means hexyl and Ph 'means phenyl. 

~' 
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Table 1 

OH 

, 

i R% ( I - 2 ) 

R' 

R' R.%. R3 R' R 5 R 6 

6-Me H 4-F H i - Pr H 

6 - aile H ·H H i - Pr H 

6- aMe H 4-F H i - Pr H 

6 - Br H 4-F··:'. H i - Pr H 

6 - Me 8 -Me 4-F ~:-H .. i - Pr H 
~ - ':...... . .. 

....... 7 - aMi) 8 - aMe .{ ....:.F - _c 

H i - Pr H . 

6 - Sr H 2-F H i - Pr H 

6.7 

0; 4-F H . i - Pr H 

H H 4-F H D H 

-

~:. 

I 
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R' R Z . R 3 R • R 5 R 6 

H H 4 - Ph H i - Pr H 

H H 4-PhCH z H i - Pr H 

6 - C .e H 4 - F H c - Pr H 

6 - C .e H H H c - Pr H 

6-DMe 7-0Me 4- F H c - Pr H 

H H 4- F H sec-Bu H 

6 - C .e H 4- F H sec-Bu H 

6-0~H"zPh H 4~ F H i-Pr H 

H f;l 4- F H i-Bu H 

H H 4-"~ H c - Pen t H 
-,...:;; 

6- C .e H 4 .~-- .-
." H c·- Pen t H - -:::--. 

"'" 6-Me"z"N H 
- -.:-

4- F H i-Pr H 

6-i-Pr H 4- F H i-Pr H 

6-Me H 4- F H c - Pr H 

7-Me H 4-F H c - Pr H 

§-DMe H 4- F H c - Pr H 

6-Br H 4- F H c - Pr H 

6-i-Pr H' 4- F···· H c - Pr H 

6- C .e 8- C .e 4- F H c - Pr H 
-, 
C-
,=.. 

Sawai Ex 1004 
Page 166 of 490



... 

- 17 -

RI R Z R 3 R • R 5 R b 

5-F • 6-Br 4 -F H i - Pr 8-Br 

6-011e 7-0Me 4 -F H i -Pr 8-0Me 

6-Me 7-Me 4 - F H i-Pr 8-Me 

6- C .e 7 -C .e 4- F H i-Pr 8 -C .e 
H H 4- F H c-Bu H 

H H 4- F H c-Hex H 

Further, pharmaceutically acceptable salts such as 

sodium salts or esters such as ethyl esters or methyl 
.. s:... 

esters of these compounds can be prepared in the same 
--.:.' 

manner. �~�-�-- . - :,- .' 

• 
. The compounds of the �p�r�e�~�e�n�t� in'vention exhibit high 

inhibitory activities against the cholesterol biosynthesis 

wherein HMG-CoA reductase acts as a rate limiting enzyme, 

as shown by the test results given hereinafter, and·thus 

are capable of suppressing or reducing the amount of 

.cholesterol in blood as. lipoprotein. Thus, the compounds 

cif the present invention �~�r�e� useful �a�~� curing agents 

against hyperlipidemia,hyperlipoproteinemia and 

atherosclerosis. :-. . • 
They may be �f�o�r�m�u�l�a�t�e�d�~�i�n�t�o� various. suitable 

formulations depending upon the manner of the 

administration. The compounds of the present invention 
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may 'be administere,d il) the form of free' acids or in the 

form'of physiologically hydrolyzable and acc~ptable esters 

or lactones, or ,pharmaceutically accepta~le salts. 

The pharmaceutical composition of the present 

invention is preferably administered orally in the form of 

the compound of the present invention per, se or in the 

form of powders, granules, tablets or capsules formulated 

by mixing the compound of the present invention with a 

suitable pharmaceutically acceptable binder such as syrup, 

gum arabic, gelatin, sorbitol, tra~acanth gum, polyvinyl 

pyrrolidone, an eXCipient such as lactose, sugar; corn 

starch, calcium phosphate, sorbitol, glycine or a 

lubricant such as magnesium stearate, talk, polyethylene 

glycol or silica, and a dl;integra'tor such as potato 
--' 

starch. .~--_ "--=r-- . . ~. 
However, the pharmace-ufI"cal composition of the present 

invention is not limited to such oral administration and 

it' is applicable for'parenteral administration. For 

example, it may be ~dministered in the form of e.g. a 

, suppos'i tory formulated by using oily base mater ial such as 

cacao butter, polyethylene glycol, lanolin or fatty acid 

tr iglyceride. 

Further, the compounds-of the present invention may be 

combined with basic anion-,exchange resins which are -' -• 
capable of bihdingbile acfds and yet not being absorbed 

in gastraintestinal tract. 

The daily dose of the compound of the formula I is 

Sawai Ex 1004 
Page 168 of 490



t·':. 

- 19 -

from O.OS to SOO mg, preterably from O.S to 30 ~g for an 

adult. It is administered from once to three times per 

day. Th~ dose may of course be varied depe~ding upon the 

age, the weight or the conditio~ of illness of the 

patient. 

The compounds of the formulas II to VI are novel, and 

they are important intermediates for the preparation of 

the,compounds of the formula I. Accordingly, the present 

invention relates ~lso to the compounds of the formulas II 

to VI and the processes for their production. 

[Examples] 

Now, the pres~nt invention will be described in 

'further detail with reference to Test Examples for the 

"-pharmacological activities~f the compounds of the present 
-....:> 

invention, 

: Examples:' 

their Prepara_~~~-Examples and Formulation 
. .: .~ .. 

However, it should be understood that the , 

present invention is by no means restricted by such 

specific Examples. 

PHARMACOLOGICAL TEST EXAMPLE~ 

Test Ai' InhibitiOn of cholesterol biosynthesis from 

acetate in vitro 

Enzyme solution was p~epared from liver of male Wistar 

rat (weighing from 200 to ~SO g) cannulated to the 

bile-duct and discharged b!le,fQ, over 24 hours. Liver 
, . 

was cut out at mid-dark an!:l:,microsome and 10SOO xg 

supernatant fraction which was precipitable with 40-80% of 

saturation of ammonium sulfate (sup fraction) were 
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prepared from liver homogenate according to the modified 

method' of Knauss et .l.~ Kuroda, M.ret. al., Biochim. 

Biophys. Acta, 489, 119,(1977). By the cci~nulation tci the 

bile-duct ot rats, it has been confirmed that the ability 

for cholesterol biosynthesis is increas~d from a few to 10 

timtes. The measurement of the' ability for cholesterol 

biosynthesis was conducted in accordance with a method of 

Endo, The Metabolism, 16,' 1757 (1979). Namely, microsome 

(0'.1 mg protein) and sup fraction (1.0 mg protein) were 

incubated for 2 hours at 37oC'in 200 ~l of reaction 

mixture containing ATP~ 1 mM, Glutathione~ 6 mM and 0.2 mM 

[2_14C] ~odium aqetate (0.1 ~Ci) with 4 ~l of test 

compound solution in water or dimethyl sulfoxide (DMSO). 

To stop reaction and sapon#y, 1 mi of 15% EtOH-KOH was 

added to the reactions a~~;feated at· 75 0C for 1 hour. 
,.-:----" . 

: Nori.saponi:!:iable 1 i~idswe·re"extract'ed with petroleum ether 

d .. t d 14 d' "t t d an 1ncorpora e C ra 10act1v1 y was co un e . 

Inhibitory activity of compounds was indicated with IC50, 

which is the concentration for inhibiting radioactivity 

incorporated in the nonsaponifiable lipids at the level of 

50%. 

~est B: Inhibition of cholesterol biosynthesis in 

culture cells 

Human liver cancer cel,i's" (!-!.ep G2 cells) at from .-
several to several tei1spas~age were seed to 6 well plates 

and incubated with Dulbecco's. modified Eagle (DME) medium 

containing 10% of fetal bovine serum (FBS) at 37oC, 5% CO2 
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until cells were confluent for about 7 days. Cells were 

exposed to the DME medium containing 5% of lipoprotein 

deficient serum (LpDS) prepared by ultracentrifugation 

method and the incubation was continued. By changing the 

FBS containing medium to the LpDS containing medium, it 

has been confirmed that the ability for cholesterol' 

biosynthesis in vivo increases about 1.4 times. After 24 

hrs. incubation the medium was removed, 1.5 ml of DME 

medium containing 5% LpDS was ,added fresh and 15 J.!l of 

test compound solution dissolved in water or DMSO was 

added. 0.5 J.!Ci of [2_14C]sodium acetate was added at 0 

hr (B-1) or 4 hrs,(B-2) atter addition of compounds. After 

4 hrs further incubation with [2_14C]sodium acetate, 

medium was removed and celrs were washed with phosphate - , 

buffered saline(PBS) chi~l~~at 40 C'three times. Cells 
r·· . .. . . . --.;'. . 

. were scraped with r:,ubber policeman and collected to tubes. 

To the resulting cell pellet, 200 J.!l of 0.5 NKOH was added 

and the cells were digested by heating them overnight. 

Aliquot of the digestion was saponified with 15% EtOH-KOH. 

3B-Hydroxysterol was separated from the resulting 

nonsaponifiable lipids by precipitatiton method with 

digito9in in accordance w~t~ the method of Sperry et al., 

J.Biol Chern., 187, 97 (195~). 

On the other hand, the~moun,t of the protein was 
, . 

measured by using the remafhing of the cell digestion. 

The ability of cholesterol biosynthesis was indicated with 

DPM/mg cell protein. Inhibitory activity of compounds was 
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indicated with leso ' which is the concentration for 

inhibiting radioactivity. incorporated in the digitoni~e at 

the level of 50%, 

with respect to the compounds of the present 

invention, the inhibitory activities against the 

cholesterol biosynthesis in which HMG-CoA reductase acts 

as a rate limiting enzyme, were measured by above Test A 

and B. The results are as shown in Table 2. 

".:=::..... . 

--:, 
' .. ~-­
"'.-:.~ ~ 

.~-. 

- ;-...:' 
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Table 2: .Inhibitory activities by Test A 

Compound 

(Compounds 
of the present 
invention) 

I-51 

I-52 

1"':53 

1-13 

( Reference. 
compounds) 

Mevinolin 

CS-514 
.' ===. 

IC50 (molar concentration) 

1.0 x 10-8 

7.1 x 10-8 

1.9. x 10-7 

1. 25 x 10-7 

1.4 x 10-8 

9.0 x 10-9 

With respect to the fallowing compounds, the relative 
.. ~--

activities are shown based'~~ the activities of CS-514 . . . ~:-r..: 

being evaluated to be ·1. 

Compound 

(Comounds of 
the present 
invention) 

1-16 

1-116 

1-522 

1-120 

1-117 

-

~ 

t-
... 

Relative activities 

1. 75 

2.25 

0-: 76 

3.21 

0.37 
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structures .of reference compounds: 

(1)· Mevinolin 

(2) CS-514 

o 011 
/1, ...... ~ 

o 
IbC~O 

CU. ~ CR. 

NaOzC 
o . HO 

H.C~O J 

CR. ~ II 

110 

---

----L: 
' .. ~----==-w 
. ;'-'. 

• 0:-"'"": 

011 
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Table 3: In.hibi tory acti vi ties by. Test B-1 

Compound 

(Compound 
of the present 
invention) 

I-51 

(Reference 
compound) 

CS-514 

IC50 (molar concentration) 

1 

3.5 x 10-7 

The compounds of' .the p.resent invention exhibited· 

activities superior to the reference compound such as 

CS-514 or Mevinolin in Test A, and exhibited activities 
'-~: 

!superior to CS-514 in Test~·B and C . 

EXAMPLE 1 
. ---.:: 

'-..:..:z:!I;-­
'~-" 

. Ethyi· (E)-3r5-di~ycir~~-[4'-C4"-fluorOPhenYl)-2'-
(l"-methylethyl)-guinolin-3'-yl]-hept-6-enoate (compound 

I-II) (prepared by steps of Example l-a through Example 

EXAMPLE I-a: Ethyl 4-(4'-fluorophenyl)-2-(l'­

methylethyl)-guinolin-3-yl-carboxylate (compound VII-I)· 

The synthesis was conducted in accordance with the 
-. " 

method disclosed in J. 01:"g;- Chern., 2899 (1966). 

6.45 9 (0.03 mol) of 2-amino-4'-fluorobenzophenone, 
~. -. 
• 

5·.53 9 (0.035 mol) of ethyE.isobutyrylacetate and 0.1 ml 

of conc. sulfuric ac~d were dissolved in 30 ml of glacial 

acetic acid, and the mixture was heated at 1000C for about 
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10 hours. After c6nfirming the substantial disappearance 

of 2~amino-4'-fluorobenzophenone by·thin layer 

chromatography, the reaction solution was cooled to room 

temperature, and gradually added into a mixture solution 

of 45 ml of conc. aqueous ammonia and 120 ml of water 

cooled with ice. A separated oily substance. was 

solidified· when left· to stand overnight in a refrigerator. 

·This solid was recrystallized from a small amount of 

. ethanol 'to obtain 6.47 g (55%) of white powder. Melting 

point: 68-70.50 C 

EXAMPLE I-b: 4-(4'-fluorophenyl)-3-hydroxymethyl-2-(l'­

methylethyl)-guinoline (compound VI-I) 

5.4 g (0.016 mol) of ~ompound YII-l was dissolved in 

dry toluene under a nitro~ atmosphere and cooled in ice 
.. ~--

bath to OOC. To this soi\ffi~n, 40 ml of a 16 wt% . . ~ -.:- . 

diisobutylaluminium hydr ide-toluene solution ·was dropwise 

added, and the mixture was stirred at OOC for two hours. 

After confirming the complete disappearance of compound 

VII-l by thin layer chromatography, a saturated ammonium 

chloride solution was added thereto at OOC to terminate 

the reaction. Eihyl ether was added to the reaction 

mixture, and the organic layer was separated. A gelled 

product was dissolved by an· addition of an aqueous sodium 
~ 

hydroxide solution and exthr"cted-· anew with. ethyl ether. 
. -

The ethyl ether extracts were put together, dried over 

anhydrous magnesium sulfate and filtered. The solvent was 

distilled off. The residual oil underwent crystallization 
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when left to stand. It was recrystallized from ethyl 

acetate-n-hexane to. obtain 3.3 g of white crystals. 

Yield: 70%. Melting p'oint:136-137oC. 

EXAMPLE l-c: 4-(4'-fluorophenyl)-2-(l'-methylethyl)­

guinolin-3-yl-carboxyaldehyde (compound V-I) 

2.0 g (9.3.mmol) of pyridinium chlorochromat~ and 0.4 

g of anhydrous sodium acetate was suspended in 10 mI. of 

dry dichloromethane. To this suspension, a solution 

obtained by'd~ssolving 1 g (3.4 mmol) of compound VI-l in 

10 ml of dry dichloromethanej was immediately added at 

room temeratur~.· The mixture was stirred for one hour. 

Then, 100 ml of ethyl ether was added thereto, and the 

mixture was thoroughly mixed. The reaction mixture was 
.~. 

filtered under suction thrQUgh a silica gel layer. The 

filtrate was dried unde<,.e.rl·Cieed pressu·re. The residue 

:was dissolved in the is'oprcip~l ether, and insoluble 

substances were filtered ·off. The filtrate was again 

dried under reduced pressure, and the residue was 

recrystallized from'diisopropyl ether to obtain 0.7 g 

(Yield: 70%) of slightly yellow prism crystals. Melting 

point: 124-1260 C. 

"'NI1R (in CDCl:)) ~ppm: ,", 

1.1 (t, J=7Hz, 3H),:j..37-<d, J=7Hz, 6H) , 
3. 7 (m, 1 H) 3. 7 (f;' J = 7 Hz, 2 H) 

4.75(t, J=7Hz, 1H) 5.7{m,1H) 5.95(m,·1H) 

7.05-8.2 (m, 8H) 
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EXAMPLE I-d:" 3- (3' ':'eth"oxy-l' -hydroxy-2' -propenyl) -4- (4'­

~1~orophe~yl)-2-(l'-methylethyl)~guinoline (compound IV~l) 

1.13 9 (3.13 minol) of cis-l-ethoxy-2-'(tri-n-

"but ylstannyl) ethylene was dissolved in 8 ml of dry 

tetrahydrofuran, and the solution was cooled to -78oC in a 

nitrogen stream. To this" solution, 2 ml (3.2 mmol) of a 

15 wt% n-butyllithium-n-hexane solution was dropwise 

added. The mixture was stirred for 45 minutes. Then, a 

solution prepared by dissolving 0.76 9 (2.6 mmol) of 

compound v-l in 10 ml of dry tetrahydrofuran was dropwise 

added thereto. The reaction mixture was stirred at -78oC 

for two hours. "Then, 2 ml of a saturated ammonium 

chloride solution was add~~thereto to terminate the 

"reaction. The organic" laye-:-r, was extracted with diethyl 
~~--

ether, and the diethyl eth¥~extract was washed with a 
• . - 0:-'"": 

saturated sodium c"hI6r"ide aqueous solution and dried over 

anhydrous magnesium sulfate. The solvent was distilled 

off under reduced pressure. The residue was separated 

wi.th n-hexane and acetonitrile. The solvent was distilled 

off under "reduced pressure from the acetonitrile layer, 

and an oily sUbstance" thereby obtained was purified by 

silica gel column chromatography (eluent: 2.5% 

methatiol-chloroform) tb obtain 0.91 9 of the desi~ed 

compound in a purified oilt-io"rm:" 
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EXAMPLE l-e:' (E) -3- [4' - (4' '-fluorophenyl) -2' - (1' ,­

methylethyl)-guinolin-3'-yl)propenaldehyde (compound 

III-I) 

0.91 g of compound IV-I was dissolved in 20 ml of 

tetrahydrofuran, and 5 ml of water and 100 mg of 

p-toluenesulfonic acid were added thereto. The mixture 

was stirred a,t room temperature for 24 hours. The 

reaction solution was extracted with diethyl ether a few 

times. The extracts were washed with a saturated sodium 

chloride aqueous solution and dried over anhydrous 

magnesium sulfate. Then, the solvent was distilled off 

under reduced. pressure ~ 'The residue was pur if ied by 

silica gel column chromatography (eluent: chloroform) to 

obtain the de'sired produdt ;s white prism crystals. 0.4 9 
, . 

---0 0 
(50%). Melting point: 1~7d.l·2a c. 

'EXAMPLE r':f: Ethyl (E)-7-r4~(4' '-fluorophenyl)-2'-(l' '-
" 

methylethyl)-guinolin-3'-yl)-S-hydroxy-3-oxohepto-6-

enoate (compound II-I) 

50 mg of 60% sodium hydride was wash~d with dry 

petroleum ether and dried under a nitrogen stream, and 

then suspended in 5 ml of dry tetrahydrofuran. The 

s'uspension was cooled to -lSoC in a nitrogen atmosphere. 

Then, 120 mg (0.92 mmol) or ethyl acetoacetate was 

dropwise 

minutes. 

added thereto, and' the mixture was stirred for 15 :.-... _. . ' 

,Then 1 0.6 ml (0 .. ~2 mmol) of a 15 wt% 

n-butyllithium-n-hexane solution was dropwise added 

ther~to, and the mixture was stirred for 30 minutes. 

\ 
" 
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Then, a solution prepared by dissolving 160 mg (0~5 mmol) , 

of compound III-l in dry tetrahydrofuran, was dropwise 

added thereto, and the mixture was stirred for one hour. 

To the reaction mixture, 1 ml of a saturated ammonium 

chloride aqueous solution was added at -15 0 C. Then, the 

mi~ture was, extracted three times with diethyl ether. The 

diethyl ether solution was washed with a saturated sodium 

chloride aqueous solution and dried over anhydrous 

magnesium sulfate. The 'solution ,was evaporated to dryness 

under reduced pressure. , The residue was recrystallized 

from diisopropyl'~~her ~o obtain 130 mg (yield: 59%) of 

white crystals. ~elting point: 99-1010 C. 

EXAMPLE l-g: Ethyl (E)-3,5-dihydroxy-7-[4'-(4' '-
.~ .. 

f luorophenyl) -2' - (l' '-meth'flethyl) :"guinolin-3' -yll-hept-

6-enoate (compound I'-ll):: ":,':--
. . . . . ':-.-.:. .' 

110 mg (0.245 mmol) of 'compound II-l was dissolved in 
" 

5 ml of ethanol in a nitrogen atmosphere, and the solution 

was cooled to oOC. Then, 10 mg (0.263 mmol) of sodium 

borohydride was added, and the mixture was stirred for one 

hour. Then, 1 ml of a 10% hydrochloric acid aqueous 

solution was added thereto, and the mixture was extracted 

three times with ethyl eth:~. The ethyl ether solution 

was washed with a saturate& sodium chloride aqueous 

solution and dried'over an~drou§ magnesium, sulfate . 
• ; 

Then, the solution was evaPorated to dryness under reduced 

pressure. The residual oil was purified by silica gel 

column chromatography (.luent: 5% methanol-chloroform) to 
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obtain the desired product as a pure colorless oily 

substance. 70 mg (Yield: 64%) 

NI1R (inCDC1
3

) 6ppm:·· 
_. 

1. 30 ( t, J=8nz, 3n) 1. 39 (d, J=8Hz, 6n) 

1.4 -1. 8 ~m, 2 H) 2.42 (d, J=7nz, 2H) 

3.0 -3.8 (m, 2H) 3.50 (m, 1n) 3.9- 4.6 

(m, 2H) 4.20 (q, J=SHz, 2H) 5.35 (m, 1 H) 

6.59 (m, 1 H) 7.10-S.18 (m, SH) 

EXAMPLE 2 

Sodium salt ~f (E)-3/5-dihydroxy-7-[4'-(4' ,- . 

fluorophenyl)-2'-(l'·'~methylethyl)-guinolin-3'-yll-hept­

G-enoic acid (compound I-51) 
• 0<-

60 mg (0.133 mmol) of cJ;lmpound 1-11 was dissolved in 3 

ml of ethanol. Then, O. 26..:,Dirr--of a 0.·5 N sodium hydroxide 
. :; .. 
·aqueous sc;lution was dr6pwis~ added· thereto. The mixture 

was stirr.ed .at room temperature for further one hour / and 

ethanol was distilled off under reduced pressure. Then, 5 

ml of wate~ was added thereto, and the mixture was 

extracted with ethyl ether. The aqueous layer was 

freez~-dried to obtain 40 mg (67%) .of hygroscopic white 

powder. Melting point: 207-2090 C (decomposed). 

EXAMPLE 3 

(E)-3,5-dihydroxy-7-[4~(4' '-fluorophenyl)-2'-(l' '­
r­

methylethyl)-guinolin-3'-y~~hept-6-enoic acid (compound 

1-21) 

110 mg (0.244mmol) of compound I-II was dissolved in 
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10 ml of ethanol. ,Then, 0.79 ml of a 0.5 N sodium 

hydroxide aqueous solution was dropwise added thereto. 

The mixture was stIrred at room temperature for further 

one hour, and ethanoi was distilled off under reduced 

'pressure. Then, 10 ml of, water was added thereto, and the 

mixture "was extrat;:ted wi th ethyl ether. The aqueous layer 

was weakly acidH ied (pH 4) with a dilute hyd'rochloric 

aqueous solution and extracted three times with ethyl 

ether .. The ethyl ether layers were put together and dried 

over anhydrous magnesium sulfate. Then, the solvent was 

distilled off ~nd~r r'duced~ressure to obtain 90· mg of 

slightly yellow.oily substance. 

tJ ppm 
. a,.. 

1.36 (d, J=7Hz,6H),:: 2.4 (m, 2H) 3.5(m,lH 
-~ ... ~--

) 3.45 (m, IH) 3'.g; .:....4.6 (m, 2H) 5.40 (d . -=- . 

d, J,=19Hz,'J z=8Hz, 'IH) 6.55 (d, J=19Hz,IH 

) 7.0 -8.3 (m, 8H) 

EXAMPLE 4 

(E)-6-[4'-(4' '-fluorophenyl)-2'-(1' '-methylethyl)­

guinolin-3'-ylethenyll~4~hydroxy-3,4,5,6-tetrahydro-

2H-pyran-2-one (compound 1-31) 

90 mg of compound 1-21 ~as dissolved 'in 10 ml of dry 

toluene, and the solution ~ retluxed under heating for 3 , 
hours by means of a Dean. S~rk apparatus .. 

Toluene was distilled off under reduced pressure, and 

the residual solid was recrystallized from'diisopropyl 
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ether to obtain 40 ~g of colorless ~rism crystals. 

Melting point: 182-184oC. 

,By silica gel thin chromatography, the product gave 

two absorption spots close to each other attributable to 

the diastereomers. (Developing solvent: 3% 

methanol-chloroform) 

These diasteromers were separated and isolated by 

'silica gel thin iayer chromatography. [Developing solvent: 

t-BuOMe/hexarye/acetone=7/2/1 (v/v), Rf=0.6 and 0.7 

(obtained weight ratio: 1/7)] 

In the same manner as in Example I-a, compounds VII-2 

to VII-23 were prep'ared. The physical properties of these 

compounds are shown in Tab~·4. 

R3 , R4, R5 and R21 correspdnd to 
,.~-­

. . ...:: . 
compound VII.) " .' .' --: 

r-
1 . 
. .. , 

1 2 (Xn the Table, R , R , 

the sUbstitients of 
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Table 4 (Compounds in this Table are compounds of the 
. . 6 is hydrogen.) formula VII wherein R 

COlllP~undR I RZ R' . R4 
m. p.' 

RS R Z I . ( ·C ) 

vn -2 H H 4-F II CR. CzlIs 121-
122 

Vn -3 R H H H CR. CzHs 102-
102.5 

YJl- 4 H H H H i-Pr C zH s 85-
85.5 

vn -5 6 -C .e H H H CH. CzHs 100.5-
101.5 

vn -6 6 -C .e H H· H· i-Pr C·. H s 105.5-
106.5 

vn -7 H H 2-F H i-Pr C.I1s 101. 0-
102.0 

'vn-8 7 -I'Ie. H H H i - P r CzH. oil 

vn- 9 H H 4- C .e H i-Pr CzHs 134.0-
136.5 

vn-10 H H 4 -0 M.e ,. H i-Pr CzH. 88.0-

4-·M~. 
89.0 

VII -11 H H H i-Pr C.H, 108.5-
~ 

109.5 
vn -12 6 -C .e H 2.~~-:- H ·i-PI' C z 11 s 101. 0 

. --:--. -103.0 ... _ . ..,.. - -....: 

vn -13 H H 4-CF. H i - Pr CzH, 117.5-
119.0 

vn -14 H H 3-ile 4-F i - P r CzH, oil 

vn -15 H H . 3-lIe 5-Me i-Pr' CzHs oil 

vn -16 6-0Me 7-0i1e 4-F H i - P r C.Hs 96.0-
98.0 

vn -17 H H 4-F H CzH s CH. 139.0 
139.5 

vn -18 H H 4-F H n-Pr CzH s oil 

vn -19 6- C .e H 4 - f<,. H i - Pr C.Hs 94.5-
95.5 

vn - 20 H H 4- r' H C.- Pr CII. 113.5-
:- 116.5 

V][ -21 H H 4- OrBt. H i - P r CzlIs oil 

vn -22 6 -C .e 8 -C .e 4-fo H i - P r C z II s 96.0-
98.0 

·vn-23 6 -C .e H H . II Ph CzHs 118.8 
-119.5 
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VlI-B 

,H-NMR (in CDCia) . 6 ppm : 

0.92 (t,3H,J=7Hz), 1.41 (d,6H,J=6Hz) 

2.47 (s,3H)., 3.27 (Heptaplet,lH,J=6Hz) 

3.96 (q,2H,J=7Hz), 7.0 -7.8(m, 811) 

VlI -14 

H - N 11 R (in CD Ci )' 6 ppm : 
3 

1.01 (t,3H,J=7Hz), 1.42 (d,6H,J=6Hz) 

2.38 (s, 3H, J=3Hz), 3.25(Heptaplet,lH,J=6Hz) 

4.04 (q,'2H,J=7Hz), 6.9-8.Um,7Hz) 

VlI - 15 

H-NMR (in CDCia). ~6 ppm.: 

0.97 (t,3H,J~~), 1.43 (d,6H,J=6Hz) 
.. ~--

2.29 (s, 6")., ·· .. ti5 (Heptaplet, lH .J=6Hz) 

4.00 (q,2H.J=7Hz). 6.8-8.0(m.7H) 

,.' 
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VII - 18 

H-NI1R (in CDCR.3) tt ppm : 

0.S8(t.3H;J=7Hz), 1.02 (t.3H.J=7Hz) 

1. 6-2. 3(m. 2H), 2.8-3.1 (m. 2H) 

4.03 (q.·2H.J=7Hz). 6.S-B.1(m.SH) 

VlI-21 

H-NMR (in CDCR.3) 5 ppm 

1.03 (t,3H.J';7Hz), 1.41 (d.6H.J=6Hz) 

3.2f(Heptaplet,1H,J~6Hz) • 4.05(q.2H,J=7Hz). 

6.8-8.1(m.13H) . ."... 

In the same manner a~·'.~:-Example 'l-b, compounds VI-2 

'to'VI-23 'were prepared. ({n~Table 5, Rl, R2 ., R3 , R4 and 

R5 correspond to the substituents in compound VI.) 

. - . 

. ..... ~. 
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Tale 5 (Compounds in this Table are compound,s of the 

formula VI wherein R6 is hydrogen. ) 

. m. p . 

Compound R I RZ R' R4 RS C'C ) 

VI- 2 H H p-r II CII, 

VI-3 H H H H CH. 149-151 

VI-4 H H H H i-Pr 130-
130.5 

VI- 5 6 -C .e H H H CH. 139-141 

VI- 6 6 -C .e H H H i - P r 168-169 

VI-7 H H 2-F ·H i - P r 140.5-
- 142.0 

VI- 8 ' 7- Me ' H H H i- Pr 155.0-' 
157.0 

VI- 9 H H 4,- C .e H i-Pr 192.0-
195.0 

VI-10 H H 4-0Me H i-Pr 186.0-
.~. 188.5 

VI-ll H H 4~Me H i-Pr 161. 0-
-'...;,: 164.0 

VI-12 6 -C .e H -;~$t-"! H . 'i - Pr 122.0 
-

:;'. 124.0 --, VI-13 H H 4-CF3 H i-Pr 183.0-
186.0 

VI-14 H H 3-Me 4-F i-Pr 161.0-
162.5 

VI-15 H H 3-11e 5-Me i-Pr 137.0-
138.0 

VI-16 6-118 7-0Me 4-F H i-Pr 164.0-
165.0 

VI- ,17 H H 4-F H CzHs 141. 5-
143.5 

VI-18 H H 4.-F H n-Pr 146.5-
- 148.5 

VI-19 6 - C .e II "~F H i - P r 171.-0-
172.0 

~ .-, .-
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VI - 20 H H 4-F H c-Pr 120-126 

VI -21 H H 4-0Ph H i-Pr 153.0-
154.0 

VI -22 6 -C .e 8- C .e 4-F H i-Pr 98.5-103 

VI - 23 6 -C .e H iI H Ph 171. 5-
172.5 

In the same manner as in Example l-c, compounds V-2 to 

V-23 were ·prepared. (In T·able 6, Rl , R2 , R3 , R4 and R5 

correspond to the substituents of compound of V. ) 

Table 6 (Compounds in this Table are compounds of the 

formula V wherein R6 is hydrogen. ) 

.-::-:';' .. 
· '"'--- m. p; 

Compound R' RZ -.it:" R 4 RS ( ·c ) 
· . 
. - . 

V -~. H H 'P:::F · -- H CII, 125-128 

V -3, H H H H CH, 143-146 

V -4 H H II H i.- P r 92-93 

V -5 6 -C .e H H II CII, 220-222 
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V'· G G-eR. H H H i-Pr 140-140.5 

V -7 H H 2-F H i-Pr 121. 5-
124.0 

V -8 7-Me H H H i - P r 105.1-
109.2 

V -9 . H. H 4~ C .e H i-Pr 147.0-
147.8 

V -10 H H 4-011e H i-Pr 135.6-
136.B 

V-U H H 4-Me H i-Pr 119.4-
120.4 

V -12 6 -C .e H 2 -C .e H i-Pr . 105.8-

V -13 H .Ii 4-CF3 
106.9 

H i-Pr 163.7-
164.2 

V -14 H H 3-Me 4-F i - Pr 161.1-
108."1 

V-IS H H 3-Me 5-Me i - Pr 120.8-
122.3 

V -16 6-0Me 7-0Me 4-F H i - Pr 164.4-
.' "', ~ 165.2 

V -17 . H H 'r F H' CzHs 143.1-
- 144.2 

V -18 H II .::A;;--E. II ... n~ Pr 150.2-
: -..:: .- 155.3 

V -19 6 -C .e H . '¢-iF H i - Pr 164.5-
165.3 

V -20 H '.8 4-F H c-Pr 150. 1-
151. 6 

V -21 H H . 4-0Ph H i - P r 106.9-
107.7 

V -22 6 -C .e 8 -c .e 4-F H i-Pr 135.0-
135.7 

V -23 6 -C .e H H H Ph '174.8-
175.3 

,I 
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In the sa'me manner as in Example l-d, compounds IV-2 

to IV-6 were prepared. (In T,able 7, I 2 R3 R4 and R "R , , 

R5 correspond to the substituents of compound IV. ) 

Table 7 (Compounds in this Table are compounds of the 
formula IV wherein R6 is hydrogen.) 

Compound R I RZ R3 R4 RS m. p. ("c) 

N- 2 H "H 4-F H CH 3 177-179 

N- 3 H H H H CH 3 

N- 4 II H H H i-Pr 

N- 5 6 ~ C .e H H H C1I 3 

N- 6 6 - C .e H H H i - Pr -

.~; 

.. -
-~ .. ~--
'--z-" 

~'. 
, --" 
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In the same manner as in Example l-e, compounds 1II-2 

to 1II-23 were prepared. 
_ 1 234 (In Table 6, R , R • R ,R and 

RS correspond -to the substi tuents of compound III.) 

Table 8 (Compounds in this Table are compounds of the 

formula III wherein R6 is bydrogen.) 

m. p. 
Compo\lnd R I RZ R3 R4 RS ( ·c ) 

m -2 H- H 4-F H CH3 - 194-196 

m -3 H H H H CH3 170-
171. 5 

m.- 4 H _ H H H i-Pr 107-
108.'5 

m -5 6- C .e H H H CH 3 192-194 

m -6 6 - C .e H H H i - Pr 125.5 

m -7 '2? 
-127 

H H H i·Pr 80.1 

m -8 _:.'bti~-
- 80.2 

7·Me H H i~Pr 121. 1-
:;-- 122.3 -nr -g' H H 4:(; .e II i - Pr 148.0-

_ 149.1 
m -10 H H 4·0Me H i-Pr 137.4-

140. 1 
m -11 H H 4- Me II i-Pr 111.6-

113.1 
m -12 6 - C .e H 2 -C .e H i-Pr 83.8 

-84.5 
m -13 H H '4-Cfl3 II i-Pr 126.2-

128.8 

--
~ -
~ 

r-
i., 
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III -14 H H 3-l1e 4-11 i - P r· 124.B-
126.4 

III-15 II II 3-Me 5-Me i-Pr 117.6-
120.3 

III-IS 6-011e 7-011e 4-F H i-Pr 14i.B-
150.9 

III-17 H H 4·- F II C.H. 124.3-
12B.5 

III- 1 B H II 4-F H n-Pr 117.B-
121. 5 

III-19 S-CR,·H· 4-F H i-Pr 135.2-
135.9 

III-20 H H 4-F H c-Pr 141. 3-
144.1 

III -21 H H· 4 - 0 Ph . 
• 

H . i-Pr oil 

III·~ 22 . S - C R, B- C R, 4-F H i-Pr 117 -
122 

III-23 .. S-CR. H H H Ph 142.8-
...... H4~3 

III 2 2 

H - NI1R (in CDci i-. . 3, 
0 ppm : 

1. 40 (d. 6H'.J=}ifl-Z.). 3.44 (Heptaplet.1H,J=7Hz) 
:-', 

5. 93 (d d • lH; J-;-a Hz. J = 16 Hz) • 6.B-B.1Cm.14H) . 

9.34(d.1H.J=BHz) 

r 
i.· 
.'. ' 
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. In the ,same manner as in Example I-f, db~pounds II-2 

to II- 23 were prepared. (In Table 9, Rl, R'2" R3 , R4 and 

RS correspond to the substituents of compound II.) 

Table 9 , (Compounds in this Table are compounds of the 
formula'of II wherein R6 is hydrogen.) 

m. p. 
'Compouri:d R I RZ R' R4 RS R I Z ('e ) 

II - 2 H H p-p H CH. CzlIs oil' . 

IT - 3 H H H H CH. CzHs 105 
-106 

IT· - 4 H H H· H i-Pr CzHs 88.5 
-90.5 

II -5 6 -C .e H H H CH. CzHs 77-82 

n -6 6 -C .e H H 11 i- P r CzHs 96-98 

IT -7 H H 2-FE.. H i- Pr CzHs oil 
~ 

II -8 7-l1e H H -","".H i - Pr .C.H s 68.5-.. ~-
74.0 . .~ . 

IT -g .. H H -4-C·.e'~~ H i - P r CzHs' 91.0 
-94.0 

II -10 H H 4-011e H i- P r CzHs 78,0 
-78.5 

II -11 H H 4-011e II i- P r C.Hs 75.0 

C.H~ 
-7B.O 

II - 12 6 - c.e H 2 -C .e H i-Pr oil 

n -13 H H 4-CF. H i . P r C.Hs 78.0 
-83.0 

IT -14 H H 3-~e 47F i -.Pr CzHs 66.0 
-71. 0 

IT -IS H H 3-Me 5-Me i-Pr CzH s oil 
-

.= -
~ 

'--
t _. 
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H -IS S-OMe 7-0M8 4-11 II i-Pr Czlls 83.0 

H -17 H H 4-F H 
-90.0 

CzHs CzHs .. 94.0 
-97.0 

II -1 S H 1I 4-F II n-Pr Czll s oil 

H -19 S - C .e II 4-11 II i~Pr C.lis 111. O-~ ~, 
113.5 . 

H - 20 II 1/ 4-F II c"Pr C.lIs 91. 0 
-93.0 

II - 21 H H 4.- 0 P h II i-Pr C.lIs 121. 0-
125.0 

II - 22 S - C .e 8 - C .e 4-F II i-Pr C.lIs .. oil 

H-23·S-C.e II II II Ph C. II·! oil 

II - 7 

lI-tIMR(in CDC13) 5 ppm: 
.~. 

1.21 (t,3I1,J='Ellz), L32(d,SII,J=SlIz) 

2.2'~2.4(m,2·i!-i:-- 2.5~2.7(m,lll) , . 
- --..:" 

3.28(5,111), 3 . 34 (. Heptaplet.,lH ,J=6Hz) 

4.08(q,2I1,J=7I1z), 4.3-4.S(m, lID 

5.28(dd, 11l.J=6I1z,J=15I1z). 

S.53(dd,lII,J=1.5I1z, J=15i!z). 6.9-3.D(m. BIl) 

. -: . 

.. = 
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II - 1 2 

H-NHR( CDCR. 3 ) 6 ppm: 

1.2S(t,3H,J=7Hz), 1.33(d,6H,J=6Hz) 

2 . 2 - 2 • 4 (m , 2 H) , 2 . S - 2 . 8 (m, 1 H) 

3.32(s,2H), 3.38(Heptaplet, lH, J-=6Hz) 

4. 13 (q , 2 H , J =7 fI z), 4. 2- 4 . 6 (m, 1 H) 

S.34(dd,1H,J=6Hz,J=1Sllz) , 

6.S3(dd,1H,J=1.SHz,J=1SHz), 7.0-B.O(m,7H) 

II - 1 S 

H-NMR ( CDC R. 3 ) ·6 ppm: 

. 1. 23 (t, 3H,j,.7Hz), l.~S (d, 6H, J=6Hz) 
" "-"" 

2.2-2.4(m,2H), 2...:31(s,6H) 
.-~--

2.p"-2.B(m,1H), " :3 :)s-2 (s, 2H) . ---,-

3. 35(f!eptaplet; 1 If, J"'6Hz)"," 4.12(q,2I1, J=7Hz) 

4.3-4.7(m,1H), 5.30(dd,1f1,J=6Hz,J=16Hz) 

6.51(dd,1H,J=1Hz,J=16Hz), 6.7-B.O(m,7H) 

H - 1 8 

fI-NMR ( CDC R. 3 ) 6 ppm : 

1.00(t,3H,J=7Hz), 1.26(t,3H,J=7Hz) 
-

1.6-2.3(m,2H),2~2(d,2H,J=6Hz) 

2. 6 - 3 . 2 (m , 3 H) , 3 i3 S (s , 2 H) -' -, 

4.11 (q,2H, J=7Hz) ,4b-4. 7 (m,lH) 

5.27(dd,lH,J=6Hz,J=16Hz) 

6.46(dd,lH,J=1.5Hz,J=16Hz), 6.S-8.0(m,8H) 

"II - 2 2 
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H-NMR ( CDC R. 3 ) 6 piJm • 

1.26(t,3H,J=7Hz), 1.33(d,6H.J=6Hz) 

2.·43 (d, 2H, J=6Hz). 2.,6-~ .. 9 (m, 1H) 

3.36 (s ,2H) ,. 3.44 (Heptaplet, IH, J=6Hz) 

4.13 (q, 2H. J=7Hz), 4. 3-4~ 7 (m, 1H) 

·5.30 (dd.lH, J=6Hz, J=16Hz). 

6.53(dd,II1.J=1.5Hz, J=16Hz), 7.0-7.6(m,6H) 

IT - 2 3 

H-NMR( CDC R. 3) 6 ppm: 

1. 23 (t, 3H, J=7Hz), 2.21 (d, 2H, J=6Hz) 

2.4-2.6 (m; IH), 3.25(s,2H) 

4. 09 (q, 2H, J=7Hz), 4.1-4. Hm, IH) 

5.08(dd,1H,J=6Hz,J=16Hz), 

6. 26 (d d, 1 H • J = 1. 5 H z·, j..,,16 Hz), 7. a - 8 . a 
(m,1311) .. ~--. --z-~ 

-r' . . -...:-

.~ 
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In the same manner as in Example I-g, compounds 1-12 

to 1-123 were prepared . 

Table 10 

OH 
R4 

(R.=O) COzR IZ. 

00 
R' 

Compound R I R z R' . R 4 R' RJZ m. 'p. (oc) 
. No> Mass sEectrum 

I -12 0 H 4-F 0 CH, CzHs '1 
M/e 42~, 292 

I -13 0 H 0 '':It. CO. C.lls 
264,249 
92-105 

. 
I - 14 0 H 0 . . ,.Jt-- i-Pr . C z·H s 97-100 

, .::..... .. 

[ -156-CR- H 0 
, 

11" CH 3' CzHs oil 

. -: . 
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1-16 6-C.e H H H oil 

I -17 H H 2-F H 'i-Pr C.Hs oil ' 

I -18 7-~e H H' H i-Pr C.Hs oi~ 

I -19 H 

I -110 H 

1-111 H 

H 4-C.e H i-Pr C.Hs 98-104 

H 4-0Me H i-Pr C.Hs 94-98 

H, 4~i1e H i-Pr C.Hs 79-85 

1-112 6-C.e H 2-C.e H i-Pr C.H, oil 

1-113 H H 4-CF3 H i-Pr C.~s 117-128 

1-114 H 'H 3-Me 4-F i-Pr C~Hs 85-92 

I -115 H H 3-Me 5-l1e i-Pr' C.Hs 

1-116 6-0He 7-0He 4-F H i-Pr Czf/, 

1-117 H 

I -118 H 

H 

f/ 

1-119 6-C.e H 

,I, - 120 f/ H, 

I -121 H H 

4-F H C.Hs C.Hs 

, ¢;,.F H n-Pr C.Hs 

H i-Pr C.Hs 

H ,'c-Pr C.Hs 

4-0Ph f/ i-Pr C.H. 

oil 

gum 

oil 

oil 

79-82 

100-104 

oil 

1-122 6-C.e 8-C 2 4-F H i-Pr CzH, 133-143 

I -123 6 - C.e Ii H H Ph C~H5 gum 

1-1 7 

H-NMR(CDC.e 3 ) fj ppm .. 

1. 29 ( t , 3 H , J =:7 Hz), 1. 40 (d , 6 H , J = 6 Hz) 

1.4-1.7(m,2~11+.r 2,3~2,5(m,2H) 

2.9-3.2(m,1IIr, 3.49( Heptaplet', lH, J=6Hz) ,. 
3.5-3.8 (m, lIiS; 3.9-4.5 (m, 2H) 

4.20 (q, 2H, J=7,lIz), 5.2-5,7 (m, lH) 
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6·. 5 - 6 . 9 (m, 1 H), 7. 0 - 8 • 2 (m, 811) 

I - 1 8 

H-NMR ( CDC £. 3 ) .~ ppm 

1.0-1.4(m,2H), 1.31(t,3H,J=7Hz) 

1.39(d,6HiJ=6Hz), 2.3-2.5(m,2~) 

2.52(s,3H), 3.1-3. 4(m, IH) 

3. 48 (Heptaplet lH,J=6Hz),3·.5-3.8(m, IH) 

3.8-4:1(m,IH), 4.20(q,2H,J=7Hz) 

4.2-4.5(m,IH), 5.2-5.S(m,IH) 
. "'-

6. 4-S. 8 (m, IH[; 7.0-8.0 (m, 8H) 
--' 

I - 1 9 .::,. ~;:--
'; . . -.: 

H-NI1R ( CDC R. 3 ) .~ ppm : 

1.29(t,3H,J=7Hz), 1.38(d,SH,J=6Hz) 

1. 4 - 1.8 (m , 2 H), 2. 3 - 2 . 5 (m , 2 H) 

3.2- 3.4 (m·, 1 H), 3. 49lHeptaplet, lH,J"'6Hz) 

3.6-3.8(m,11l), 3.9-4.2(m,IH) 

4.20(q,2H,J=7Hz), 4.3-4.5(m,IH) 

5 • 2 - 5 . 5 ( m, IK:L", 6 • 5 - 6 . 8 (m, 1 H) 
. -= 

7 • 0 - 8 ; 2 (m , 8 H)" 

I 1 1 0 
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II-NMR( CDC£3) 0 ppm: 

1.29(t,311,J=7I1z), 1.40(cl,6H,J=6I1z) 

1.5-1.6(m,2H), 2.3-2.5(m,211) 

2.8-3.0(m,11l), 3.4-3.6(m,ll1) 

3. 52 (Heptaple"t>lH~· J=6Hz)~. 88 (s, 311) 

3.9.-4.1 (m, 111),. 4. 20(q, 2H, J=7I1z) 

4.3-4.5(m,II1),5.3-5.5(m,IH) 

6.5~6.7(m,lH), 6.9-8.Um,811) 

- 1 1 J . e.... 

II - N M R ( CDC £. 3--}..:. 0 ppm 
.- l!'i':--

1. 30 (t; 3 H :J ='ill z), 1. $ -1. 5 (m , 2 II) 
, 

1.39(d,6H,J=6I1z), 2.3-2.S(m,2H) 

2.43(s,311), Z.8-3.0(m,ll1) 

3.50 Uieptaplet,lH,J=6Hz) .• 3.5-3.7 (m, 111) 

·3.9-4 •. Z(m.lll), 4.19(q,ZII,J=7I1z) 

4.Z-4.5(m,II1). 5.2-5.6(m,IH) 

6.4-6.8(m,IH), 6.9-8.2(m.811) 
. ~ .. " 

I - 1 1 2 ... ~ 

H-NMR(CDC£ ;:,.]Lppm .. 
1. 3 a ( t, 3 H • r;·711 z). 1. 3 - 1. 6 (m , 211) 

, . 
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1. 3 7( d • 6 H • J = 6 H z l. 2. 3 - 2 • 5 (m • 210 

2.9-3.2(m.lHl. 3. 47 (Heptaplet, lH!, J=6Hz) 

3.5-3.B(m.lHl. 3.9-4.l(m.lHl 

4.19 (q. 2H. J=7Hzl. 4.2-4.5 (m, 1Hl 

5.3-5.7(m.lHl.6.5-6.B(m.lHl 

7.1-B.l(m.7Hl· 

[ - 1 1 3 

H-NMR( CDC £. 3 l 0 ppm: 

1. 0 -1. 3 (m, 2H?: 1. 30 (.t, 3 H • J~ 7 H z l 
-

1. 40 (d. 6 H .J.=]:ilcZJ .2 • 3 ~ 2 . 4( m • 2 H l 
""--::-- . 

3.3-3:5·(m •. l"Hh· 3. 49 (Heptaplet; lH. J=6Hz) 

3.6-3. 7(m.lHl. 3.9-4.l(m.lHl 

4.1B(q.2H.J=7Hzl. 4.2-4.5(m.lHl 

5.1-5.5(m,lHl, 6.5-6.B(m.lHl 

7 • 2.- B .• 2 (m., B H l .. 

I - 1 1 4 

H-NMR ( CDC £. 3'')' 0 ppm.: 

1.2-1.4(rri;Zlfh 1.30(t.3H.J=7Hzl 

1. 39 (d. 6 H • J .tS-1l z l , - 2 . 32 (b s. 3 H l 
. ;,... 

2. 3 - 2. 5(m. i Hr. 3. 0 - 3 . 3 (m • 1 H l 



• '" I . t . . . ' 

J 

..... -.52 -

3. SO (Heptiphit;1H;J;"6Hz) ,3. 6-3. 8 (m, lfl) 

3. 8.- 4. 1 (m, 1 H), 4. 20 (q , 2 H , J = 7 Hz) 

4.3-4.6(m,1H), S.2-S.6(m,11l) 

6.5-6.8(m,1H), 7.0-8.2(m,7H) 

- 1 1 5 

H-NMR( CDC 23 ) 0 ppm: 

1.1-1.4(m,2H), 1.30(t,3H,J=7Hz) 

1. 40 (d,6H, J=6Hz),' 2.2-2.5 (m, 2H) 

2.35(s,6H) r '"'-- 2.7-.3.1 (m, 1H) 

3. 51 CHePtapl~.a.J=6Hz} ,3. 6 - 3 . 7 (m, 1 H) 

3 . 8 - 4. 1 (m I· ~I}:: 4 . 20 (q , 2 H I J = 7 Hz) 

4. 2 - 4 . 6 (m d H) , 5 . 2 - 5 • 6 (m, 1 H) 

6.4-6.8(m,1H), 6.8-8.2(m,7H) 

I - 1 1 6 

H-NMR(· CDC 2'3') ·0 ppm: 

1.30(t,3H,J=7Hz), 1.37(d,6H,J=6Hz) 

1.5-1.8(m,2~), 2.3-2.5(m,2H) 

2.9- 3.2 (m;J lfr... 3.46 (Heptaplet ,lH ,J=6Hz) 

3. 6 - 3. 8 (m, i ~ . 3-. 75 (s , 3 H) •. 
3. 9 - 4 • 1 (m, 1If)' I 4. 0 7C s , 3 H) 
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4.20(q,2H,J",7Ilz), 4.2·4.S(m,lll) 

S.I·5.5(m,IH)., 6.4·6.8(m,211) 

7.1·7.5(m,·51l) 

I - 1 17 

Il· N M R ( C D.C 2 3) 0 ppm : 

1.30(t,3H,J=7Ilz), 1.37(t,31l,J=7Ilz) 

1. 4-1. 7(m, 21l), 2.2·2.6 (m, 21l) 

2.8~3.2(m,3H); 3.6-3.9(m,IH) 

3. 9 - 4 . 7( m , 4 H) F--5. 2· 5 . 1( m, 1 H) 

6 . 3·6. 7( m, 1 Il r:",,1. a . 8 . 2 (m , 8 Il) 
"-~- , 

··1 - 1 1 8 
. -::­

-:", 
- --

H-NMR( CDC 23 ) 0 ppm 

1. 01 (t, 3H, J=7Ilz), 1. 27 (t, 31l, J=7Ilz) 

1.4-2.1Cm,4H), 2.3-2.6(m,2H) 

... 2.8" 3 . 3 (m , 3 H), 3. 6~ 3 • 8( m,.1 H) u •• 

3.9-4.1(m,lH), 4.18(q,2H,J=7I1z) 

4.2-4.5 (m, Ill) 5.2·5.6 (m, IH) . "'": ' 

6.4·6. 7(m, llll.=- 7. 0·8.1 (m, 8H) 

1 - 1 1 9 

11· NMR ( CDC 2 3 ) ·-::·0 ppm . 
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1.2-1.5(ni , 2lf) I 1.31(t I 3H , J=7Hz) 

1. 37 (d I 6 H, J= 7 Hz) I 2. 3 - 2. 6 (m , 2 H) 

3.0-3.4(m, 1H) I 3.49(Hept~plet,lH,J=6HZ) 

3.6-3.B(m l lH), 3.B-4.2(m,1H) 

4.20(q,2H , J=7Hz) I 4.3-4.5(m,lH) 

5.2-5.6(m , 1H), 6.4-6.B(m , 1H) 

7.0-B.l(m,7H) 

I - 1 ·2 0 . 

H-NMR( CDC.e 3. L tJ ppm: 

O. B -1. B (m I 6tl...! 1. 30 ( t I 3 H, J = 7 Hz) 
' .. ~--

2;1-2.Q(m,'~lI'h 2.9-3.3(m,lH) 

3 . 4 - 3. 7( m,l H) I 3. B- 4 • 6 (m. 2 H) 

4.20(q,2H I J=7Hz), 5.4-5.B(m , 1H) 

6~ 4-6.B (m , 1H) I 6. B-B. 0 (m , BH) 

I ~ 1 2 1 

H-NMR(CDC.e 3 ) tJ ppm: 

1.29(t I 3H I J=7Hz), 1.39(d I 6H , J=6Hz) 

1.4-1.9 (m , 2Ja..· 

2 • 7 - 3 . 2 (m 111M. 
~ 

3 .. 6 - 3 • B (m I 11iJ·, 

2.3-2.5(m,2H) 

3.51 (Hept·aplet, IH ,J=6Hz) . -. . 

3.9-4.2(m , 1H) 
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4 . 19 (q , 2 H , J = 7 Hz), 4. 3 - 4 . 6 (m , 1/1) 

~.2-5.6(m,1/11, 6.4-6.8(m,lH) 

6.9-8.2 (m, 13H) 

I - 1 2 2 

H-N~R ( CDC £.3 ) tJ ppm : 

1. 1-1. 8 (m, 2 H), 1. 31( t, 3 H, J = 7 Hz) 

1. 4 1 (d ,6 H , J '" 6 Hz), 2. 3 - 2 . 5 (m , 2 H) 

2.9-3.4(m, 1H), 3.50( Heptaplet,lH,J=6Hz) 

3.6-3.8(m,lRh 3.9-4 .. 5(m,2H) 

4.20 (q , 2 H , J 41lz) , 5. 2 - 5 . 6 (m, 1 H) .. ~-- .... 

6. 4 - 6 . 8 .(.'!l, i H b 7 . ] -7 .. 3 (ITI , 5 H) 

7. 72 (ci', 1 H , J = 6 Hz) 

I - 1 2 3 

H-NI1R ( CDC £ 3) tJ ppm : 

0.8-1.5(m,2H), 1.29(t,3H,J=7Hz) 

2.2-2.4 (m, 2H), 2.6-2.9 (m,lH) 

3.2-3.6(m,lH), 3.7-4.3(m,2H) 

4 : 17 (q , 21!,J = 'F* z), 5. 0 - 5 . 4 (m, 1 I! ) 

6 . 1- 6 . 5 (m, 1 H f- 7·. 0 -8 . 2 (m , 13 H) 
'j... 

In the same manner as in Exmple 2, compounds I-52 to 

1-523 were prepared. 

'. 
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Table 11 

(R·=H) 

R I 

Compo_und 
No· •. R I . R Z 

I - 52 H H 

I - 53 H H 

, I - 54 H H 

I - 55 6 - C .e H 

'r -56 'S-C .e H 

I - 57 H H 

r -58 7-Me H 

I - 59 H H 

I - 51 0 H If 

r -511 H If 

.) 

- 56 -

Oil 

OH 

m. p • 
R' R4 RS R I Z ( ·C ) 

4-F H CH, /fa 138-142 

H H CIl, Na 
(decomposed) 
130-132 ' 

.. ~. 
'i - Pr 

(decomposed) 
H =·H /fa 196-197 

-.:, (decomposed) 
H ._.....,,;cH-

CIl" '/fa 211-215 - ~ . (decomposed) ; . 
~ 

H H i-Pr /fa 195-198 
(decomposed) 

2-F H i-Pr /fa 193- 2,01 
(decomposed) 

H H i-Pr /fa 170-175 
(de~omposed) 

4 - C .e H i-Pr Na 193-202 
(decomposed) 

4-011e If i - P r /fa 178-193 
(decomposed) 

4-11e If i - P r Na 187-200 
- (decomposed) -. -
~ 

~ 

C-
o' 
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I - 512 6· C .e H 2 - C .e H i-Pr Na 203-209 

I - 513 H H 4-CF. H 
(decomposed) 

i - P r Na 200-212 

I - 514 H H 3-Me 4-F i" P r Na 
(decom:f0sed) 

195- 00 

I - 515 H H 3-Me 5-Me 
(decomposed) 

i - P r Na 192-197 

I - 516 6-0Me 7-011e 4-F H 
(decomposed) 

i-Pr Na 239-245 
(decomposed) 

I - 517 H H 4-F H CzHs Na 230-237 

I - 518 4-F 
(decomposed) 

H H H n -.P r Na 193-200 

I - 519 6 - C .e H 4-F H i-Pr Na 
(decomposed) 

193-198 

I -520 H H 4-F H 
(decomposed) 

c-Pr Na 197-199 
(decomposed) 

I - 521 H H 4-0Ph H i-Pr Na 180-189 
(decomposed) 

I -522 6 - C .e 8 - C .e 4-F H i-Pr Na '183-187 
(decomposed) 

I -523 6 - C .e H H H' Ph Na 190-196 
( 

(d~com_posed) .-
~ 

I - 5,7 
.. ~--
. 7 .-
. --

H-NI1R(DMSO-d b
) 0 ppm 

0.9-1.2(m,2H) , 1. 37 (d, 6H, J=7Hz) 

1.6-2.1(m,2H) I 
3.48 ( Heptaplet,lH,J",6HZ) 

3.7-4.3(m,4H) , 5.3-5.6(m,IH) 

6.4-6.7 (m, IH), 7.1-8.l<m,8H) 
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I - 5 B 

H-Nl1RCDNSO-d 6
) (j ppm: 

O. 9 -1. Hm, 2 H) , 1. 31 Cd, 6 If, J = 711 z) 

1.7-2.2Cm,2H), 2.S0Cs,3H) 

3.3-4.SCm,SH), S.2-S.6Cm,1H) 

6.3-6.6Cm,1H), 7.1-7.9Cm,BH) 

I - 5 9 

H - NilR 'CDMSO-d 6) {j ppm : 

O. 9 - 1. 3 C m , 2 H)a:., 1. 33 (d , 6 H, J =.1 Hz) 

1.6-2.2Cm,2HK 3.48CHeptaplet,lH,J"'7Hz); 
. :.:.. ;!"r":-_ """" 

3.5-4.6 em, 4-H)::";~ 5.2-5,6 Cm, 2H) 

6.3-6. SCm, 1H), 7.1-8.1 Cm, 8H) 

I - 51 0 

H-NHRCDMSO-d 6 ) (j ppm: 

1. 0 - 1.3 C m , 2 H), 1. 32 Cd, 6 H , J = 7 Hz) 

1.6-2.2Cm,.2H), 3.0-3.8Cm,41i) 

3.86(s,3H),· 4.0-4.3Cm,1H) 
. -: . 

S. 3-5. 6 Crn,i.!!~ 6.3-6.6 Cm, 1H) 

6.9-8.1 (m,8Hl... 
~ ... 

I - 5 1 1 
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H-NrIRCDMSO-d 6
) tJ ppm: 

Q.9-1.3Cm,2H), 1.33Cd,6H,J=7J1z) 

1.7-2.1(m,2H), 2.41(5,3H) . 

3.2-4.3Cm,5H), 5.3-5.6CmdH) 

6.3-6.6Cm,IH), 7.0-8.3Cm,8H) 

[ - 5 1 2 

H-NMRCDMSO-d 6
) tJ ppm: 

O.9-1.!Cm,2H),· 1.33Cd,6H,J=7Hz) 

.1.6-2.2Cm,2H>- 3.1-3.8Cm,3H) 

3. 4 8 (Heptap~et;,..UI.,J=n-Jzr, 3.9 - 4.2 C m , 1 H) 
.-~-- ... . 

5.3-5. 7Cm, i;)t.;; 6.3-6.7Cm,IH) 

7.0-8.'l(m.7H) 

[ - 5 1 3 

H-NMR CDMSO-d b) tJ ppm : 

O.8-1.3Cm,2H), 1.34Cd,6H,J=7Ifz) 

1.6-2.2Cm,2H), 2.7-3.9Cm,3H) 

3. 49 fHeptaplet,~H,J=7HZ), 3. 9-4.3 Cm, IH) 

5. 2 - 5 . 6 C m , II!) E. 6. 3 - 6 . 7 C m , 1 H) 

7 .1-8.Um, 8H);-.. 
[-514 .... 
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H-NMRCDMSO-d b
) 6 ppm 

0.Q-1.3Cm.2H) •. 1.35Cd.6H,J=7Hz) 

1.7-2.1Cm.2H). 2.30Cd.3H.J=2Hz) 

3.0-3. B (m, 3H). 3.51. CHeptaplet,lH.J=7Hz) 

3.S-4.3(m.1H). 5.3-5.6Cm.1H) 

6 , .3 - 6 .6 C m. 1 H) • 6 • S - B • 1 C m , 7 H) 

II - 5 1 5 

H - N M R· COM S () - db) 6 ppm : 

1.0-1.2Cm.2HZJ 1.35Cd.6H.J=7Hz) 
~ -

1.6-2.2Cm.·2~_ 2.35(s.6H) --.--

3 . 0 - 3 . B C m. 3 Hh 3 • 51 C Heptaplet, lH, J=7H z) 

4.0-4.3Cm.1H). 5.3-5.6Cm.1H) 

6.3-6.6Cm.1H). 6.B-B.OCm.7H) 

i - 5 1 6 

H-NMR CDNSO-d b
) 6 ppm. 

0.S-1.3Cm.2H). 1.31Cd.6H.J=7I!z) 

1. 7-2. 0 (m. 2H.!.. 3.2-3.7 Cm. 4H) 

3 • 62 C s. 3 H )'.- -:= 3 • S - 4 • 2 C m. 1II) 

3.S4(s.3H). ~ ·5~1-5.5(m.1H) •. 
6.2-6.6Cm.1I{)·; 7.0-7.5Cm.6H) 
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H-.NI1R(DI1S0-d b ) a ppm 

0.9-1.5(m.2H). 1.34(t.3H.J=7Hz) 

1.6-2.2(m.2H). 2.7-3.4(m.4H) 

3.6-4.3 (m. 2H). 5'.2-5.7 (m.1H) 

6 .. 1-6.6 (m.1H), 6.9-8.1 (mj 8H) 

[ - 5 1 8 
. . 

H-NI1R(DHSO-d b
) a ppm: 

O. 8 -1. 3 (m !2-lIb 1. 0 H t, 3 H , J = 7 Hz) 

1. 6 - 2. 1 (m. 4.!!tt-_ 2. 7 - 3 .B( II! , 5 H) 
- ..... ::. .-

3. 9 - 4 . 3 (m • 1-H h 5. 2 - 5. 7( m. 1 H) 

6.3-6.6(m.1H), 7.1-8.1(m.8H) 

[ - 5 1 9 

H-NI1R (DMSO-d b
) a ppm: 

·0.9-1.3(m.2H). 1.33(d,6Il,J=7Hz) 

1.6-2.2(m,2H), 2.9-3.9(m,3H) 

3. 49 ~iePtaPlet~lH,J=7HZ), 4. 0-4. 3 (m.1H) 

5. 3 - 5 .6 (m, 1-11 ~ 6 . 3 - 6 . 6 (m. 1 H) 

7.2-8.1(m.7H~ 
O' 

J - 5 2 0 
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H-NMRCDMSO-d b
) t5 ppm: 

0.8-1.SCm.6H). 1..7-2.2Cm.2H) 

2.3-2.7Cm.1H), 3.0-3.9Cm.3H) 

4.0-4.3 Cm.1H). S. S-S. 8 Cm.1H) 

,6.4-6.7Cm.1H). 7.2-B.OCm.BH) 

1-:-521 

H-NMRCDI1S0-d b
) t5 ppm: 

0.9-1.5Cm.2H). 1.36Cd.6H.J=7Hz) 

1.7-2.3Cm.2H9-.3.0-3.9Cm.3H) 

3. S 0 CHeptal?l_e:t--~ .J=6Hz). 4 . ,0 - 4 . 3 C m. 1 H) 

5. 2-S. 6 Cm:~J+:~ 6.4-6. 7Cm. IH) 
.. 

7.0-8.1 Cm.13H) 

1-522 

H-NI1R'CDMSO-d b
) t5 ppm: 

0.B-1.3Cm.2H). 1.37Cd.6H.J=7Hz) 

1.6-2.2Cm.2H). 3.1-3.9Cm.3H) 

3. Sl Caeptapl~ .1H. J=7Hz). 4. 0 - 4 . 3 C m. 111) . ." " 

5.3-S.7Cm;1-*,- 6.3-6.7Cm.1H) 

7.1-B.OCm.6f8-
;,.' 

]- 5 2 3 ' 

j 
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( 
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H-NMR(DMSO-d b
) tJ ppm: 

0.8-1. 4 (m, 2H), 1. 6-2.1 (m, 2H) 

2_ 9-3. 7 (m, 311), 3.7-4.1 (m,lH) 

5.1-5.4(m,lH),6.1-6_Hm,lH) 

7.1-8.2 (m, 13H) 

.'.~ 

-....l 
. . -.-.Z:I.i:.-­--.--

;-
. '-""-

~. 
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In the same manner as in Example 3, compounds I~22 to 

I-26 can be prepared. 

Table 12 

OH 

. R I 

R 2 

Compound ·R I RZ R3 R4 RS m.p. (oC) 
No. mass spectrum 

r - 22 ·H H 4- F H CH3 

r- 23 H H H H CH3 

I - 24 H H H H i-Pr 
,~, 

I -25 6 - C .e H H ::;-- H CH3 . 
-~ 

I - 26 Q-C .e H :JI ... ·;·:-11 i-Pt. , . 
. . .. ~ _c 

--
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In the same manner as in Example 4, compounds 1-32 to 

1-36 can,beprepared. 

Table 13 

R I 

RZ 

Compound 
Nci. R I RZ 

I -32 H H 

I - 33 R H 

I -34, H H 

I -35 6 - C .e H' 

I - 36 6 - C .e H 

,R 3 , R' 

4-1' H 
',' 

H H' 

H H 

H H -
H ' :n 
.-~----,' . 

~. 

-.,.-

;-. -:. 

OH 

0 

R" m.p. (oC) 
" 

CH 3 

CH. 

i-Pr 

CH 3 

i-Pr 
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Examples of formulations containing the compound of the 

present invention will be described: 

FORMULATION EXAMPLE 1: Tablets 

Components (for 100 tablets) 

Composition 

Compound I-51 

Potato starch 

carbcixymethyl cellulose 

Polyvinyl alcohol 

Magnesium stearate 

Total 

weight 

1. (g) 

20 

2 

1.5 

0.5 

25 

The above· components w~' weighed, put into. a V-type 

mixer and mixed uniformlY. ::.re mixture. powders were 

"~ .formed in· ·tablets by a dire'e:£ tableting method. The 
" 

weight per one tablet was 250 mg. 

FORMULATION EXAMPLE 2: Soft capsu·les 

Components (for 100 capsules) 

Composition 

Compound I-51 

Olive oil 

Total 

- . 

.. 

weight 

1 (g) 

19 

20 

The above components were weighed, mixed uniformly, 

packed in 50ft capsules each containing 200 mg of the 
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components, 
081 q/' , ,,1()R0 (')~\il"""'" ' 

and dried. - "b1,';/ 

FORMULATION EXAMPP'~~\ o Midnules 

c<?mponent,s, (for 100 packa,ges.l 

Compos,j.tion weight 

1 (g) Compound I-51 ,-
Silicic acid anhydride 3 

9 

6 

Crystal 9~~lulose powder 
.... ':' 1'1{../ 

Lactose 

1 
CO) -Magnesium st~~r~te 

. '.: f if (!'. 
, r;,1~i'l: 

Total 2tl! ~ _. 
Jl c:u '[5' 
gl~ 
::g, ~ ::0 

The above components were uniformly mixed, gra~llled 

and packaged so that:' each" ~kage conta ins 200 mg of the 

components. '.-~--
- ;:--

:FORMULATION EXAMPLE:' . Suppde:i tory 

Components (for 100 "supposi tor ies) 

Composition 

Compound I-51 

Cacao butter 

Total - , 

." ;;;:;: 

weight 

'1 (g) 

79 

80 

The above components we)'e weighed, melt" mixed ,.uniformlY 
'- ' 

at 380 C and poured into sUp'pository containers, which were 

cooled preliminarily to a slight degree. The weight per 

one suppository was 0.8 g. 

Applicant for Patent: Nissan Chemical Industries Ltd. 
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~N RE APPLICATION OF: 
, 
~OSHIHIRO' FUJIKAWA ET AL 

SERIAL NO.: 07/07/233,752 

FILED: 

FOR: 

AU.GUST 19, 1988 

QUINOKINE TYPE MEVA­
L()NOLACTONES 

DECLARATION 

HONORABLE COMMISSIONER OF PATENTS & 

WASHINGTON, D.C. 20231 

SIR: 

Now comes MIDORIKO MATSUDA who deposes and says: 

That my name is MIDORIKO MATSUDA, 

That my address is 11-3, Kamiosaki 2-chome, 

Shinagawa-ku', Tokyo, Japan, 

That I know well both the English and Japanese 

languages, 

That the'''attached .English language translation is 

true and correct .translation of Japanese Patent 

Application No. 193606/1988 filed on August 3, 1988 to the 

best of my knowledge and belief, 
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I hereby declare 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 !itle 18 of th~ United States Code 

and that such willful false statements may jeopardize the 

validity of this appl.ication or any patent issuing 

thereon. 

FURTHER DEPONENTSAITH NOT. 
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PI'.TRNT OFFICE 
JI'.PI'.NESE GOVERNMENT 

.-. 

This is to certify that the annexed is a true copy of 

the following application as filed with this Office~ 

Date of Application: 

Application .Number: 

Applicant: 

November 14, 1988 

August.3, 1988 

Patent I'.pplication No. 193606/1988 

Nissan Chemical Industr.ies Ltd. 

Fumitake Yoshida 
Drrector-General, Patent Office 
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(Internal priority claimed under patent Law 
Article 42-2-1) 

(Filing Date of the earlier applicp.tion 
August 20, 19B7)' 

:(Applicati~n Number o~ the earlier application 
207224/l9B7) 

(Filing Date of the earlier application 
January 26, 19BB) 

(Application Number of the earlier application 
0155B5/l9BB} 

International Patent 
C07D 

PETITION FOR PP;TENT APPLICATION 

Classification 
215/00 

August 3, 19BB 

To: Director-General, Patent Office: Fumitake Yoshida 

1. Title of the Invention: 

QUINOLINE TYP~ MEVALONOLACTONES 

2. NU,mber of Inventions stated in Claims: 

34 

3. Inventod s) : .~-­--, . 

'Name: 

Address: 

Yoshihiro-Fujikawa (and four others) 

Nissan Chemical Industries Ltd. 
Chuo Kenkyusho, 722-1, Tsuboi-cho, 
Funabashi-shi, Chiba-ken 

4. Patent Applicant: 

5. 

Name: ' 09B) Nissan Chemical Industries Ltd. 

Representative: Takeo Nakai 

Address: 7-1, 3-chome, Kanda-Nishiki-cho, 
Chiyoda:-'-Kjj, Tokyo 101 

" ~ 

Please contact: TEL. 0414-65-1111 

List of Attached Documents: 

(1) Specification 
(2) Duplicate of Petition 

1 copy 
1 copy 
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6. Inventors except above-mentioned: 

Name: 

Address: 

Name: 

Address: 

Name: 

Address: 

Name: 

Address: 

Mfkio Suzuki 

Nissan Chemical Industries Ltd. 
Chuo Kenkyusho, 722-1, Tsuboi-cho, 
Funabashi-shi, Chiba-ken' 

Hiroshi Iwasaki 

same as above 

Mitsuaki Sakashita 

Nissan Chemical'Industries Ltd. 
seibutsukagaku Kenkyusho, 1470, 
Oaza-shiraoka, Shiraoka-machi, 
M1namisaitama-gun, Saitama-ken. 

Masaki Kitahara 

same as above 

'.~--
~-

-~-' 
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SPECIFICA'l'ION 

1.TITLE OF THE INVENTION: 

QUINOLINE TYPE MEVALONOLACTONES 

2.$COPE OF THE CLAIMS: 
1. A compound of the formula: 

R ~ R· 
"x:.:::>< 

Y-z 

R' 

~-llS 3/3 mlh 
C1573/1589) 

( I ) 

wherein Rl, R6 are independently hydrogen, 

Cl - 6 alkyl, Cl - 6 cycloalkyl, Cl - 3 alkoxy, n-butoxy, 

i-butoxi', sec-butoxy, R7R8N_ (wherein R7 and R8 are 

independently hydrogen or Cl - 3 alkyl), trifluoromethyl, 

trifluoromethoxy, difluoromethoxy, fluoro, chloro, bromo, 
~ , 

phenyl, phenoxy, benzyloxy,,,,nydroxy, trimethylsilyloxy, 

. diphenyl-t-butylsilyloxy, .. ~:.oxymet.hYl. or -O(CH2) £. OR19 

. (wherein :~.19 is hydrogen :or~~1_3 al~yl, and £. is 1,' 2 or 

3); or when located"al':the ortho position to 

each other, Rl and R2,or R3 and R4 together form 

-CH=CH-CH=CH-; or when located at the ortho position to 

each other, Rl and R2 together form _OC(R15 ) (R16 )O_ 

(. h . R1S' d 16 . d d h d w ere~n an R are ~n epen ently y rogen or Cl - 3 
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(wherein Q is 

-C(OR13 ) - or 2 

13 -C(O)-, -C(OR )2 

-C(RU ) (OH)-; Rll 

R12 is hydrogen or R14 (whe~ein 

or -CH(OH)-; W is -C(O)-, 

is hydrogen or Cl - 3 alkyl; 

RI4 is physiologically 

hydrolyzable alkyl or M (wherein M is NH4 ,' sodium, 

pota'ssium, 1/2 calcium or a hydrate of lower alkylamine, 

di-lower alkylamine or tri-Iower alkylamine»; two R13 are 

independently primary or secondary Cl - 6 
17 together- form -(CH2)2- or -(CH2)3-; R 

alkyl; 

and RIB 

or two R13 

are 

independentiy hydrogen or Cl - 3 alkyl; and RS is 

hydrogen, CI - 6 alkyl, C2- 3 alkenyl, C3- 6 cycloalkyl, 
R9 ' _ 

~ (wherein R9 is hydrogen, Cl - 4 alkyl, Cl - 3 ' 

alkoxy, fluoro, chloro, bromo or trifluoromethyl), 

phenyl-(CH2)m- (wherein m is 1, 2 or 3), 
.. ~; 

_ -(CH2)nCH(CH3)-phenyl or p~nyl-(CH2)nCH(CH3)- (wherein n 

is 0, 1 or 2) • .~------
--' 2. The compound acpording to Claim 1, wherein in the 

formula I, Rl, R2 and R6 are independently hydrogen, 

fluoro, chloro, bromo, Cl _3 alkyl, Cl - 3 alkoxy, C3- 6 
cycloalkyl, dimethylamino, hydroxy, hydro~ymethyl, 

hydroxyethyl, trifluoromethyl, trifluoromethoxy, 

difluoromethoxy, 

h'ydrogen, RI and 

phenoxy or benzyloxy; or when R6 is 

R2 togeth~r form methylenedioxy; when R4 
, -' 

is hydrogen, R3 is hydro~e~3'-fluoro, 3'-chloro, 

3 '-methyl, 4'-methyl, 4'-c~ro ~r 4'-fluoro; or R3 and R4 
l.. 

together represent 3'-methf1:-4'-chloro, 3',S'-dichloro, 

3',S'-difluoro, 3',5'-dimethyl or 3'-methyl-4'-fluoro; R5 

is primary or 
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" - 3 -

secondary C 1-6 alkyl' or C3- 6 cycloalky.l; and Y is -CH 2-CH2-

or -CH=CH-; and Z is 

HO 

. -. .... 

o 

o 

o o 

o 

. . 12 
-CH(OH)CH2CH(OH)CH2C02Rl2, -CH(OH)CH2C(O)CHZC02R or 

-CH(OH)CH2C(OR13 )CH CO Rl2 222 
~.' Compoun:d according to Claim 2, wherein when R2 and R6 

are both hydrogen, Rl i~ hydrogen, 5-fluoro, 6-fluoro, 

7~fluoro, B-fluoro, 5-chloro, 6-chloro, 7-chloro, 

B-chloro, 5-bromo, 6-bromo, 7-bromo, B-bromo, 5-methyl, 

6-methyl, 7-metnyl, B-methyl, 5-methoxy, 6-methoxy, 

7-methoxy, B-methoxy, 5-t.~luorom~thyl, 

6-trifIuoromethyl, 7-trifIuaromethyl, B-trifIuoromethyl, 
. -">L-_ 

.6-trifluoromethoxy, 6-difltio~omethoxy, 8-hydroxyethyl, .' . . . _. -'-",. . 
5-hydroxy, 6-hydroxy, 7-hydroxy, 8-hydroxy, 6-ethyl, 

6-n-butyl or 7-dimethylamino; when R6 is hydrogen, Rl and 
2 R together represent '6-chIoro-8-methyl, 

6-bromo-7-methoxy, 6-methyl-7-chIoro, 6-chloro-B-hydroxy, 

5-methyl-2-hydroxy, 6-methoxy-7-chloro, 

6-chloro-7-methoxy, 6-hydroxy-7-chloro, 

6-chloro-7-hydroxy, 6-ch~oto-B-bromo, 5-chloro-6-hydroxy, 
.' ~ 

6-bromo-8-chloro, 6-bromo-!Fhydroxy, 5-methyl,B-chIo·ro, 
" \ 

7-hydroxy-B-chloro,' 6-brom~S':'hydroxy, 6-methoxy-7-methyl, .. 
6-chloro-S-bromo, 6-methyl':'S-bromo, 6,7-difluoro, 
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6,S-difluoro, 6,7-methylenedioxy, 6,S-dichloro, 

5, S-diiiiethyl, 6, -S"':dirriethyl, 6, 7-dimethoxy, 6, 7-diethoxy, 

6,7-dibromo or 6,S-dibromoror RI, R2 and R6 together 

represent S,7-dimethoxy-S-hydroxy, 5,S-dichloro-6-hydroxy, 

6,7,S~trimethoxy, 6,7,S-trimethyl, 6,7,S-trichloro, 

5-fluoro-6;S-dibromo or 5-chloro-6,S..:dibromo; when-R3 is 

hydrogen, R4 i~ hydrogen, 4'-methyl, 4'-chloro or 
- - 3 4 

4'-fluoro; or when both R and Rare not hydrogen, they 

represent 3',5'-dimethyl or 3 '-methyl-4'-fluoro; and Y is 

--CH2-CH2- or (E)--CH=CH-. 

4.- The compound_according to Claim 3, wherein when both 

R2 and R6 are hydrogen, RI is hydrogen, 6-methyl, 6-ethyl, 

6-n~butyl, 6-trifluoromethyl, 6-chloro, 6-bromo, 

6-hydroxy, 6-methoxy or 7-~methylamino; or when R6 is 
- I 2 : 

hydrogen, Rand R toget_h~_..!'epresent.6, S-dichloro, 
- -.-' 

:S,S-dimethyl, 6,S-dimethYI;:":.6,7-dimethoxy, 6,7-diethoxy, 

6,7-dibromo, 6,S-dibromo, 6,7-difluoro or 6,S-difluoro; 

when R3 is hydrogen, R4 is hydrogen, 4'-fluoro or 

3 4 4'-chloro; or Rand R together represent 

3 '-methyl-4'-fluoro; RS is ethyl, n-propyl, i-propyl or 

cyclopropyl; and Y is (E)--CH=CH-. 

5. The compound according to Claim 3, wherein when both 

R2 and R6 are hydrogen, Rl~is hydrogen, 6-methyl or 
." ~ 

6-chloro; or when R6 is hy~rogen, Rl and R2 together-
;.- - 3-- 4 

represent 6,7-dimethoxy; w~en R is hydrogen, R is 

hydrogen, 4'-chloro or 4'-fluoro; R5 is i-propyl or 

cyclopropyl; and Y is (E)--CH=CH-. 
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6. The compound according to Claim 1, which is 

(E) -3, 5-.dihydroxy-7- [4' - (4' '-fluorophenyl) -2' - (1' ,­

methylethyl)-quincilin-3'-ylj·-hept-6-enoic acid, a lactone 

formed by the condensation of the carboxylic acid with 

hydroxy at the 5-position, or a sodium salt or Cl - 3 alkyl 

ester of the. carboxylic acid. 

7. The· compound according to Claim 1, which is 

(E)-3,5-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'-(l"­

methylethYll-6'-cli.toro-quinolin-3'-ylj-hept-6-enoic acid, 

a lactone formed by the condensation of the carboxylic 

acid with hydroxy at the 5~position, or a sodium salt or 

Cl - 3 alkyl ester of the carboxylic acid. 

8. The compound according to Claim 1, which is 

(E)-3,5-dihydroxy-7-[4'-(4~-fluorophenyl)-2'-(l' '­

methylethyl)-6'-methyl-qui~lin-3'-ylj-hept-6-enoic acid, 
. .' ,!,U'.- .... . 

:a lactone. formed by the coD:aensation of the carboxylic 

acid with hydroxy at the 5-position, or a .sodium salt or 

Cl - 3 alkyl ester of the carboxylic acid. 

9. The compound according to Claim 1, which is 

(E)-3,5-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'-(l' '­

methylethyl)-6',7'-dimethoxy-quinolin-3'-ylj-hept-6-enoic 

. acid, a lactone formed by the condensation of the 

carboxylic acid with hydro~ at the 5-position, or a 
.,' ~ 

sodium satt or Cl - 3 alkyl ~·ster of the carboxylic ac'id. 
'-- . 

10. The compound according~.~o Claim 1, which is 

(E)-3,5-dihydroxy-7-[4'-(4"-fluorbphenyl)-2'-cyclopropyl­

quinolin-3'-ylj-hept-6-enoic acid, a lactone formed by the 
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condensation of the carboxylic acid with hydroxy at the 

S~position, or a sodium salt or Cl - 3 alkyl ester of the 

carboxylic acid. 

11. The compound according to Claim 1, which is 

(E)~3,5-dihydroxy-7-[4'-(4' '-fluoropheryyl)-2'-cyclopropyl-

6'-chloro-quinolin~3'-yl)-hept-6-enoic acid, a lactone 

formed. by the condensation of the carboxylic acid with 

hydroxy ~t the S-p~sition, or a ~odium salt or Cl - 3 alkyl 

ester of·the carboxylic acid. 

12. The compound according to Claim 1, which is 

(E)-3,S-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'-cyclopropyl-

6' -methyl-quinolin-3. '-yl.)-hept-6-enoic acid, a lactone 

formed by the condensation of the carboxylic acid with 

hydroxy at the S-position', "'ot a sodium salt or Cl - 3 alkyl 
" 

ester of the carboxylic a.ct9-_ . .--.."...-. 

.- 13. The compound according::to Claim 1, which is 

(E)-3,S-dihydroxy-7~[4'-(4' '-fluorophenyl)-2'-cyclopropyl-

6',7 i -dimethoxy-quinolin-3'-yl)-hept-6-enoic acid, a 

lactone formed by the condensation of the carboxylic acid 

~ith hydroxy at the S-position, or a sodium salt or Cl - 3 
alkyl ester of the carboxylic acid. 

·14. The compound· according to Claim 1, which is 

(El -3, S-dihydroxy-7- [4' -'(4 ~i -chloropnenyl l -2' - (1' ,-
.,' -= 

methylethyl) -quinolin-3' -y~')-hept-6-enoic acid, a lactone --- . 
formed by the condensationiof the carboxylic acid with 

hydroxy at the S-position, or a sodium salt or Cl - 3 alkyl 

ester of the carboxylic acid. 
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15. The compound a9cording to Claim 1, which is 

(E)-3,5~dihydroxy-7-(4'-(4"-chlorophenyl)-2'-(l' '­

methylethyl)-6'-chloro-quinolirt-3'-yl)~hept-6-enoic acid, 

a lactone formed by the condensation of the carboxylic 

acid with hydr6xy at the 5-position, or a sodium salt or 

Cl - 3 alkyl ester of the carboxylic acid. 

16, The compound according to Claim 1, which is 

(E)-3,5-dihydroxy-7-[4'-(4 'I -chlorophenyl)-2'-(l"­

met~ylethili-6'-mcithyl-quinolin-3'-yl)-hept-6~enoic acid, 

a lactone formed by the condensation of the carboxylic 

acid with hydroxy at the 5~position. or a sodium salt or 

Cl - 3 alkyl ester of the carboxylic acid. 

17. The compound according to Claim 1, which is 

(E) -3, 5-dihydroxy-7- [4' -J4 ~,;,chlorophenyl) -2' - (1' '­

methylethyl)-6' ,7'-dimetho~~3uinolin-3'-Yl]-hept-6-enoic 

:acid, a lactone formed by Uie condensation of the 

carboxylic acid with hydroxy at the 5-position, or a 

sodium salt or Cl - 3 alkyl ester of the carboxylic acid. 

18. The compound according to Claim 1, which is 

IE) -3, 5-dihydroxy-7- [4"' - (4' '-chlorophenyl) -2' -cyclopropyl­

quinoiin-3'-yl]-hept-6-enoic acid, a lactone formed by the 

"condensation of the carboxylic acid with hydroxy at the 

5-position, or a sodium ~a~ or Cl ,-3 alkyl ester of the 

carboxylic acid. 
;.-

19. The compound according~~o Claim I, which is 

(E)-3,5-dihydroxy-7-[4'-(4' '-chlorophenyl)-2'-cyclopropyl-

6'-chloro-quinolin-3'-yl]-hept-6-enoic acid, a lactone 

Sawai Ex 1004 
Page 229 of 490



.-,:' 

. J 

- II -

formed by the condensation of the carboxylic acid with 

hydroxy at the 5-position, or a sodium salt or Cl - 3 alkyl 

ester of the c'arboxylic acid. 

20. The compound according to Claim I, whi"ch is 

(E)~3,5-dihydroxy-7-[4'-(4' '-chlorophenyl)-2'-cyclopropyl-

6'-methyl-quinolin-3'-yl]-hept-6-enoic acid, a lactone 

formed by the condensation of the carboxylic acid with 

hydroxy at the 5-position, or a sodium salt or Cl - 3 alkyl 

est~r of the carboxylic acid. 

21. .The compound according to Claim I, which is 

(E)-3,5-dihydro,y-7-[4'-(4"~chlorophenyl)-2'-cy~lopropyl-

6'7'-d~methoxy-quinolin-3'-ylJ-hept-6-enoic acid, a 

lacton~ formed by the condensation of the carboxylic acid 

wi th hydroxy 'at the 5-pos-i tion, or. a sodium salt or Cl - 3 
alkyl ester of the carbol';yJ;-~~ aci.d . . ~- .. -'-.. 

. 22, The compound accordiog:to Claim I, which is 

(E)-3,5-dihydroxy-7~[4'-phenyl-2'-(1' '-methylethyl)-

quinolin-3' -yl]-hept-6-.enoic acid, a lactone formed by the 

condensation of the carboxylic acid with hydroxy a~ the 

5-po'si tion, or a sodium salt or Cl - 3 alkyl ester of the 

carboxylic acid. 

23. The compound according to Claim I, which is 

(E)-3,5-dihydroxy-7-[4'-ph~yl-2'-(l' '-methylethyl)-
," -==: 

6' -chloro-quinolin-3 '-yll-~'ept-6-enoic acid, a lacto'ne 
"-- . 

formed by the condensation~~f the carboxylic acid with 

hydroxy at the 5-position, or a sodium salt or Cl - 3 alkyl 

ester of the carboxylic acid . 
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24. The compound according to Claim I, which is 

(E)-J,5-dihydroxy~7-[4'-phenyl-2'-(1' '-methylethyl)-6'­

methyl-quinolin-3'-yl]-hept-6-enoic acid, a lactone formed 

by the condensation of the carboxylic acid with hydroxy at 

the 5-position, ·or a sodium salt or Cl - 3 alkyl ester of 

the carboxylic acid. 

25. The compound according to Claim I, which is 

(E)-3,5~dihydroxy-7-[4'-phenyl-2'-(1' '-methylethyl)-

6',7'-dimethoxy-quinolin-3'-yll-hept-6-enoic acid, a 

lactone formed by the condensation of the carboxylic acid 

with hydroxy a·t the 5-position, or a sodium salt or Cl - 3 
alkyl ester of the carb.oxylic acid. 

26. The compound according to Claim I, which is 

(E)-3,5-dihydroxy-7-[4'-ph~yl-2'-cyclopropyl-quinolin-

3' -yl]-hept-6-enoic acid,. g;'~_actone. formed by the 
--.--

.~ : condensation of the carbox~iic acid with hydroxy at the 

5-position, or:a s'odium salt or Cl - 3 alkyl ester of the 

carboxylic acid. 

27 .. The compound according to Claim 1, which is 

(E)-3,5-dihydroxy-7-[4'-phenyl-2'-cyclopropyl-6'-chlor0-

quinolin-3'-yl]-hept-6-enoic acid, a lactone formed by the 

condensation of the carboxylic acid with hydroxy at the 

5-position, or a sodium .. s·a~ or Cl - 3 alkyl ester of the 

carboxylic acid. 
;-. 

28. The compound accordinglto Claim I, which is 

(E)-3,5-dihydroxy-7-[4'-phenyl-2'-cyclopropyl-6'-methy1-

quinolin-3'-yl]-hept-6-enoic acid, a lactone formed by the 
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condensation of the carboxylic acid with hydroxy at the 

5-position, or a sodium salt or Cl - 3 alkyl ester of the 

carboxylic acid. 

29. The compound according to Claim 1, which is 

(E)-3,5-dihydroxy-7-[4'-phenyl-2'-cyclopropyl-6' ,7'­

dimethoxy-quinolin-3'-yll-hept-6-enoic acid, a lactone 

formed by the condensation of the carboxylic acid with 

hydroxy at the 5-position, or a sodium salt or Cl - 3 alkyl 

ester of the carboxylic acid. 

30. The comp.ound according to Claim 1, which is 

(E)-3,5-dihydroxy-7-[4'-(4"~fluorophenyl)-2'-(1:'­

methylethyl)-6'-methoxy-quinolin':"3'-ylj-hept-G-enoic acid, 

a lactone formed by the condensation of the carboxylic 

acid with hydroxy at the ·5~osition,· or a sodium salt or 

CI _3 alkyl ester of the ca~D~ylic.acid. 
-.-. 

: 31, The compound according ..,t:o Claim 1, which is 

(El -3, 5-dihyd'roxy-7":[ 4 ,- (4' '-fluorophenyl) -2' -cyclopropyl-

6'-methoxy-quinolin-3'-yll-hept-6-enoic acid, a lactone 

formed by the condensation of the carboxylic acid with 

hydroxy at the 5-position, or a sodium salt or Cl - 3 alkyl 

ester of the carboxylic acid. 

32. An anti-hyperlipidemia agent containing the compound 

of the formula I as define~'in Claim 1. . ~-== 

33. An anti-hyperlipoprote~nemia agent containing the 
~. 

' .. ' compound of the formula I ~s defined in Claim 1-

34. An anti-atherosclerosis agent containing the compound 

of the formula I as defined in Claim 1. 
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3.DETAILED DESCRIPTION OF THE INVENTION: 

[Industrial Field of Utilization) 

The present invention relates to novel 

mevalonolactones having a quinoline ring, processes for 

their production, pharmaceutical compositions containing 

them and their .pharmaceutical uses particularly as 

hyp.olipoproteinemic and' anti-atherosclerotic agents, 

and intermediates useful for. t~eir production and processes 

for 'the 'production of such. intermediates. 
[Prior. Art and its Problem I . 

Some fermentation metabolic products such as 

compactine, CS-S14, Mevinolin or semi-synthetic . 

derivatives or fully ~ynthetic derivatives thereof are' 

known to be inhibitors against HMG-CoA reductase which is 

a rate limiting enzyme for :alolesterol biosynthesis. CA. , 

Endo J. Med.Chem., 28(4) ·1~t:--U98S)) . 

. CS-S14 and Mevinolin helVe been Clinically proved to be 

potentially useful anti-hyperlipoproteinemic agents, and 

they are considered to be effective for curing or 

preventing diseases of coronary artery sclerosis or 

atherosclerosis. (IXth Int. Symp. Drugs Affect. Lipid 

Metab., 1986, p30, p3.l, p66) 

t-
'" . 
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However, with respect ~o fully synthetic derivatives, 

particularly 'heterocy~i<!' de'rivcitives of inhibitors 

against HMG-CoA reductase, limited information is 

disclosed in the following literatures: 

WPI ACC NO. '84-158675, 86-028274, 86-098816, 

86-332070, 87-124519, 87-220987, 88':"OQ'7,'181\' 88-008460, 

88~0917g8 and 88-112505. 

The present inventors have found that mevalonolactone 

derivatives having a quinoline ring, 'the corresponding 

dihydroxy carboxylic acids' and salts and esters thereof 

have high inhibitory activities against cholesterol 

biosynthesis wherein HMG-CoA reductase acts as a rate 

limiting enzyme. The pres~t invention has been 

accomplished on the basis, Qt.-~his discovery. -.-. 
, -, 

, The nevel meval'ono,lactOf'le der i va ti ves of the present 

invention are represented by the following formula I: 

RZ Y-z ( I ) 

R I R' 

wherein 'Rl, R2, R3 , R4 and~6 are independently hydrogen, .. -
Cl - 6 alkyl, Cl - 6 cycloalkYl; Cl _) alkoxy" n-butoxy, 

i-butoxy, sec-butoxy, R7R8~ (wherein R7 and R8 are 
~ . . . 

independently hydrogen 9r Cl - 3 alkyl), trifluoromethyl, 

trifluoromethoxy, difluoromethoxy, fluoro, chloro, bromo, 
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phenyl, phenoxy, benzyloxy, hydroxy, trimethylsilyloxy, 

diphenyl-t-butylsilyloxy, hydroxymethyl or -O(CH2)9.0R19 

(wherein R19 is h~drogen or' Cl~3 alkyl, and 9. is 1, 2 or 

3).; or 
. 1 
Rand 

when located at the ortho position tq each other, 

R2, or R3 and R4 together form -CH=CH~CH=CH-; or 

when located at ·the ortho position to each other, 

R2' together fo~m _OC(R15 ) (R16 )O_ (wherein R15 and 

1 Rand 
16 Rare 

independently hydrogen or Cl - 3 alkyl); Y is -CH2-, 

-CH2CH2-, '-CH=CH-', -CH2-CH=CH- or -CH=CH-CH2-; and Z is 
, 12 -Q-CH2WCH2-C02R , 

R' I , 

(fO / 
o 

o o 

Ii! I I 

RI8 -' ' 
. ~;.--

, . 

RI'l.;~" 0 COzR 'Z 

'~or , ..:;y 
., 13 

(wherein Q is -C(O)-, -C(OR )2- or -CH(OH)-; W is -C(O)-, 

-C(OR13 )2- or -C(Rll ) (OH)-; Rll is hydrogen or Cl - 3 alkyl; 

R12 ,is hydrogen or R14 (wherein R14 is physiologicall~ 

hydrolyzable alkyl or,M (wherein M is NH4 , sodium, 

potassium, 1/2 calcium or a hydrate of lower alkylamine, 

di-lower alkylamine or tri-lower alkylamine)); two R13 are 

independently pr:imary or "se£ondary Cl - 6 alkyl; or two R13 
-, 17 18 

together form -(CH2)2- or -~CH2)3-; Rand Rare 
t-' -, 5 

independently hydrogen or ~~3 alkyl; and.R is 

hydrogen, Cl - 6 alkyl, C2- 3 alkenyl, C3- 6 cycloalkyl, 
9 

~ (wherein R9 is hydrogen, Cl - 4 alkyl, Cl _3 
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alkoxy, fluoro, chlor6, bromo or trifluoromethyl), 

phenyl-(CH2)m- (wherein m is 1, 2 or 3), 

-(CH2)nCH(CH3)-phenyl or phenyl-(CH2)nCH(CH3)- (wherein n 

is 0, 1 or 2). 

Various substituents in the formula I will be 

described in detail with reference to specific examples. 

However, it should be understood that the present 

invention is by no means restricted by such specific 

examples. 

Cl -'4 alkyl for Rl, R2, R3 , R4, R6 and R9 includes, for 

example, methyl, ,ethyl, n-propyl, i-propyl, n-butyl, 
1 i-butyl, sec-butyl and t..,butyl. Cl - 3 al,koxy for R , 

R3 , R4 and R6 includes, for example, methoxy, ethoxy, 

n-propoxy and, i-propoxy.' :,' 

Cl - 3 alkyl for Rll in~fE~s, for, example, methyl, 

;ethyl, n-propyl and i-prop~; 

'13 Cl - 3 alkyl for R includes, for example, methyl, 

ethyl, n-propyl and i-propyl. 

Alkyl for R14 includes, for example, methyl, ethyl, 

n-propyl, i-propyl, n-butyl and i-butyl. 

M is a metal 'capable of forming a pharmaceutically 

acceptable salt, and it includes, for example, sodium and 

potassium. 
.," ~ 

--- ' (prima'ry to tertiary lower ~lkYlamine such as 

trimethylamine). 

Cl _6 alkyl for RS includes, for example, methyl, 
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ethyl, n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl, 

t-butyl, n-pentyl and n-hexyl. 

C3_6 cycloalkyi for RS includes, for example, 

cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. 

C2- 3 alkenyl for R5 includes, for exa.~ple, vinyl and 

i-propenyl. 

PhenYI-(CH;)m- for R5 includes, for example, benzyl, 

B-phenylethyl and y-phenylpropyl. 

Phenyl":(CH2)nCH(CH3)- fo"r RS includes, for example, 

u-phenylethyl and u-benzylethyl. 

CI _3 alkyl for R7 and R8 includes, for example, 

methyl, ethyl, n-propyl and i-propyl. 

Further, these 'compounds have at least one or two 

asymmetric carbon atoms an~ave at. least two to four , 

optical' isomers. The comp~s of .ttJ.e .formula I include -.-. 

:all of these optical isoine~~'and all of the mixtures. 

thereof. 

Among compounds having carboxy~ic acid moieties 

falling outside the definition of -C02RI2 of the 

carboxylic acid moiety of substituent Z of the compo~nds 

of the present invention, those which undergo 

physiological hydrolysis, after intake, to produce the 
.. 

corresponding carboxylic .:aq;Lds (compounds wherein the 

-C02RI2 moiety is -C02H) a~ equivalent to the compo~nds 
:-. -" 

of the present invention. 

Now, preferred and most preferred substi tuents of the 

compounds of the present invention will be described. 
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In the following preferred, more preferred still 

further perferred and most preferred examples, the 

numerals for the positions of the substituents indicate 

the positions on the quinolIne ring. For example, N' 

shown by e.g. I' or 2' indicates the position of the 

substituent on the phenyl SUbstituted at the 4-position of 

the quinoline ring (the carbon connected to the quinoline 

ring is· designated as I'). The meanings of the respective 

substituents are the same as the above-mentioned meanings. 

Preferred substitl:lents for RI, R2 and R6 are hydro"1en, 

fluoro, Chloro, bromo, CI - 3 alkyl, CI - 3 alkoxy, C3- 6 
cycloalkyl, dimethylamino, hydroxy, hydroxymethyl, 

. hydroxyethyl, trifluorometho~y, difluoromethoxy, 

phenoxy and. benzyloxy·. '.~: 

Further,· when R6 is hY~3en, it is· preferred that RI -.-. 
:and R2 together form methy1e!tedioxy .. 

As preferred e~amples for R3 and R4 ,· when R4 is 

hydrogen, R3 is hyd~ogen, 3'-fluoro, 3'-chloro, 3'-methyl, 

4 '-methyl, 4'-chloro and 4'-fluoro. 

Other preferred combinations of R3 and R4 include 

3'-methyl-4'~chloro, 3',S'-dichloro, 3',5'-difluoro, 

3',~'-dimethyl and 3.'-methyl-4'-fluoro. 

Preferred examples for~S include primary and 
.. -

secondary CI - 6 alkyl and.Cs~6 cycloalkyl. 
;-. 

Preferred examples for~~ include -CH2-CH2- and 

-CH=CH-. 

Preferred examples for Z include 

Sawai Ex 1004 
Page 238 of 490



,I , 

• 

-11' -

HO o ' o o 

o 

'12 ' 12 
-CH(OH)CH2CH(OH)CH 2C02R , -CH(OH)CH2C(O)CH2C02R and 

, 13 ~ 12 -CH(OH)CH2C(OR )2CH2~02R . 

NOw, more preferred substituents of the compounds of 

the present invention will be described. 

As more preferred examples for Rl, R2 and R6 , when 

both R2 and R6 are hydrogeri, Rl is hydrogen, 5-fluoro, 

6-fluoro, 7-fluoro, 8-fl~oro, 5-chloro, 6-chloro, 

7-chloro, 8-chloro, 5-bromo, 6-bromo, 7-bromo, 8-bromo, 

5-methyl, 6-methyl, 7-meth~; 8-methyl, 5-methoxy, 

6-methoxy, 7-methoxy, 8-metftQxy, 5-trifluoromethyl, .' !'(',- .... 

, .. 6-tr if1uoromethyl, 7-tr if 1 uQI omethyJ. , 8-tr ifluoromethyl" 

6~trifluoromethoxy" 6-difluoromethoxy, 8-hydroxyethyl, 

5-hydroxy, 6-hydroxy, 7-hydroxy, 8-hydroxy, 6-ethyl, 

6-n-buty1 and 7-dimethylamino. 

When R6 is hydrogen, Rl and R2 together represent 

6-chloro-8-methyl, 6-bromo-7-methoxy, 6-methy1-i-chloro, 

. 6-ch1oro-8-hydroxy, 5-methyl-2-hydroxy, 

6-methoxy-7-chloro, 6-chlo~-7-methoxy 
" -== ' 

6-hydroxy-7-chloro, 6-chlo~'o-7-hydroxy, 6-chloro-B-tiromo, 
::-.- . 

5-chloro-6-hydroxy, 6-bromo-8-chloro, 6-bromo-8-hydroxy, 
':"':. . 

5-methyl-8-chloro, 7-hydroxy-8-chloro, 6-bromo-8-hydroxy, 

6-methoxy-7-methyl, 6-chloro-8-brdmo, 6-methyl-8-bromo, 
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6,7-difluoro, 6,8-difluoro, 6,7-methylenedioxy, 

6,8-dichloro, 5,8-dimethyl, ~,8~dimethyl, 6,7-dimethoxy, 

6,7-diethoxy, 6,7-dibrorrio or 6,8~dibromo. 

When Rl, R2 and~6 are not hydrogen, th~y together 
.. ' 

represent 5,7-dimethoxy~8-hydroxy, 5,8-dichloro-6-hydroxy, 

6,7,8-trimethoxy, 6,7,8-trimethYl, 6,7,8-trichloro, 

5-fluoro-6,8-dibromo or' 5-chloro-6, 8-dibromo. 

As more preferre~ examples for R3 and R4, when R3 is 

hydrogen, R4 i,'417~ethYl, 4'-chloro or 

4'-fluoro. Wh~n ~~~h R3 and R4 ar~ not hydrogen, they 

together represent 3',5 '-dim'ethyl or 3 I -methyl-4 ~ -fluoro. 

As more preferred examples for R5 , the above-mentioned 

preferred example~ of 'R5 may be mentioned. 

As preferred examples: 'f-' Y, -CH2-CH2- and (E)--CH=CH­

may be mentioned. As mbre~.§ferre.d. ex.amples for Z, the ----
.. above preferred examples f01."~Z may be mentioned. 

NOw, still further preferred sUbstituents of the 

compounds of the present invention will be described. As 

examples for Rl, R2 and R6 , 'when both R2 and R6 are 

hy~rogen, Rl is hydrogen, 6-methyl, 6-ethyl, 

6-trifluoromethyl, 6-hydroxy, 6-methoxy, 6-chloro, 

6-bromo, 6-n-butyl 

When .only R6 is 

and 7-dimethylamino. 

hydr~g~, Rl and R2 
,. -== represent 

. -
6,8-dichloro, 5,8-dimethyl~ 6,8-dimethyl, 6,7-dimethoxy, 

t- . 
6,7-diethoxy, 6, 7-dibromo, '!p .. 8-dibromo, 6,7-dif.luoro and 

6,8-difluoro. 

As still further preferred examples for R3 and R4, 
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'when R3 is hydrogen, R4 is hydrogen, 4'-chloro or 

4 ,'-fluoro, or R3 a'nd R4 together represe'nt 

3'-methyl-4'-fluoro. 

Still further preferred examples for RS include ethyl, 

n-propyl, i-propyl and cyclopropyl. 

Still further preferred examples for Y include 

(E)--CH=CH-. 

As still further preferred examples for Z, the 

above-mentioned preferred example for Z'may be mentioned. 

NOw, the most preferred ,substituents for the compounds 

of the present' invention ~ill be describ~d. 

As the most preferr,ed examples, for RI, R2, and R6 , !o!hen 

both R2 and R6 'are hydrogen, RI is hydrogen, 6-methyl or 

6-ch:).oro. 

When only R6 is hydrogea~ RI and R2 together 
':..J.t.::.!.:_ -.-. 

: rep·resent, for 'example, 6, '1-";:dimethoxy . 

As the most preferred examples for R3 and R4 , R3 is 

hydrogen and R4 is hydrogen, 4'-chloro or 4'-fluoro. 

The most preferred examples for RS include i-propyl 

and cyclopropyl. The most preferred example for Y may be 

(E)--CH=CH-. 

As ,the most preferred examples for Z, the 

above-mentioned preferred' ~xamples for.Z may be mentioned . 
. ' ~ 

Now, particularly pref~rred specific compounds of the 
'--- . 

present invention will be e,resented. The followi'ng 

compounds (a) to (z) are shown in the form of carboxylic 

'acids. However, the present invention include not only 
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the compounds in the form of carboxylic acids but also the 

corresponding lactones formed by the condensation of the 

carboxylic acids with hydroxy at the S-position, and 

sodium salts and lower alkyl esters (such as methyl, 

ethyl, i-propyl and n-propyl esters) of the carboxylic 

acids, which can be physiologically hydrolyzed to the 

carboxylic acids. 

(a) (E)-3,5-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'­

(l"-methylethyl) -'quinolin-3 '-yl)-hept-6-enoic acid 

(b) (E)-3,5-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'­

(1" -methylethyl) -6 ',-chlor6-quinolin-3' -yl]-hept-:-6-enoic 

acid 

(c) (E)-3,5-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'­

(l"-methylethyl)-6'-mei:hy~quinolin-3'-yl]-hept-6-enoic 

acid --::. 
.~---.-' 

(d) ,(E) -3 , 5-dihydroxy-..-i_:.. [4' - (4,' , -fluoropheny 1) -2 ' -

(I' '-methylethyl)-6',7'-dimethoxy-quinolin-3'-yl]-hept-6-

enoic acid 

(e) (E)-3,5-dihydroxy~7-[4'-(4' '-fluorophenyl)-2'­

cyclopropyl-quinolin-3'-yl]-hept-6-enoic acid 

(f) (E)-3,5-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'­

cyclopropyl-6'-chloro-quinolin-3'-yl)-hept-6-enoic acid 

(g) (E)-3,5-dihydroxy-j-[4'-(4' '-fluorophenyl)-2'-
.." e=::: 

cyclopropyl-6' -methyl-quin'ilin-3' -yl]-hept-6-enoic a'cid 
'-- ' 

(h) (E)-3,S-dihydroxyt7-[4'-(4' '-fluo,rophenyl)-2'-
..... 

cyclopropyl~6' ,7'-dimethoxy-quinolin-3'-yl]-hept-6-enoic 

acid 
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Ii) IE)-3,S-dihydroxy-7-[4'-14' '-chlorophenyl)-2'-

Il"-methylethyl)-quinolin-3'-yll-hept-6-enoic acid 

. Ij) (E)-3,S~dihydroxy-7-[4'-14' '-chlorophenyl)-2'-

11' '-methylethyl) -6' -chloro-quinolin-3' -yl'l-hept-6-enoic 

acid 

Ik) IE)-3,S-dihydroxy-7-[4'-14' '-chlorophenyl)-2'-
, . 

II' '-methylethyl)-6'-methyl-quinolin-]"-yll-hept-6-enoic 

acid 

(1) IE)-3,S-dihydroxy-7-[4'-14"-chlorophenyl)-2'-

I..) (1" -methylethyl) -6' ,7' -dimethoxy-quinolin-3 '-yl]-hept-6-

enoic acid 

1m) IE)-3,S~dihydroxy-7-[4'-14"-chlorophenyl)-2'­

cyclopropyl-quinolin-3'-yl]-hept-6-enoic acid 

In) (E)-3,S-dihydroxy~~[4'-14' '-chlorophenyl)-2'­

cyclopropyl-6'-chloro-quin~in-3'-yl]-hept-6-enoic acid 
. ,:""'.-'" . 

. (0) I·E) -3 ,S-dihydroxy-7-:H' - 14' ! -chlorophenyl)..,2'­

cyclopropyl-6'-methyl-quinolin-3'-yll-hept-6-enoic acid 

.Ip) IE)-3,S-dihydroxy~7-[4'-(4"-chlorophenyl)-2'­

cyclqpropyl-6'7'-dimethoxy-quinolin-3'-yl]-hept-6-enoic 

acid 

(q) (E)-3;S-dihydroxy-7-[4'-phenyl~2'-(1' '­

methylethyl)-quinolin-3'-yl]-hept-6-enoic acid 

(r) (E)-3,S-dihydroxy':'~[4'-phenyl-2'-(1' '-
" ~ 

methylethyl)-6'-chl:oro-quil1olin-3'-yll-hept-6-enoic'acid 
~ - -, 

(5) (E)-3,S-dihydroxy-t::-[4'-phenyl-2'-(1' '-

methylethyl)-6'-methyl-quinolin-3'-yl]-hept-6-enoic acid 

(t) (E)-3,S-dihydroxy-7-[4'-phenyl-2'-(1' '-
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methylethyl)-6',7'-dimethoxy-quinolin-3'-yl]-hept-6-enoie 

acid 

(u) (E)-3,S-dihydroxy-7-[4'-phenyl-2'-cyc16propyl­

quinolin-3'-yl]-hept-6-enoic. acid 

(v) (E)-3,S-dihxdroxy-7-[4'-phenyl-2'-cyclopropyl-6'­

ehloro-quinolin-3'-yl]-hept-6-enoie acid 

(w) (E)-3,S-dihydroxy-7-[4'-phenyl-2'-cyclopropyl-6'­

methyl-quinolfn-3'-yl]-hept-6-en6ic acid 
. . 

(x) {E)-3,S-dihydroxy-7-[4'-phenyl-2'-cyclopropyl-

6',7'-dimethoxy-quinolin-3'-yl]-hept-6-enoic acid 

(yr (E)-3,S-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'­

(l"-methylethyl)-6'~methoxy-quinoLin-3'-yl]-hept-6-enoie , . 

acid 

(z) (E)-3,S-dihydroxY"'~[4'-(4< '-fluorophenyl)-2'-· 
. . 

cyclopropyl-6' -methoxy-quirfa'1.in-3' -yl ) -.hept-6-enoic acid 
-.-" 

. The mevalonolactones oHhe formula I can b.e prepar.ed 

by the following reaction scheme. The enal III can also 

be prepared by processes K, Land M; 
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In the above reaction scheme, Rl, R2, R3 , R4 , R5 , R6 

and Rl2 are as defined above with respect to the formula 

I, and R2l and R22· independentlY r~present Cl _4 lower 

. alkyl such as methyl, ethyl, n-propyl, i-propyl or 

n-butyl. 

Step A represents a reduction reaction of the ester to 

a primary alcohol. Such reduction.reaction can be 

conducted by using various metal hydrides, preferably 

diisobutylaluminium hydride, in a solvent such as 

tetrahydrofuran or 'toluene at a temperature of from -20 to 

20oC, preferably.from -10 t'o 10oC. 

Step B represents an.oxidation reaction.of the primary 

alcohol to an aldehyde, which can be conducted by using 

var ious oxidizing agents.' '!';ieferably, ·the reaction can be 

conducted by using pyridin~~_chlorochromate in methylene 
~. 0 

:chloride ·at a temperature oi,~·from O. to 25 C, or by using 

oxalyl chloride, di~ethyl sulfoxide and a tertiary amine 

such as triethylamine (Swern oxidation), or by using a 

sulfur trioxide pyridine complex. 

Step C represents a synthesis of a 

3-ethoxy-l-hydroxy-2-propene derivative, which can be 

prepared by 'reacting a compound V to Ii thium compound 

which has been preliminari~. formed by treating 
.' ~ 
'-

cis-l-ethoxy-2-(tri-n-buty~stannyl)ethylene with butyl 
~. 

lithium in tetrahydrofuran~ 

As the reaction temperature, it is preferred to employ 
. . . . 0 

a low temperature at a level of from -60 to -78 C. 
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Step 0 represents a synth~sis of an enal by acidic· 

hydrolysis. As the acid catalyst, it is preferred to 

employ p-toluene s·ulfonic acid ,hydrochlor ic ac id or 

sulfuric ~cid,· and the reaction may be con~ucted in a 

solvent mixture of water and tetrahydrofuran or ethanol at 

a temperature of ·from 10 to 2SoC. The 

3-ethoxy-l-hydroxy-2-propene derivative obtained in Step C 

can be used in Step 0 without purification i.e. by simply 

removing.tetra-n-butyl tin formed simultaneously. 

Step E represents a double anion condensation reaction 

between the enal.!II and an acetoacetate. Such 

condensation reaction is. preferably conducted by using 

sodium hydride and n-butyl lithium as the base in 

tetrahydrofuran at a tempe~ture of from -80 to OOC, 

preferably from -30 to -10~~ . !".-

. Step.F represeiits.·~ reduction reaction of the carbonyl 

group, which can b~;' conudcted by using a metal hydride, 

preferably sodium borohydride in ethanol at a temperature 

of from -10 to 2SoC; preferably from -10 to soc. 

Further, the reduction reaction may be conducted by 

using zinc borohydride in dry ethyl ether or dry 

tetrahydrofuran 

preferably from 

at a 'temperature 
. . o' 

-80 to -50::C . 
. ' -

of -100 to 2SoC, 

Step G is a step for hidrolyzing the ester. Th·e" 
=-- . 

hydrolysis can be conducte~. by using an equimolar amount 

of a base, preferably potassium hydroxide or sodium 

hydroxide, in a solvent mixture of water and methanol or 
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ethan'ol at a temperature of from 10 to 2S oC. The free 
" 

,acid hereby obtained may be converted to a salt with a 

suitable base. 

Step 'H is a step for forming a mevalonolactone by the 

dehydration reaction of the free hydroxy ac'id I-2. The 

dehydration reaction can, be conducted in benzene or 

toluene under reflux while removing the resulting water or 

by ~dding a suitable dehydrating agent such as molecular 

sieve. 

Further, the dehydration reaction may be conducted in 

dry methylene chlorid~ by using a lactone-forming agent 

such as carbodiimide, p~eferably a water soluble 

carbodiimide such as 

N-cyclohexyl-Nf-(2f-(methy~~rpholinium)ethylJcarbodiimide 

p-toluene sulfonate at a·t~~ratur.e.of from 10 to 3SoC, 
, '-.--

,~ :preferably from 20 to·2S6C.:;~ 

,Step J·represents a reaction for hydrogenating the 

doub1e bond connecting the mevalonolactone moiety and the 

quinoline ring. This hydrogenation reaction can be 

conducted by using a catalytic amount of palladium-carbon 

or ,rhodium-carbon in a solvent such as J11ethanol, ethanol, 

tetrahydrofuran or acetonitrile at a temperature of from 0 

to SOoc, preferably froin .i~·· to 2SoC . 
. - ~ 

Step K representl? a re~'ction for the synthesis' cif an 
~. 

a,B-unsaturated carboxyliclacid ester, whereby a 
~ . . . 

trans-form a,B-unsaturated carboxylic acid ester can be 

obtained by a so-called Horner-Wittig reaction, by using an 
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alkoxycarbonylmethyl phosphonate. The reaction is 
:. .ON. 

conducted by using sodium hydride or potassium t-butoxide 

as the base in dry tetrahydrofuran at a 

from -30 to o ' o C, preferably from -20 to 

temperature of 

-lSoC. 

Step L represents a reduction reaction of the 

a,B-unsaturatedcarboxylic acid ester to an allyl alcohol. 

This reduction reaction can be conducted by using various 

metal hydrides, preferably diisobutylaluminiumhydride, in 

a solvent such as dry tettahydrofuran or toluene at a 

temperature of from -10 to 10oC, preferably from -10 to 

'OoC. 

Step M represents an oxidation ,reaction of the allyl 

alcoho~ to an enal. This oxidation reaction can be 

conducted by, using various~idizing agents, particularly 

active manganese dioxide;, iJ:t-:§. solv,ent such as 
-.-' 

:tetrahydrofuran, I ethyl eth~~or ethyl acetate at 

a temperatrue of: f~'om 0 to 100oC, preferably from 15 to 

SOOC. 

Step N represents a reaction for the synthesis of an 

a,B-unsaturated ketone by the selective oxidation of the 

dihydroxy carboxylic acid ester. This reaction can be 

conducted by using activated manganese dioxide in a 

solvent such as ethyl ethec,' tetrahydrofuran, benzene or . " -=-
toluene at a temperature o~' from 20 to SOOC, prefer~bly 

from 40 to SOOC. 
:- . 

" 

In addition to the compounds disclosed in Examples 

given hereinafter,' compounds of the formulas 1-2 and 1-5 
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given in Table 1 can be prepared by the process of the 

present invention. In Table 1, i- means iso, sec- means 

'secondary and c- means cyclo. Likewise, Me means methyl, 

Et means ethyl, Pr means propyl, Bu means butyl, Pent 

-, means' penty,l, Hex means hexyl and Ph means phenyl., 

~ . 

. ...1J.L---.-. 

--' 
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Table 1 
011 

! 
CO.R I

' 

011 
RZ 

I - 2 CR,z=lI) 
I - 5 CR' '=Na) 

R' R Z R 3 R 4 R S R • 

6 - OMe H H H i - Pr H 

6 - OMe H 4-F H i - Pr H 

6 - Br H 4-F H i - Pr H 

6 - Me 8 - Me 4-F H i - Pr H 

7 - Ol1e 8 - Ol1e 4-F H i - Pr H 

6 - Br H 2~ H i - Pr H 

6,7 .-~ 

.~--

··0 
- .. 

- _. 
..... ~ 4 -.f-~ H· i - Pr H 

H H 4-F H 0 H 

H H 4 - Ph H i - Pr H 

H H 4-PhCll z H i - Pr H 

6 - G .e H 4 - F H c-Pr H 

6 - C .e H 4 - F H sec-Bu H 

6-0GJlzPb H 4·~~ H i-Pr H 
.' ~ 

H H 4- F 
" 

H i - B u H 
;-. 

H H 4-:J;' H c-Pent H 

6 - G .e H 4 - F H c-Pent H 

6-Me zN H . 4 - F H i - P r H 
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R I, R Z R 3 R 4 R 5 R • 

6-11e H 4 - F H c - Pr H 

6-i-Pr H 4- F H i-Pr H 

7-l1e H 4- F H c - Pr H 

6-01le H 4- F H c - Pr H 

6J Br ' H 4- F H c - Pr H 

6-i-Pr H 4- F H c - Pr H 

6 - C .e B-C .e,' 4- F H c - Pr H 

5-F '6- Br 't- F H i-Pr B-Br 

6-011e 7 - Olle' jir::-_ F H i-Pr 8-0Me 
-

' .... ~ 
6-l1e 7-Me -4- F H i-Pr 8-Me 

6 - C .e 7 -C .e 4- F H i - Pr 8 - C .e , 

H H 4- F H c-Bu H 

H H 4- F H c-Hex H 

6-011e 7-0Me H H i-Pr H 

6-011e 7-0Me 4 -C .e H i - P r H 

6-0Me 7-011e . -: . H H c-Pr H -
~ 

6-011e 7-01le .,-- C .e H c-Pr '. H 
~ 

6-011e 7-0Me t-.{ - 'r H c-Pr H . ' 
re .. 

,1 
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. " ,! 

RI R 2 R 3 R 4 R S 
R • 

6-l1e H H H i-Pr H 

6-Me H 4- C .e H i-Pr H 

6 - Me, H H H c-Pr H 

6-Me H 4 -C .e H c-Pr H 

6-l1e H 4-F H c-Pr H 

6 - C .e H H H i-Pr H 

6 - C .e H 4 -C .e H i-Pr H 

6 - C .e H -;H H c-Pr I:i 
--l 

6 - C .e H ' ~;::e-.e H c-Pr H 
, .. - .-r _'t..' 

6 - C .e H 4-F H c-Pr H 

H H H H i-Pr H 

H H 4 -C .e H i-Pr H 

H H' H H c-Pr H 

H H 4 - C .e H c-Pr H. 

H H 4-F H c-Pr H 

---
~ -
" t-
" 
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Further, pharmaceutically acce,ptabl.e salts such as 

potassium salts or esters such as ethyl esters or methyl 

esters of these co'mpoun'dscan be prepared in the same 

manner. 

5 The compounds of the present invention exhibit high 

inhibitory activities against the cholesterol biosynthesis 

wherein HMG-CoA reductase acts as a rate limiting enzyme, 

as shown by the test results given hereinafter, and thus 

are capable of suppressing or reducing the amount of 

10 cholesterol, in blood a,s· lipoprotein. Thus, the compounds 

of the present invention are useful as curing agElnts 

against hyperlipidemia, hyperlipoproteinemia and 

atherosclerosis. _ 

They may be fO.rmulated 'irito var ious sui table 
" 

15 formulations depending upog:~e manner of the' -.--
:administration. The coin~ou~as of the present invention 

', .. 
may be administered in the form of free acids or in the 

form of physiologically hydrolyzable and acceptable esters 

or la,ctones, or pharmaceutically acceptable salts. 

20 The pharmaceutical composition of the present 

invention is preferably administered orally in the form of 

the compound of the present invention per se or in the , 

form of powders, granules~ iablets or capsules formulated 
. ..' .-::= 

by mixing the compound of t,he present invention with a 
'"- . 

25 suitable pharmaceutically ~'~eptable binder such as ' 

hydro~ypropyl cellulose, syrup, gum arabic, 

gelatin, sorbitol, tragacanth gum, polyvinyl pyrrolidone 

i 
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or CMC-Ca, an excipient such as lactose, sugar, corn 

starch, calcium phdsphate, sorbitol, glycine or crystal 

cellulose powder, a lubricant such as magnesium stearate" 

talk, p6lyethylene glycol br silica, and a disintegrator 

such as potato starch. 

However, the pharmaceutical composition of the present 

inventio~ is not limited to such oral adminisfration and 

it is applicable for parenteral' administration. For 

example, i 1: may be' 'a'dministered in the form of e. g. a 

supposi tory formulated by using o,ily base material such as 

cacao butter, polyethylene glycol, lanol'in or fatty acid 

triglyceride, a transdermal' therapeutic base formulated by 

uping liq~id paraffin, white vaseline, 'a higher alcohol, 

Macrogol ointment, hydroph.i:j::ic ointment or hydro-gel base 
" 

material, an injection for~lation' formulated by using one 
. . ,!,9'~- .... 

,.,. :or ,more materials select~d :4;;rom the. group consisting of 

polyethylene glycol; hydro-gel base material, distilled 

water, distilled water for injection and excipient such as 

,lactose or corn starch, or a formulation for 

administration through mucous membranes such as an ocular 

mucous membrane, a nasal mucous membrane and an oral 

'mucous membrane. 

Further, the compounds~f the present invention may be 
. ," -== 

combined with basic anion-el'clJ,ange,' resins which are capable 
~. 

of binding bile acids and iet not being absorbed in 

gastraintestinal tract. 

The daily dose of the compound of the formula I is 
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from 0.05 to 500 mg, .preferably from 0.5 to 50 mg for an 

adult. It is administered from once to three times per 

day •. The dose may of course be varied ~epending upon the 

age, the weight or the condition of illness of the 

patient. 

The compounds of the formulas II to VII are novel,· and 

they are important inte.rmediates for the preparation of 

the compounds of the formula I. Accordingly, the present 

invention relates also to the compounds of the formulas II 

to VII and the processes fdr their production. 
[Examples] 

NOW, the present invention will be described ,in 

further detail. wi th 'r.eference to Test Examples for the 

pharmacological activities of the compounds of the present 

invention, 'their preparati~.Examples and Formulation 

Examples. However, it sho,,:t''1_be unders.tood that the 

:present i'rtvention is by no1Tteans restricted by such 

specific Examples. ' 

PHARMACOLOGICAL TEST EXAMPLES 

Test A: Inhibition of cholesterol biosynthesis from 

acetate in vitro 

Enzyme solution was prepared fro~ liver of male Wistar 

r'at (weighing from 200 to 250 g) cannulated' to.the bile-duc't and disch~rged 

bile for over 24 hours. "'L~ver was cut out at mid-dark and 
.' -

microsome and 105000 xg supernatant fraction which was . .' ~ 

precipitable with, 40-80% o~atur-ation of ammonium su1fate 

(sup fraction) were prepared'from liver homogenate according 

to the modified met~dd of Knauss & al.; Kuroda, M., et. al. , 
Biochim. Biophys. Acta, 489, 119'(1977). 
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By the c!mnulation to the bile-duct of J;"ats,' 

it has been confir.med that the ability for 

cholesterol biosynthesis is increased from a few to 10 

times. The measurement of the ability for cholesterol 

biosynthesis was conducted in accordance with a method of 

Endo, The Metab,olism, 16, 1757 (1979). Namely, microsome 

(0.1 mg protein) and sup fraction (1.0 mg protein) were 

incubated for '2 houts at 370 C in 200 ~l of reaction ~ixture 

containing ATP; 1 RIM, Glutathione; 6 RIM and 0.2' RIM [2_14C] 

sodium acetate (0~2 ~Ci) with 4 ~l of test compound solution 

in water or dimethyl sulfoxide jDMSO). To Stop, 

reaction and saponify, 1 ml of 15% EtOH-KOH was added to 

the reactions and heated at 75 0 C for 1 hour. 

Nonsaponif~able lipids ,wer~xtracted with petroleum ether 

'and incorporated 14C radioa~vity ~as counted. 
, -.-' 

.Inh.ibi tory: activity of ccimp~i.inds was indicated with IC50 • 

which is the condintration for inhibiting radioactivity' 

incorporated in the nonsaponifiable lipids at the level of 

50%. 
Test B: Inhibition of cholesterol biosynthesis in 

culture cells 

Human liver cancer cells (Hep G2 cells)at over 5th 

passage were seeded to 12'~11 plates and incubated with 

Dulbecco's modified Eagl~ (~) med'ium containing 10% of fetal 
, 0 -' , 

bovine serum (FBS) at37 C,~%'C02 until cells were confluent 
, " 

for about 7 days. Cells' we;~ exposed to the DME medium 

containing 5% of lipoprotein deficient serum (LpDS) 

prepared by ultracentrifugation method and the incubation 
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was continued. By changing the FBS containing medium to 

tihe LpDS containing mediu~, it has been confirmed that the 

~bility for· cholesterol biosynthesis in vivo increases 

about 1.4 times. After 24 hrs ~ incubation the medium was 

.emoved, 0.5 ml of DME medium containing 5% LpDS was added 

fresh and 10 ~l of test compound solution dissolved in 

water or DMSO was' added. 0;2 ~Ci of [2_14C]sodium 

acetate was added at 0 hr(B-l) or 4 hrs(B-2) after 

addition of compounds. After 4 hrs further incubation 

with [2_14C] sodium acetate, medium was removed and cells 

were washed with phosphate buffered saline(PBS) chilled at 

40 C three times. Cells were scraped with rubber policeman 

and collected to tubes. TtL.the resulting cell pellet, 200 

~l of 0.5 NKOH was added· arfP.':-~he ce.lls .were digested by 

:heating them overnight. A1tqUot of the digestion was 
. "I .. 

saponified with 15% EtOH-KOH. Nonsaponifiable lipids 
14 obtained were extracted with petroleum ether and C 

radioactivity was counted. On the other hand, the amount 

of the protein was measured by using the remaining of the 

cell digestion. The ability of cholesterol biosynthesis 

was indicated with DPM/mg cell protein. Inhibitory 
-.' 

activity of compounds wa~ 'i~dicated with IC
SO

' which is 

the concentration for inhi~iting radioactivity 
'- . 

incorporated in the nonsap~ifiable lipids at the level of 

50%. 
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Test C: Inhibition of cholesterol biosynthesis 

Male sprague-Dawley rats weighing about 150 

in vivo 

g were fed 

normal ava~lable diet and water ad libitum, and exposed 

to 12 hours light/12 hours dark lighting pattern 

. 0 AM d k) f· or from 7 to 10 days. After the - 2:0 ar . 
they were used for in vivo inhibition test 

(2:00 PM 

freeding,. 

of cholesterol biosynthesis. Animals were separated 

groups consisting of fiv~ rats as to be average mean body 

weight in each groups. Test compounds at dosage of 

·0.02-2 mg/kg body weight (0.4 ml/IOO g body weight), 

were dissolved in ·water or suspended in 0.5% methyl 

cellulose and orally administered at 2-3 hours before 

mid-dark (8:00 PM), while cholesterol biosynthesis reaches 

to maximum in rats. As co·Iit501, rats were orally 

administered only water ot· "iff-b-icle .. ·At90 minutes after 

sample administration," rats w"eire injected 

intraperitoneally with 10 ~Ci of [2_14C]sodium· acetate at 
,-

volume of 0.2 ml (58 mCi/mmol) per one. 2 Hours later, 

blood samp.les were obtained under anesthesia with 

hexobarbital and: serum were separated immediately. Total 

lipids were extracted from 2 ml of the serum: according to the 

method of Folch etal. and saponified with EtOH-KOH. 
Nonsaponif i~ble lipids Ii~i:.e_. 7xtracted with petroleum eth~r 

and r~dioactivi ty incorps·ral.ed into nonsaponif iable 

lipids was counted. 

. . 
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Inhibitory activity was indicated as percent decrease 

of counts in testing groups (DPM/2 ml serum/2 hours) from 

that in cOntrol group. 

With respect to the compounds of the present 

invention, the inhibitory' activities a·gainst th·e 

cholesterol biosynthesis in which HMG-CoA reductase serves 

as a rate limiting enzyme, were measured by the above Test 

A and B. The results are shown in Tables, 2, 2-2, 3 and 

3-2. .Further, the results of the measurements by Test C 

are also presented. 

--' 

,. 
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Table 2: Inhibitory activities by Test A 

Compound 

( Co·mpounds 
of the present 
invention) 

I-13 

I-51 

I-52. 

I-53 

(Reference 
compounds) 

Mevinolin 

C:3-514 
.. 

lC 50 (mola~ concentration) 

1. 25 x 10-7 

1.0 x 10-8 

7.1 x 10-8 

1.9 x 10-7 

1. 4. x 10-8 

9.0' x 10-9 •. 

In Table 2-2, the rela~-ive activities are shown based 

on the activities of cS':'5iiV.being evalliated to be 1. 
~. 

Table 2-2: Relative activities by Test A 

Compound 

(Comounds of 
the present 
invention) 

I-16 

I-ll6. 

I-ll7 

I-120 

I-522 

--

Relative activities 

1. 75 
- .. - 2.25 
~ .-
- 0.37 
t-.. 3.21 
~:. 

0.76 
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StruCtures of reference compounds: 

(1) Mevinolin 

a all ---

(2)" CS-S14 

--l 
. ....:Ii:J.;.---.-. 
-. 

- . -
,. 
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Table 3: Inhibitory activities by Test B-1 

Compound 

(Compound 
of the present 
invention) 

I-51 

(Reference 
compound) 

CS-514 

'IC50 (molar concentration) 

1 

3.5 x 10-7 

In Table 3-2, the relative activities are shown based 

on the activities of CS-514 being evaluated to be 1. 

Table 3-2: Relative activities by Test B-1 

Compound 

1-116 

1-520 

II-20 

-. ' 

~~ Relative activities 
.~----.-. 
-. 

19.4 

20.0 

20.8 

Results of the measurement of the inhibitory 

activities by Test C 

The percent decrease of counts after the oral 

administration of 0.05 mg/~ of compound I-520 was 55% 
" ~ 

relative to the measured value of the control group:· The 
, " -, 

percent decrease of counts'~after the oral' administration 

of 10 mg/kg of CS-514 was 55% under the same condition. 

The compounds of the present invention exhibited 
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activities superior to the reference compound such. as 

CS-Sl4 or Mevinolin in Test A, and exhibited activities 

superior to CS-Sl4 in Tests Band C. 

Acute toxi6!ty. test examples 

A O.S% CMC suspension of a test compound was orally 

administered to ICR male mice (group of three mice). The 

.. acute toxicity was determined based on the mortality after 

seven days. With compound I-57, I-58, I-S9, I-Sll., I-S12, 

I-S13,' I-si~, I-SIS; I-517 and I-523 of the present 

invention, the mortality was 0% even when they were orally 

.administered in an amount of 1000 mg/kg. 

EXAMPLE 1 

Ethyl (E)-3,5-dihydroxY-7-[4'-(4"~fluorophenyl)-2i­

(I' '-methylethyl)-9uinolin~'-yll-hept-6-enoate (compound 

I-ll) (prepared by steps.o~xample.l-a. throuqh Example 
-...,-." 

-~-. 

EXAMPLE I-a: Ethyl 4-(4'-fluorophenyl)-2-(l'­

.methylethyl)-guinolin-3-yl-carboxylate (compound VII-I) 

The synthesis was conducted in accordance. with the 

method disclosed in J. Org. Chern., 2899 (1966). 

6.4S g (0.~3 mol) of 2-amino-4'-fluorobenzophenone, 

5.S3 g (0.035 mol) of ethyl isobutyrylacetate and 0.1 ml 

of conc. sulfuric acid wer~'dissolved in 30 ml of glacial 
.' ~ 

'acetic aC'id, and the mixtur-;- was heated at 1000C for" 'about 
r . 
'"-- . 

10 hours. After confirmilii. the substantial disappearance 

of 2-amino-4'-fluorobeniophenone by thin layer 

chromatography, the reaction solution was Cooled to room 
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E'XAMPLE l-c: 4- (4' -fluorophenyl) -2- (1' -methylethvll­

guinolin-3-yl-carboxyaldehyde (compound V-I) 

2.0 g (9.3 mmol) of pyridinium chlorochromate and 0.4 

g of anhydrous sodium acetate was suspended in 10 ml of 

dry dichloromethane. To this suspension, a'solution 

obtained by dissolving 1 g (3.4 mmol) of compound VI-l in 

10 ml of dry dichloromethane, was immediately added at 

room temerature. ,The mixture was stirred for one hour. 

Then, 100 ml of ethyl ether was added thereto, and the 

mixture was thoroughly mixed. The reactton mixture was 

,filtered under suction through a silica gel layer. The 

filtrate was dried under reduced pressure. The residue 

was dissolved in the isoprgpyl ether, and insoluble 

substances were filtered 'o~; The· filtrate was again 

dried under reduced pressu~~ and the residue was 
.~- '" -.-' 

,.recrystallized from diisopeopyl ether to obtain 0.7 g 

(Yield: 70%) of slightly yellow prism crystals. Melting 

point: 124-126oC. 

EXAMPLE I-d: 3-(3'-ethoxy-l'-hydroxy-2'-propenyl)-4-(4'­

fluorophenyl)-2-(l'-methylethyl)-guinoline (compound IV-I) 

1.13 g (3.13 mmol) of cis-l-ethoxy-2-(tri-n-

but ylstannyl) ethylene waj dissolved in 8 ml of dry 

tetrahydrofuran, and the ·s~iution was cooled to -78oC ,in a 

nitrogen stream. To this ~olution, 2 ml (3.2 mmol)of a 
"-- ' 

15 wt% n-butYllithium-n-he~~ne solution was dro~wise 

added. The mixture was stirred for 45 minutes. Then, a 

solution prepared by dissolving 0.76 9 (2.6 mmol) of 
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compound V-I in 10 ml of dry tetrahydrofuran was dropwise 

added thereto. The reaction mixture was stirred at -7SoC 

for two hours. Then, 2 ml of a saturated ammonium 

chloride solution wa,s adde'd thereto to terminate the 

reaction. The organic layer was extracted with diethyl 

ether, and the diethyl ether extract was washed with a 

saturated sodium chloride aqueous solution and dried over 

anhydrous magnesium sulfate. The solvent was distiiled 

off under reduced pressure. The residue was separated 

with n-hexane and acetonitrile. The solvent was distilled 

off under reduced pressure 'from the acetoni tr ile ,layer, 

and an oily substance thereby obtained was purified by 

silica gel column chromatography (eluent: 2.5% 

methanol-chloroform) to ob~in 0.91 9 of the desired '. ~-. 

compound in a purified 'oil~7£Erm. 
-.-. 

:H-MNR (CDCl3 ) 15 ppm:· -.' 

1.1(t,3H,7Hz) l.37(d,6H,J=7Hz) 3.7(m,lH) 

3.7(q,2H,J=7Hz) 4.75(t,lH" J=,7Hz),5.7'(m,lH) 

5.95(m,lH) 7.05-S.2(m,SH) 

EXAMPLE l-e: (E)-3-[4'-(4"-fluorophenyl)-2'-(l' ,­

methylethyl)-guinolin-3'-yllpropenaldehyde (compound 

r-II-l) 

0.91 9 of compound rv~i'was dissolved in 20 ml of 

tetrahydrofuran, and 5 ml ~f water and 100 mg of 
~. 

p-toluenesulfonic acid were, added thereto. The mixture 
, , . 

was stirred at room temperature for 24 hours. The 

reaction solution was extracted with diethyl ether a few 
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times. The extracts were washed with a saturated sodium 

chloride aqueous solution and dried over anhydrous 

magnesium sulfate. Then, the solvent was distilled off 

under reduced pressure. The resi~~e was purified by silica 

'. gel'column chromatography (eluent: chloroform)· to obtain 

the desired product as· white prism crystals. 0.4 g (50%). 
Mel ting 'point: 127-12SoC. 

EXAMPLE I-f: Ethyl (E)-7-[4'.-(4"-fluorophenyl)-2'-(l""': 

methylethyl)-quinolin-J'-ylj-5-hydroxy-3-oxohepto-6-

enoate (compound II-I) 

50 mg of 60%. sodium hydr·ide was washed wi th dry 

petroleum ether and drie~ under a nitrogen stream, and 

thery suspended in 5 ml of dry tetrahydrofuran. The 

suspension was cooled to ·_l:$.°c in a nitrogen atmosp·here. 

Then, 120'mg (0.92 mmol).o:f.-'E!thyl acetoacetate was 
. ...:If.J.I:.-­-.-. 

:drQPwise .added . thereto, anct:Jhe mix.ture was stirred for 15 

minutes. Then, 0.6'ml (0.92 mmol) of a 15 wt% 

n-butyllithium-n-hexane solution was dropwise added 

thereto, and the mixture was stirred for 30 minutes. 

Then, a solution prepared by dissolving 160 mg (0.5 mmol) 

of compound III-I in dry tetrahydrofuran, was dropwise 

added thereto, and the mixture was stirred for one hour. 

To the reaction mixture, ·J.:IDI of a saturated ammonium 
~ 

chloride aqueous solution w'as added at -150 C·. Then~· the 
.~. 

mixture was extracted thre~. times with diethyl ether. The 

diethyl ether solution was washed with a saturated sodium 

chloride aqueous solution and dried over anhydrous 
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magnesium sulfate. The solution was evaporated to dryness 

under reduced" pressure. The residue was recrystallized 

from diisopropyl ether to obtain 130 mg (yield: 59%) of 

white crystals. Melting point: 99-101oC. 

EXAMPLE I-g: Ethyl (E)-3,5-dihydroxy-7-[4'-(4' '­

fluorophenyl)-2'-(1"-methylethyl)-guinolin-3'-ylJ-hept-

6-endate (compound I-II) 

110 mg (0.245 mmol) of compound 11-1 was dissolved in 

5 ml of ethanol in a nitrogen atmosphere, and the solution 

Was cooled-to OoC. Then, 10 mg (0.263 mmol) of sodium 

borohydride was added, and the mixture was stirred for 

one hour. Then, 1 ml of.a 10% hydrochloric acid aqueous 

solution was added thereto, and the mixture was extracted 

three times w.ith ethyl eth~ .. The. ethyl ether solution 

was washed with a saturate~-sodium chloride aqueous 
. ...bi,-­
~-

·solution .and dried over anli¥~rous magnesium sulfate . 

Then, the solution was evaporated to dryness under reduced 

pressure. The residuiL oil was purified by silica gel 

column chromatography (eluent: 5% methanol-chloroform) to 

obtain the desired product as a pure colorless oily 

substance. 70' mg (Yield: 64%) 

H-l'IMR (inCDC1
3

) Il ppm: 

1.30(t,3H,J=SHz) 1.39{d-;6H,J=SHZ) 1.4_l.S(m,2H) 
." ~ . 

2.42(d,2H,J=7Hz) 3.0-3;-·S (m,2H) 3.50(m,lH) 
'- . 

3.9-4.6(m,2H) 4.20(q,2I!!J=SHZ) 5.35(m,lH) 

6.59(m,lH) 7.10-S.1S(m,SH) 
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EXAMPLE 2 

56di~~ silt of (E)~3,5-dihydroxy-7-[4i-(4' ,.­

fluorophenyl}-2'-(l' '-methylethyl)-guinolin-3'-yl]-hept-

6-~noic .acid (compound I-51) 

60 mg (0.133 mmol) of compound I-II was dissolved in 3 

ml.of ethanol. Then, 0.26 Jill of a 0.5 N sodium hydroxide 

aqueous· solution was dropl'l'ise added thereto. The mixture 

was. stirred at room temperature for further one hour, and 

ethanol was distilled off under reduced· pressure. Then,S 

ml of·water was added thereto, and the mixture was 

extracted with ethyl ether. The aqueous layer was 

freeze-dried to obtain 40 mg (67%) .of hygroscopic whfte 

powder. Melting point: .207~2090C (decomposed). 
o· 

EXAMPLE 3 .. r::..... 

(E) -3, 5-dihydroxy-7- [4 '~L4' '.-fluorophenyl) -2' - (1' '-
-.-. 

:methylethyl) -guinolin-3 ,':'y:Lk':"'hept-6:-enoic acid (compound 

I-211 

110 mg (0.244 mmol) of compound I-II was dissolved in 

10 ml of ethanol. Then, 0.79 ml of a 0.5 Nsodium 

bydroxide aqueous solution was dropwiseadded thereto. 

The mixture was stirred at room temper.ature for further 

qne hour, and ethanol was distilled off under reduced 

pressure. Then, 10 ml o{·~ter was added thereto, and the 
00 ~ 

mixture was extracted with "ethyl ether. The aqueous· layer 
~. 

was weakly acidified (pH 4~.with a dilute hydrochloric 
... 

aqueous solution and extracted three times .with ethyl 

ether. The ethyl ether layers were put together and dried 
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over a[1hydrous magnesium sulfate. Then, the solvent was 

distilled off un~e~ red~ced pressure to obtain 90 mg of 

slightly yellow oily substance . 

. H-N.MR (in CDC13 ) 15 ppm: 

1.36(d,6H,J=7Hz) 2.4(mj2H) 3.5(m,lH) 3.45(m,lH) 

3.8-4.6(m,2H) 5.40(dd,lH,Jl =19Hz,J2=8HZ) 

6.55 (d,lH,J=19Hz) 7.0-8.3(m,8H) 

EXAMPLE 4 

. (E) -6-:[ 4' - (4' '-fluorophenyl) -2' - (1' '-methylethyl)­

gUinolin-3'-ylethenyl]-4-hydroxy-3,4,5,6-tetrahydro-

2H-pyran-2-one (compound I-'31) 

90 mg of compound I-Zl was dissolved in 10 ml of dry 

toluene, and the solution was refluxed under heating for 3 

hours by means of a DeanB~rk apparatus. 
" 

Toluene was distilled ·<#.:f_ under. reduced pressure, and 
-.-' 

: the residual solid was recL¥~talliz.ed from diisopropyl 

ether to obtain 40 ~g of colorless prism crystals. 

Melting ·point: l82-l84oC. 

By silica gel thin chromatography, the product gave 

two absorption spots close to each other attributable to 

the diastereoniers. (Developing solvent: 3% 

methanol-chloroform) 

These diasteromers wer~'separated and isolated by 
.' ~ 

silica gel thin layer chroIJiatography. [Developing 
'- . 

solvent: t-BuOMe/hexane/ac'!:~one=7/2/l (v/v), Rf=0.6 and 

0.7 (obtained weight ratio: 1/2)] 
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Rf=0.7: trans lactone 

H;-NMR (in,CDC1
3

) 0 ppm: 

1.40(d,6H,J=7Hz) 1.6(m,2H) 2.65(m,2H) 3.4B(m,lH) 

4.20(m,lH) 5.15(m,lH)'5.37(dd,lH,Jl =18Hz,J2=7Hz) 

6.6B(d,lH,J=19Hz) 7.1-B.2(m,BH) 

Rf=0.6: cis lactone 

H-NMR (in CDC1
3) 0 ppm: 

1.40(d,6H,J=7Hz) 1.6(m,2H) 2.65(m,2H) 3.48(m,lH) 

4.20(m;lH) 4.65(m,lH) 5.40(dd,lH,J1=18HZ,J2=7HZ) 

6.66(m,lH) 7.0-B.~(m,8H) 

EXAMPLE 5 

6-[4'-(4' '-fluorophenyl)-2'-(1"-methylethyl)­

guinolin:-3 '-ylethynyl'l-4-hydroxy-3 14 I 5, 6-tetrahydro-2H­

pyran:-2.-one (compound I-41 F-:' 
20 mg of a mixture' of ~tg~tereomers of compound 1-31 

-,-' 
,was dissolved in 5 ml,of'ethanol, and 10 mg of 5% 

palladium-,carbon wail' added thereto. The mixture was 

stirred under a hydrogen atmosphere. After confirming the 

disappearance of the starting substance and the appearance 

of a new spot by thin layer chromatography, the 

palladium-carbon was filtered off, and ethanol was 

distilled off to obtain colorless oil. 

This oil was purified' ~,preparative thin layer 

chromatography to obtain l~ mg of the desired produC"t as 

pure colorless oil. 
t-
o' 

MS (m/e): 40B(M++H), 407 (M,+), 366, 292, 278 

In the same manner as in Example I-a, compounds VII-2 
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to VII-27 were prepared. The physical properties of the'se 

1 2 compounds are shown· in Table 4. (In the Table, R , R , 

R3 , R4, R5 and R2l correspond to the substitients of 

compound VII.) 

--=. 
~-­--.. 

"":. ," 
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Table 4 (Compounds in this Table are compounds of the 

formula VII whel'ein R6 is hydrogen.) 

m. p. 
CompoundR I RZ R' R4 RS R Z I ( 'c ) 

VII- 2 H " 4-F II CII, Czlls 121-
122 

VII- 3 " " " H CII. CzHs 102-
102.5 

.VII - 4 " " " H i-Pr C,H s 85-
85.5 

VII -5 6 -C i H " " CH. Cz"s 100.5-
101. 5 

·VII-6 6 - C i H " " i-Pr C,Hs 105.5-
106.5 

·.VII-7 H " 2-F H i - Pr CzIl. 101. 0-
102.0 

VII- 8 7-l1e H H H i-Pr CzHs . oil 

VII- 9 H " . 4- ~ i H i - Pr C,", 134.0-
136.5 

VII-I0 H H 4-011e H i-Pr CzH. 88.0-
S9.0 

\1][-11 " " Fl1it: " i-Pr cons 10B.5-
109.5 

VII-126-Ci " 2- c...-et-_ " . i" Pr CoIls 101. 0 - .. 
-103.0 - -. 

. -"':'" 
-_ . 

VII-13 " H 4-CF. H i-Pr CoHo 117.5-
119.0 

VII-14 H H ·3-l1e 4-F i - Pr C,Hs oil 

VII-IS H H 3-l1e 5-l1e i - Pr C,Hs oil 

VII-16 6-0Me 7.-0I1e 4-F H i-Pr C,lIs 96.0-
98. 0 

VII- 17 H II 4-F H CoH s CH. 139.0 
139.5 

VII - 1 8 H " 4-F H n - Pr C,lls oil 
- . 

VII-19 6 - C i H 4-1t H i -. P r CzHs 94.5-.' ~ 95.5. -
V11-20 H H .4-R- H c-Pr Cli. 113.5-

t- 116.5 
V11-21 H " 4-0~ H i-Pr C z II s oil 

VII~22 6 -C i 8 - G i 4-F H i - P r Gzll s 96.0-
98.0 

VII-23 6 -G 2 H H II Ph GzHs 118.8 
-119.5 
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VlI-24 6-C l H H 

VlI-2S. H H 4-F 

VlI-26 6-Me H 4-F 

VlI-27 6-0Me 7-0Me 4-F 

VlI-8 

H c-Pr 

H sec-Bu 

H i - P r 

H c-Pr 

~ ppm : 

CII. 97.0-
9B.S 

CH. oil 

C2 Hs 109.0 
-111.0 

CH. 153.0 
-153,5 

0.92 (t,3H,J=7Hz), 1.41.(d.6H.J=6Hz) 

2.47 (s. 3H). 3.27 (Heptaplet,lH.J=6Hz) 
'.~ 

3.96 (q.2HJ:-7Hz). 7.0 -7.8(m, 811) 

VH -14 
-~-' 

H~NMR(inCDCR.3) ~ ppm 

1.01 (t,3H.J=7Hz), 1.42 (d,6H,J=6Hz) 

2.38 (s, 3H, J=3Hz), 3.25(Heptaplet,lH.J=6Hz) 

4.04 (q,2H.J=7Hz). 6.9-8.l<m,7Hz) 

VlI -15 

~ ppm : 

0.97 (t,3H.Ji7Hz), 1.43 (d.6H,J=6I1z) 
. ," -== 

2.29 (5. 6H) .:-3.25 (Heptaplet.1H,J=6Hz) 
----. -. 

4.00 (q,2H.J,!7I!z), 6.8-8.0(m,711) 
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VII - 18 

fI- NMR (in CDCt3) tJ ppm : 

a.98 (t.3H.J=7f1z). 1.02 (t.3H.J=7Hz) 

1.6-2.3(m.2H). 2.8-3.Hm.2H) 

4.03 (q.2H.J=7Hz). 6.9-B.Hm.8H) 

V[ - 21 

H-NI1R (in CDCt3) tJ ppm : 

1.03 (t.3H.J=7Hz). 1.41 (d.6H.J=6Hz) 

3. 2E(Heptaplei:, IH~J';'6Hz) • 4.05 (q. 2H. J = 7Hz) • 

6. B-8.Hm. 13H) 

V[ - 25 

H-NMR (in CDCt
3

) , , ~. ppm 

0.97 (d.6H", J=61i<!-W~"2. 0-2.6 (m. 1H) 
~ =-', . 

. -.,.' . 

2.85 (d.2H.J=7Hz). 3.5Hs.3H). 

6. 8-8.Hm. 8H) 

In the same manner as in Example l-b, compounds VI-2 

to VI-27 were prepared. (In Table 5, Rl, R2, R3 , R4 and 

R5 correspond to the·substituents in compound VI.) 
-,. -

.. 
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Tale 5 ,( Compounds in this Table are compounds of the 

formula VI wherein R6 is hydrogen. ) 

m. p. 

Compound R J 'Rz R' R4 RS ( ·c ) 

, VI - 2 H II p-r II CII , 

VI - 3 H H H H CH l 149-151 

VI - 4 H H II II i-Pr 130-
130.5 

VI - 5 6 - C .e H II II eH l 139-141 

VI - 6 6 -C .e H H H i - Pr 168-169 

'11-7 H H 2-F H i - P r 140.5-
142.0 

VI -8 7 - Me ' II H H i - Pr 155.0-
157.0 

VI -9 H II 4,- C .e II j' - Pr 192.0-
195.0 

VI -10 II H 4-0Me H i-Pr 186.0-

'4~e 
188.5 

VI -11 H II H i-Pr 161. 0-
--=. 164.0 

,VI -12 6 - C .e H '~.£ H ' 'i - P r 122.0 . -, 124.0 - ... ..,.. VI -13- H H 4-,Cr l H i-Pr 183.0-
186.0 

VI -14 H II 3-Me 4-F i-Pr 161. 0-
162.5 

VI -15 H H 3-l1e 5-Me i-Pr 137.0-
138.0 

VI -16 6-Me 7-0Me 4-r H i-Pr 164.0-
165.0 

VI ~ 17 H H 4-F II CzHs 141.5-
143.5 

VI -18 II H 4-F II n-Pr 146.5-
- , 148.5 

, . VI - 19 6 - C .e H ,: 4if H i-Pr 111. 0-- 172.0 
" t-
0' 
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VI - 20 H H 4-F H c-Pr 1.20-126 

VI" 21 H H 4-0Ph H i-Pr '153.0-
154.0 

VI -22 6 -C .e 8 - C .e 4-F H i - Pi 98.5-103 

VI - 23 6 - C .e H H H. Ph 171.5-
172.5 

VI -24 6 - C .e H H H c-Pr 84.0-
86.0 

VI -25 H . H 4-F H sec-Bu 119.0-
121. 0 

VI-26 6-Me H 4-F H i-Pr 160.0-
161. 5 

VI -27 6-0116 7-Dl1e 4-F H c-Pr 162.0-
163.0 

In the same manner as in Example l-c, compounds V-2 to 

V-27 were prepared ... (In Table 6, RI , R2, R3 , R4. and RS 

correspond to the substituSlits of compound of V. ) 
-
--.: 
~--

Table 6 (Compounds in trris~able are compounds of the 
, . .' -Ii· . 
formula V wherein R is hydrogen.) 

Compound 
m. p; 

R I ·R z R' R4 R" ( ·c ) 
V -2 H fI p-F H CII, 125-128 

V -3 H H H H GH. 143-146 

V -4 H H II H i-Pr 92-93 

V. -5 6 - G .e H 11. II CII. 220-222 
~ -
~ 

t-
o· 

J 
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v-· 6 6-C~ H H H i-Pr 140-140.5 

V -7 H H 2-J H i-Pr 121. 5-
o 124.0 

V -8 7-Me H H H i-Pr 105.1-
109.2 

V -9 H H 4 -C .e H i - P r 147.0-
147.8 

V -10 o H II 4-0Me H i-Pr 135.6-
136.8 

V-ll H H 4-Me H i-Pr 119.4-
120.4 

V -12 o 6-C .e H 2 -C .e H i-Pr 105.8-
106.9 

V -13 H H 4-CF3 H i-Pr 163.7-
164.2 

V -14 H H 3-Me 4-F i - Pr 161.1-
108.1 

o V -15 H H 3-Me 5-Me i - P r 120.8-
122.3 

Y -16 6-0Me 7-0Me 4-F H i-Pr 164.4-
165.2 

V -17 H H - i-F H - ·C. H 5 143.1-
144.2 

V -18 H II 4-'.F II n-Pr 150.2-
..ioL - 155.3 --.,-.-

V -1-9 6 -c .e H ~F H i - P r 164.5-
165.3 

V -20 H Ii 4-F H c-Pr 150.1-
151. 6 

V -21 H H 4-0Ph H i - Pr 106.9-
107.7 

V -22 6 -c .e 8 -C .e 4-F H i-Pr 135.0-
135.7 

V -23 6 -C .e H H H Ph 174.8-
175.3 

V -24 6 -C .e H H H c-Pr 157.5-
158.0 

V -25 H H 4-F H sec·Bu 125.0--: . . 126.5 -. 
V -26 6-Me H --

~F H i - P r 155.0-

V -27 6-0Me 7-0Me ~F-
157.0 

-H c- Pr 200.0-
0- 200.5 
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In the same maI"\ner as in Example l-d, compounds IV-2 

to IV-6 were prepared. (In Table 7, RI , R2, R3 , R4 and 

RS correspond to the substituents of compound IV. ) 

Table 7 (Compounds in this Table are compounds of the 

formula IV wherein R6 is hydrogen.) 

Compound R J R" R3 R4 R5 m. p. ( 'C ) 

N-2 H H 4-r H CH 3 177-179 

N-3 H H H H CH 3 

N-4 II H H H i-Pr 

N-5 ·6~CR. H H 
\ 

H Clb 

N-6 6 - C R. H H H i-Pr 

--l 
~---.--

-"'"-" 
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In the same m,anner as in Example l-e, compounds II I-2 

to III-27 were prepared; (In Table 8, Rl, R2, R3 , R4 and 

RS correspond to the substituents of compound III.) 

Table 8 (Compounds in this Table are compounds of the 

formula III wherein R6 is hydrogen.) 

m. p, 

Compound 
R I RZ R3 R 4 R5 ( 'c ) 

ill -2 If If 4-F H Clf 3 194-196 

ill -3 H If If H Clf 3 170-
171. 5 

ill -4 If If H H i - P r 107-
10B.5 

ill -5 6 -C .e H H H CH 3 192-194 

ill -6 6 - CR.· H H H . i - Pr .- 125.5 
-127 

ill -7 H II .2"'£ H i-Pr BO,l 
- -80.2 

ill-8 7-Me If H~ H i-Pr 121.1-
..,%:L-- 122.3 --.. 

ill - 9 .. 
. 
4~~.e H H II i-Pr 148.0-

149.1 
ill -10 H k 4-0Me H i-Pr 137.4-

140.1 
ill -11 H 1/ 4-ne If i - P r 111.6-

113.1 
ill -12 6 -C .e H 2 -C .e H i-Pr 83.8 

-84.5 
ill" 13 H H 4-C113 II i-Pr 126.2-

128.8 

.' ~ 

,. 
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ill -14 H H 3-Me 4-F i-Pr 124.8-
126.4 

TIl -15 H H 3-Me 5-Me i-Pr 117.6-
120.3 

ill -16 6-011e 7-011e 4-F H i-Pr 147.8-
150.9 

ill -17 H H 4-F H C.Hs 124.3-
128.5 

ill -18 H . 1/ 4-F H n-Pr 117.8-
121. 5 

ill -19 6 - C £ H 4-F H i-Pr 135.2-
135.9 

ill -20 H H 4-F H c-Pr 141.3-
144.1 

ill - 21 H H 4-0Ph H i- P r oil 

ill·~22 6-C£.&-C£ 4-f H i- Pr . 117 -
122 

ill -23 6- C £ H.: ... H H Ph ·142.8-
~-- 144.3 - .. 

.... ..,.. ill -24 6-U IC~. H H c-Pr 161.0-
161. 5 

ill -25 .. H H 4-F H sec-Bu 78.0-
81. 0 

ill -26 6-Me H 4-F H i-Pr 137.0-
137.5 

ill -27 6·011e 7-011e 4-F H c-Pr 189.5-
191. 0 

ill-:-22 

H - NMR (in CDCi3) ~ ppm : 

1. 40(d, 6H,]=1Hz), 3.44 (Heptaplet,lH,J=7Hz) 
.. ~ 

5. 93.(dd, 1H, J~Hz, J=16Hz), 6. 8-8,Hm, 14H) 

'-- -. 
9.34 (d, 1H, J~'1lI!z) 

.. 
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In the same manner as in Example l-f, compounds II-2 
'. 

to II-27 were prepared. (In Table 9, RI , R2, R3 , R4 and 

RS correspond to the substituents of compound IL) 

Table 9 (Compounds in this Table are compounds of the 
formula of ·II wherein R6 is hydrogen. ) 

m. p. 
Compound R I RZ R3 R4 RS R I Z ( ·c ) 

II - 2 H H p-r H CH 3 C zI! s oil 

II -3 H H H H CH 3 CzHs 105 
-106 

II - 4 H H R R i-PI' CzHs 88.5 
-90.5 

II -5 6 -C .e H H H CH 3 C.Rs 77-82 

II - 6 6- C £ H H I! i-Pr CzHs 96-98 

II -7 H H 2 - F. ~H i-Pr CzHs oil 

II -8 7-He H H. ..:..; H i-Pr CzHs 68.5-
....:bi.;,-- 74.0 ----

II - 9. - H H -4-C£:'~H i ~ Pr CzHs 91. 0 
-94.0 

II -10 R H- 4-0He H i-Pr CzHs 78.0 
-78.5 

II -11 H R 4-0He I! i-Pr CzHs 75.0 
-78.0 

II - 12 6-C £ H 2-C £ H i-Pr CzHs oil 

II - 13 H H 4-Cr3 H i-Pr CzHs 78.0 
-83.0 

II - 14 H H 3-:'1e 4-F i -Pr CzHs 66.0 
-71. 0 

II -15 H H 3-:'1e 5-:'1e i-Pr Cz/!s oil 
--
~ -
" t-
o 

J 
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II -16 6-0Me 7-011e 4-F If 

II 

i-Pr GzlI s 83.0 
-90.0 

1I-17 II II 4-F CzII s CzHs 94.0 

II-IS II ,fl,. 4-F II 
-97.0 

n-Pr CzIls oil 

II-196-C.e II 4-F II i-Pr CzIIs 111.0-
113.5 

II-20 II II 4-F II c-Pr CzHs 91.0 
-93.0 

II - 21, II H 4-0Ph II i-Pr CzHs 121.0-
125.0 

II - 22 6 - c.e ,8'- C.e 4 - F II i-Pr CzII s oil 

II-236-C.e1l II II" Ph CzIIs oil 

II -246-C.e II' ~ H H c-Pr CzHs 69.0 
_~ ~7LO 

II - 25 If H '!'.c.:-- 4 - F .. 'H sec - B u C z H s 011 

II-266-}le --' II 4-F II i-PI' CzHs oil 

II -27 6-01'le 7-01'le ,4-F H c-Pr CzHs oil 

II - 7 

(J ppm : 

1.21(t.31f.J=7Hz), 1.32(d,611,J=6Hz) 

2.2-2.4(m.2H), 2.5-2.7(m.111) 

3.28(s, 1H). ~' 3. 34 (.Heptaplet,lH,J=6Hz) . -. . 
" -

4. 08 (q, 2H , J = TH z), 4. 3 - 4. 6 (m. 111) 

5. 28 (d d, 1 II , J:;6 H'z , J= 15 Hz) , 

6 . 53 (d d , 111 , J = 1. 51! z , .J = 15 II z), 6 . 9 - (l • 0 (m , B II ) 
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II - 1 2 

(J ppm : 

1.25(t.3H.J=7Hz). 1.33(d.6H,J=6Hz) 

2.2-2.4(m.2H) •. 2_ 5-2.8 (rn, 111) 

3_32(s.2H). 3.38 (Hel?taplet, IH" J=6Hz) 

4.13(q,2H,J=7Hz). 4.2-4.6(m,IH) 

5.34(dd,IH,J=6Hz.J=15Hz), 

S.53(dd.1H,J=1.5Hz,J=15l!z), 7.0-B.O(m.7H) 
J 

II - 1 5 

H-NMR(in CDC9.
3

).:.-, (J ,ppm 
--.. 

1. 23(t.3H. 'J=7l{z), 1. 35 (d, 6H, J=6Hz) 

2.2-2.4 (m, 211), 

2.6-2.8 (m, IH), 

2.31(s,611) 

3.32(s,211) 

3. 35<Heptaplet; IH .J"'6Hz) ,4. 12 (q. 211. J = 7Hz) 

4.3-4.7(milH), 5.30(dd.1H.J=6Hz,J=16I1z) 

6.51(dd,IH,J=IHz,J=16Hz). 6.7-8.0(m,7H) 

II - 1 8 
-

H-Ni1R (in {J ppm : 

1. 00 (t, 3H, J,:tz.J!z),.1. 26 (t, 3H, J=7Hz) 

1. 6· 2 . 3 (m, 211';, 2.42(d,2fl,J=61Iz) 
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2.6-3.2 (m, 3H), 3.35(s,21/) 

4.11 (q, 2H, J=7Hz), 4.3-4. 7'(m,IH) 

5. 2 7( d d, 1 H , J= 611 z , J= 16 Hz) 

6.46(dd,lH,J=1.5Hz,J=16Hz), 6.9-B.O(m,BI/) 

II - 2 2 

H-NI1R(in CDCg,3) 0 ppm: 

1.26(t,3H,J=7Hz), 1.33(d,6H,J=6Hz) 

2".43(d,2H,J=6Hz), 2.6-2.9(m,lH) 

3. 36 (s ,2H) ' . .3 .44 (Heptaplet, lH ,J=6Hz) 

-
4. 13(q,2H,J=..zJIz) , 4.3-4.7(m,lH) 

. !'~;.:--- . 

5. 30(dd, 1If, h6Hz, J.16Hz), 

6. 53' (d d, 1 H, J = 1. 5 Hz, J = 16 Hz), 7. 0 - 7 • 6 (m , 6 H) 

II - 2 3 

{J ppm: 

1.23(t,3H,J=7Hz), 2.21(d,2H,J=6Hz) 

2.4-2.6(m, 1H), 3.25(s,2H) 

4.09(q,2H,J=7Hz), 4.1-4.4(m,lH) 

5.08 (dd, 1 H·', JisHz, J=16Hz), 

6.26(dd,lH,J~ .. 5Hz,J=16Hz), 7.0 -8.0 .. 
(m,1311) . 
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H - 2 5 

H-NMR(in CDC"3) 5 ppm 

0.96(d,6H,J=6Hz), 1.26(t,3H,J=7Hz), 

1.8-2.4(m,IH), 2.43(d,2H,J=6Hz), 

2. 6 - 2. 9(m, 1 H), 2. 88 (d , 2 H , J = 711 z) , 

3 . 36 (s , 2 H), 4. 14 (q , 2 H , J = 7H z) , 

4.3-4.7 (m, IH), 5.0-5.5 (m, IH), 

6. 3 -6. 7.( m, 1 H), 6. 9 - 8 • 1 (m , 8 H) 

u - 2 6 .. ~. 

H - NMR (in CDC,!)~-;,~_ 5 ppm 

1. 25 ( t , 3 H " J =J:U z), 1. 32 (d , 611 , J = 6 Hz) , 

2.32(s,3H), 2.39(d,2H,J=7Hz), 

2.6-3.l(m, IH), 3.36(s,211), 

3. 41(Heptapll\lt, lH ,J=6Hz) , 

4.11( q,2H,J=7Hz), 4.3-4.7(m,IH), 

5.0-5.5(m, IH), 6.3-6. 7(m, IH), 

6.8-7.9(m,7H) 

H - 2 7 ,,;;;'" 

H - N M R (in CDC "32 0., ppm : . ' 
O.8-1.5(m,4IfT', 1.26(t,3H,J=7I1z), 
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2.0-2.9(m.411). 3.42(s.211). 3.71(s.31l). 

4.00(s.311), 4.20(q.211.J=7Hz). 

4.4-4.8(m.111). 5.3-5.8(m.1H). 

6.4-6.9(m.1H). 6.58(s.111). 

7.0-7.5(111.511) 

In the same manner as in Example I-g, compounds 1-12 

to 1-127' were prepared. 

Table 10 

OH 
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I -16 6 -C .e H H H i -P r CzHs oil . 

I -17 H H 2-F H i-Pr CzHs oil . 

I -18 7-Me H H H i - P r CzHs oil 

\ -19 H H 4 -C .e H i-Pr CzHs 98 -'1 04 

I -110 H H 4-0Me H i-Pr CzHs 94-98 

I -111 R H 4-Me H i-Pr CzHs 79-85 

I - 11 2 6- C .e H 2 -C .e H i-Pr Czlh oil 

I -113 H H 4-CF3 H i-Pr C z ij-• 117-128 ... 
I -114 R H , 3,.- Me 4~F i-Pr C~Hs 85-92 

-
I -115 H' H k.Me 5-Me i-Pr C z H • oil 

~----.. 
.~ 

.. I -116 6-0Me 7-0Mi'"4-F H i-Pr CzHs guni 
- -""-

I -117 H H 4-F H CzH. CzHs oil 

I -118 H H 4-F H n-Pr CzHs oil 

I -119 6 -C .e H 4-F H i - P r CzH. 79-82 

I - 120 H H 4-F H e-Pr CzHs 100-104 

I - 121 H H 4-0Ph H i - Pr CzHs oil 

I - 122 6 -C .e 8 -C .e 4-F H i - P r c.H 5 133-143 

I - 123 6 -C .e II ~ H Ph C z H 5 ' gum -
I - 124 6 -C .e II ," H ::- . H e-pr CzHs oil 

" I - 125 H H ~:'4- F H see-S'u' CzI!s oil 
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I -126. 6-Me H 4-F H i-Pr C.lIs oil 

I -127 6-0i1e 7-011e 4-F H c-Pr C.H. gum 

I - 1 7 

H - NI1R (in CDCR.3) tJ ppm : 

1. 29 (t, 3 H , J = 7 Hz), 1. 40 (d , 6 H, J = 6 Hz) 

L 4-1. Hm, iii), 2.3-2.5 (m, 2H) 

2.9-3.2(m; IH), 3.49 (Heptaplet,lH,J=6Hz) 

3.5-3.B(m, IH), 3.9-4.5(m,2H) 

4.20(q,2H,·:r.~'Hz), 5'.2-5.7(m,1H) 

-0' I - 1 8 

H - N 11 R (in CD C R. ) tJ ppm : 
3 

1.0-1.4(m,2H), 1.3l(t,3H,J=7Hz) 

1. 39 (d, 6H, J=6Hz), 2.3-2.5 (m, 2H) 

.2.52(s,3H), 3.l-3.Hm,1H) 

3. 4B(Heptaplet,lH,J"6Hz,) ,3. 5-3. B (m, 111) 

3.8-4.1 (m,lIt), 4.20 (q, 2H, J=7Hz) 
.. " ~ 

4.2-4.5 (m, lif1. 5.2-5.6 (m, IH) 

6.4-6.B(m,IV, '7'-O-B.O(m,811) 
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I - 19 

H-NMR (in CDC.9.3) 0 ppm: 

1.29(t,3H,J=7Hz), L38(d,6H,J=6Hz) 

1.4-1.8(m,2H), 2.3-2.5(m,2H) 

3. 2 - 3 . 4 (111, 1 H), 3. 49 (H eptaplet ,lH ,J=6Hz) 

3.6-3.8(m,lH), 3.9-4.2(m,lH) 

4.20(q,2H,J=7Hz), 4.3-4.5(m,lH) 

5.2-5.5(m,lH), 6.5-6.8(m,lH) 

7.0-8.2 (m, RH) 

I - 1 1 0 
'.~ 

H-NMR (InCDC.9.3t.... 0 ppm 
-:bi:.--- .. 

1. 29 ( t ,. 3 H " J =l~z), 1. ~ 0 (d , 611, J = 6 Hz) 

1. 5 -"1 • 6 (m, 210, 2 • 3 - 2. 5 (m , 2 H ) 

2.8-3.0 (m,lH), 3.4-3.6 (m, 110 

3.5 2(Heptaplet ,1H ,J=6Hz), 3.88 (s, 3H) 

3.9-4.1 (m, 1H), 4.20 (q,2H, J=7Hz) 

4.3-4.5(m,1H), 5.3-5.5(m,IH) 

6.5-6.7 (in, Ill), 6.9-8.1 (m, 8H) 

I - 1 1 1 .' ~ 

H-NtlR (in CDC.9.a,?- .' tC ppm: 

1.30(t,3H:J=.lfHz),1.3-1.5(m,2H) 

/ 

.. 
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1.39(d,SH,J=SHz), 2.3-2.S(mi2H) 

2.43(s,3H), 2.8-3.0(m,lH) 

3.S0(Heptaplet,lH,J=6Hz),3.S-3. 7(m,lH). 

3.9-4.2(m,lH), 4.19(q,2H,J=7Hz) 

4.2-4.S(m,lH), S.2-S.S(m,lH) 

S.4-S.8(m,lH), S.9-8.2(m,8H) 

r - 1 1 2 

H-NMR (in CDCR-3) 5 ppm 

1.30(t,3H,J9<:lHz), l,3-1.S(m,2H) 

1.37(d,SH,J=-6J/z), 2.3-2.S(m,2H) 
.....%.!I.L.--- .. 

2. 9 - 3.2 (m; 110:;, 3. 47 CHeptapiet ,lH ,J=6Hz) 

3.S-3.8(m,lH), 3.9-4.1 (m,lH) 

4.19(q,2H,J=7Hz), 4.2-4.S(m,lH) 

S.3-5. 7(m,lH), S.S-S.8(m,lH) 

.7.1-8.1(m,7H) 

I - 1 1 3 

H - N M R (in CDC R- ) 5 ppm : 
3~ . 

1. 0 -1. ,3 (m .. 21J;1=, 1. 30 ( t. 3 H , J = 7 Hz) 

1. 40 (d, SII, JIDz') ,.,2.3,-2.4 (m. 2H) 
' . . ' 

3.3-3.5(m,1lf)·, 3.49 (Heptaplet,lH,J=6Hz) 
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3.6-3.7Cm,lH), 3.9-4.1(m,lH) 

4.18 (q, 2H, J=7Hz), 4.2-4. S (m, 1H) 

5.1-5.5 (m, 1H), 6.5-6.8 (m, 1H) 

7.2-8.2(m,8H) 

I - 1 1 4, 

11- N I1R (in CDC i.3) 8 ppm : 

1.2-1.4Cm,2H), 1.30(t,3H,J=7Hz) 

L 39 (d, 6H, J=6Hz),' 2.32 (bs, 3H) 

2.3-2. S (m,2H,L, 3.0-3.3 (m, 1H) 
-

3. SO(Heptaplet.:.JH ,J=6Hz), 3. 6 - 3 . 8 (m, 1 H) 
~----.. 

3.8-4.1 (m:lIU:;· 4.20 (q. 211, J=7Hz) 

4.3-'4, 6 (m, 1H), S. 2-S. 6 (m, 1H) 

6.5-6.8(ID,lH), 7.0-8.2(m,7H) 

I - 1 1 5 

H - NI1R (in CDCi.a) 8 ppm : 

1.1-1.4(m,2H), 1.30(t,3H,J=7Hz) 

1.40(d,6H,J=6Hz), 2.2-2.5(m,2H) 

2.35(s,6H), ~ 2.7-3.1(m,lH) 

3. 51( Heptaplef.!H,J=;6Hz} , 3 . 6 - 3. 7 (m, lII) 

" 3.8-4.1 (m, 110', 4.20 (q, 2H, J=7I1z) 
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4.2-4.6(m, 1H), 5.2-5.6(m,1H) 

6.4-6.B(m,1H), 6.B-B.2(m,7H) 

I - 1 1 6 

~ ppm : 

1.30(t,3H,J=7Hz), 1.37(d,61l,J=6Hz) 

1.5-1.8(m,2H), 2.3-2.5(m,2H) 

2.9-3.2 (m, 1H), 3.46 (Heptaplet,lH,J=6Hz) 

3.6-3.8(m,1H), 3.75(5,3H) 

3.9- 4. l( m, 1 Hd..,. 4.07.(5, 3 H) 

4.20(q,2H,J~'lJIz), 4.2-4.5(m,1H) 
~--- .. 

5. 1- 5 . 5 (m : 1!U;~ 6. 4 - 6. B (m , 2 H) 

7.1-7.5(m,5H) 

I - 1 1 7 

H - NI1R(in CDC R. ) 
3 

(J ppm : 

1.30(t,3H.,J=7Hz), 1.37(t,3H,J=7Hz) 

1.4-1.7(m,2H), 2.2-2.6(m,2HY 

2.8-3. Hm, 3H), 3.6-3.9 (m, 110 - . -3. 9 - 4 . 7( m, 4 ~, 5. 2 - 5. 7( m, 1 H) 

6. 3 - 6 . 7 (m, 1 \fL .7 .. 0 - 8 . 2 (m, 810 .. 
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H - NMR (in CDCt3) (j ppm: 

1.01(t.3H.J=7Hz). 1.27(t.3H.J=7Hz) 

1.4-2.1(m.4H). 2.3-2.6(m.2H) 

2.8-3.3(m.3H). 3.6-3.8(m.1H) 

3.9-4.1(m.1H). 4.18(q.2H.J=7Hz) 

4.2-4.5(III.lH) 5.2-5.6(m.1H) 

6.4-6.7(m,1H), 7.0-8.1(m.8H) 

I - 1 1 9 

H,- N 11 R (in CD C t~ (j ppm : 

1.2-1.5(m.,211.)-", 1.31(t.3H.J=7Hz) 
~----.. 

1.37 (d. 6H; J =1~ z) • 2. 3 ~ 2 . 6 (m. 2 H) 

3.0-3.4 (m.1H). '3.49 (Heptaplet.1H.J=6Hz) 

3.6-3.8 (m.1H). 3.8-4.2 (m.1H) 

4. 20 (q • 2 H • J = 7 Hz). 4. 3 - 4 . 5 (m. 1 H) 

5.2-5.6(m.1H).'6.4-6.8(m.1H) 

7.0-8.1(m.7H) 

I - 1 2 0 
-

H - N M R (in CD Q t~ {j ppm 

o . 8 - 1. 8 (m, 6 ~ ,1. 30 ( t . 311 • J = 7 Hz) 

2.1-2.6 (m.·31t;·. 2.9-3.3 (m.11l) 
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3.4-3.7(m,IH), 3.8-4.6(m,2H) 

4.20(q,2H,J=7Hz), S.4-S.8(m,IH) 

6.4-6.3(m,IH), 6.8-8.0(m,SH) 

.1-121 

H-NI1R(in CDCR.a) 8 ppm: 

1.29(t,3H,J=7Hz), 1.39(d,6H,J=6Hz) 

1.4-1.9(m,2H) • 2.3-2.5(m,2H) 

2.7-3.2 (m, IH), 3.51 (Heptaplet,lH.J:6Hz) 

3.6-3.8(m,1Ikl-, 3.9-4.2 (m, IH) 

4 • 19 (q • 2 H , J - :7;II.z), 4. 3 - 4 • 6 (m, 1 H) 
-"'" --" " 

5.2-S.6(m,1~ 6.4-6,8(m.1H) 

6. 9-8. ~ (m, 13H) 

I - 1 2 2. 

H-NI1R (in CDC R.a) 8 ppm: 

1.1-1.8(m,2J1),1.31(t,3H,J=7Hz) 

1. 41 (d , 6 H , J = 6Hz), 2. 3 - 2. 5 (m , 2 H) 

2.9-3.4<m.lIil., 3.50 (Heptaplet,lH,J=6Hz) 

3.6-3.8(m;"U8:... 3.9-4.5(m,2H) 

4. 20 (q • 2 H , J :-'"lHz) , - 5. 2 - 5 . 6 (m, 1 H) - . . .. 
6.4-6.8(m,lIfj·, 7.1-7.3(m,SH) 
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7.72(d,lH,J=SHz) 

I - 1 2 3 

H-NMR (in CDC~) 6 ppm: 

O. 8 -1. 5 (m, 2 H) ,1. 29 ( t , 3 H , J = 7 Hz) 

2.2-2.4(m,2H), 2.S-2.9(m,lH) 

3.2-3.S(m,lH), 3.7-4.3(m,2H) 

4.17 (q, 2H, J=7Hz), 5.0-5.4 (m, 1H) 

S • l-S . 5 (m, 1 H), 7. 0 - B . 2 (m, 13 H) 

I - 1 2 4 -
H- NMR (in CDC 9-, 6 ppm : 

_u:-:-
o . 8 - 1. 8 (m ,- SIfT. 1. 29 ( t • 3 H • J = 7 R z) , 

- -t..' . 

2.2 c2.S(m.3H). 2.B-3.2(m.1H). 

3.3-3.7 (m. 1H). 3.9-4.5 (m. 2H). 

4.19 (q.2H. J=7Hz). 5.4-5. B (m.1H). 

S.5-S.B(m.1H). 7.1-B.0(m,BII). 

I - 1 2 5 

H-NMR (in CDC9.a) 6 ppm: 
i ." 

0.94 (d. SII •. J=:fijIz), 1. 0-1. 7 (m. 311) , 

1.27(t.3H,k7Hz), 1.9-2.5(m,31I), t-. _. 

2.90 (d, 211, J-::rHz) , 3.3-4.4 (m, 3H), 
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4.12 (q,211, J=illz), 5.0-5:5 (m, 111), 

6.2-6.i(ID,IH), 6.9-S.0(m,SH), 

[ - 1 2 6 
II-NMR (in CDC Ra? tJ ppm : 

1. 0 -1. 6 (m, 31l) ,1. 21( t, 3 II, J = 7 Hz) , 

1. 34<d, 611, J=6Hz), 2.34(8,311), 

2.37(d, 211, h7l1z) , 2.9-3. 7(m,2H), 

3.S-4.5(m,2H}, 4.15(q,2H,J=7Hz), 

5.0-5.5(m,IH),6.3-6.7Cm,IH}, 

6.9-S.0(m,7I1i, 

[ .,... 1 2 7 

H-NMR (in CDCi:i) ~} ppm : 
. ...It).!.;.- ". 

O. S -1. 9 (m, SII )-,--r.~2 9 ( t , 3 H , J = 711 z) , 
-"'-' 

2.1-2.6Gm,3H), 2.S-3.2(m.lH), 

3.72(8,311), 4.02(5,311), 

4.19(q,2~.J=7I1z), 4.3-4.6(m.ll1). 

5.4·5.8(m,II1), 6.4-6.8(m, 111), 

6.56(s,IH), 7.0-7.4(m.SII) 

t- . . . 
In the same manner as in Exmple 2, compounds I-52 to 

I~527 were prepared. 
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Table 11 

OH 

OH 

m. p. 

ComEound 
R I RZ R~ R4 RS R I Z ( ·c ) 

1 - 52 H H 4-F H Cll. Na 138-142 
(decomposed) 

1 ~ 53 H H • H H CH. Na 130-132 

·:.Ii 
(decomposed) 

1 - 54 H H H 'i - Pr Na 196-197 

. ;'711-
(decomposed) 

1 - 55 6 - C .e H H CH~ .Na 211-215 -.,--. (decomposed) 
·1 - 56 '6-C .e H H II r-Pr Na 195-198 

(decomposed) 
I - 57 H H 2-F H i-Pr Na 193-201 

(decomposed) 

1 - 58 7-Me H H H i-Pr Na 170-175 
(de90mposed) 

1 - 59 H H 4 - C .e H i - P r Na . 193-202 
(decomposed) 

1 - 510 H H 4-011e H i-Pr Na 178-193 
(decomposed) 

1 - 5 11 II H 4-11e H i - P r Na 187-200 
- (decomposed) -
~ -.. 
~ 

t-
o· 

Sawai Ex 1004 
Page 303 of 490



1 

, 

" 

- 82 -

'i , ' 

I - 512 6 - C .e H 2 - C .e H i-Pr Na 203-209 

I - 513 H H 4-CF3 fI i-Pr Na 
(decomposed) 

200-212 

I - 514 fI fI 3-Me 4-F i-Pr Na 
(decomRosed) 

195-,,00 

I, -515 fI 5-l1e 
(decomposed) 

fI 3-l1e i-Pr Na 192-197 
(decomposed) 

I - 516 6-011e 7-011e 4-F fI i-Pr Na 239-245 
(decomposed) 

I - 517 H H 4-F H C2 f1s Na 230-237 
(decompos'ed) 

I - 518 H H 4-F H n-Pr Na 193-200 

I - 519 6 - C .e H 4-F H i-Pr Na 
(decomposed) 

193-198 

I - 520 H H .,.:.4 - F H 
(decomposed) 

c-h Na 197-199 
(decomposed) 

I - 521 H H ':..A- OPh H i-Pr Na 180-189 
~-- (decomposed) -...---

.1 -522 6-C.e . 8-C .e~-F H i-Pr Na 183-187 . 

I - 523 6 - C :e H H H 
(decomposed) 

Ph Na 190-196 

I - 524 6 - C .e H H H c-Pr Na 
(decomposed) 
204-210 

[ - 525 H H 4-F H sec-llu Na 
(decomposed) 

I - 526 6-l1e H 4-F H i-Pr Na 204-208 

[ - 527 6-011e 7-011e 4-F H 
(decomposed) 

c-Pr Na 234-238 
(decomposed) 

-[ - 5 7 --
fI-NMR (in DMSO~6). _, 0 ppm : 

" O.9-1.2(m,Zlf)', 1.37(d, 6H, J=7Hz) 

Sawai Ex 1004 
Page 304 of 490



.1 -, 

. ",.-:-

J 

83 -

1.6-2.1(m,2H), 3. 48 (Heptaplet,lH,J=6Hz) 

3 • 7 - 4 • 3 (m , 4 H) , 5 . 3 -5 . 6 (m, 1 H) 

6.4-6. 7(m, IH), 7 .1-8.Um, 3H) 

I - 5 8 

H-NMR (in DMSO-d6) ~ 'ppm : 

0.9-1.2(m,2H), 1.31(d,6H,J=7Hz) 

1.7-2.2(m,2H), 2;50(s,3H) 

3. 3 - 4 ~ 5 (m, 5 H)" , 5. 2 - 5. 6 (m, 1 H) 

6.3-6.6(m,11tL 7.1 7 7.9(m,8H) 

I - 5 9 ---"'>L--

H - N M R (inDMS-O-:~~) ~ . ppm 

0.9-1. 3 (m, 2H), 1. 33 (d, 6H, J=7Hz) 

1. 6-2.2 (m, 2H), 3.48(Heptaplet,iH,J=7Hz) 

3.5-4.6(m,4H), S.2-5.6(m,2H) 

6 . 3 - 6 . 6( m, 1 H), 7. 1- 8 . 1 (m , 8 H) 
, 
']-510 

H-NMR (in DrIlSO-_d6) ~ ppm : 

1.0-1.3(m;:2~ 1.32(d,6H,J=7Hz) 

1. 6-2. 2 (m, 2lCL .3 • .0-3.8 (m, 4H) .. 
- .' 3.86(s,3H), -, 4.0-4.3(m,IH) 
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S.3-S.6(m, 1H), 6.3-6.6(m,lH) 

6.9-S.1(m,SH) 

I - 5 1 1 
. 6 

H- NMR (in DMSO-:d ) 

..:bL---, -

{J ppm : 

(J ppm 

9. 9-1. 3 (m;2Hl::.! 1.33,(d,6H,J,,7Hz) 

1.6-2.2(m, 2H), 3.1-3.8(m,3M) 

3. 4S(Heptaplet, 1H ,J=7Hz), 3.9- 4.2 (m, 1 H) 

5.3-5.7(m,lH), 6.3-6.7(m,lH) 

7. O-S.Um, 7H) 

1-5 1'3 

{J ppm : 
-

O. 8 -1. 3 (m ,2 la, 1. 34 (d , 6 H , J" 7 Hz) 

1. 6 - 2 . 2 (m, 2 \12-' , 2_.,7- 3 . 9 (m , 31D 

3. 49(Heptaplei",lH ,J=7Hz), 3.9 - 4.3 (m, 1 H) 

Sawai Ex 1004 
Page 306 of 490



.J 

I 

j 

1 

B5 -

5.2-5.6Cm.lH) . 

7.1-B.ICm.BH) 

1-514 

H - NMR (in DMSO-:d 6) a ppm : 

O.9-1.3Cm.2H). 1.35(d.6H,J=7Hz) 

1.7-2.1Cm.2H). 2.30(d.3H.J=2Hz) 

3. 0 - 3 . B C m • 3 H) • 3. 51 (Heptaplet .1H .J";7Hz) 

3.9-4.3(m.lH). 5.3-5.6Cm.lH) 

6.3-6.6 (m.lIll... 6. 9-8.lCm. 7H) 

IT - 5 1 5 --.:. 
.....E:ai:.-----

H-NMR (in 'DMSO-]:~) a ppm 

1. 0 ~-1. 2 (m. 2 H) • 1. 35 (d. 6 H • J = 7 Hz) 

1. 6-2. 2 (m. 2H). 2.35 (s. 6H) 

3 . 0 - 3 . B C m • 3 H) • 3. 51 (Heptaplet .1H .J=7Hz) 

4.0-4.3Cm.lH). 5.3-S.6(m.lH) 

6.3-6.6(m.lH). 6.B-8.0(m.7H) 

1-516 
- -

H - N i1 R (in mlI~o -3~h a ppm : 

O.9-1.3(m.2lt"). 1,.31Cd.6H.J=7Hz) 
~ 

1. 7 -2.0 (m • 2111-. 3. 2 - 3 . 7C m , 4 H) 
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3.S2(5,311), 3.9-4.2(m,lH) 

3.94(5,3H), S.l-S.S(m,IH) 

S.2-6.S(m,lH), 7.0-7.S(m,6H) 

1-- 5 1 7 

R-tHIR (in DMSO~d6) 0 ppm: 

O.9-1.S(m,2R), 1.34(t,3R,J=7Hz) 

1.S-2.2(m,2R), 2.7-3.4<m,4H) 

3;~-4;3(m,2H), S.2-S.7(m,IH) 

S.l-S.S(m,lllJ..., S.9~8.lCm,8R) 

I - 5 1 8 -....:, 
~----.. 

. .. '";"" H-NMR (in.DMSO-'li~)· o. ppm 

O.S-1.3(m,2H), 1.0lCt,3H,J=7Hz) 

l.S-2.l(m,4H), 2.7-3.8(m,SH) 

3.9-4.3(m,lH), S.2-S.7(m,lH) 

S. 3-S. 6 (m, lH), 7 .l-S.l (m, 8H) 

1-519 

H-IlMR (in DrIlSO:.d6) 0 ppm: 

o . 9 - 1. 3 (m ,·2 Ia, 1. 33 (d , 6 H , J = 7 Hz) 

1.6-2.2(m,2~ .2.9-3.9(m,3H) 

3. 49(Heptapler;·1H,J=7HZ), 4. 0-4. 3 (m, IH) 
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5.3-5.6Cm,IH), 6.3-6.6Cm,IH) 

7. 2-8.1(m, 7H) 

1-520 

H-NI1R (in DMSO-d6) tJ ppm: 

0.8-1.5(m,6H), 1. 7-2. 2(m,2H) 

2.3-2. 7Cm,IH), 3.0-3.9(m,3H) 

4.0-4.3 (m, IH), 5.5-5. B (m, IH) 

6.4-6.7Cm,lH), 7.2-B.OCm,BH) 

I - 5 2 1 . 

H-NI1R (in 
. ..7-_ 

tJ ppm : 
--, . 

0.9-1.5(m,'2Wt{ 1.36,Cd,6H,J=7Hz) 

1.7-2.3(m,2H), 3.0-3.9(m,3H) 

3. 50CHeptaplet,lH,J=6Hz) ,4. 0-4. 3 (m, IH) 

5.2-5.6 (m,lH) 

7.0-B.lCm,13H) 

1-522 

H - N 11 R (in DMSO -d 6) 

6.4-6.7Cm,lH) 

tJ ppm : 

O. B -1. 3 (111,,2 Hl. 1. 37C d , 6 H , J = 7 Hz) 

,3.J-3.9(m,3H) 

3. 51CHeptapler;'lH ,J=7Hz) , 4.0 - 4 .3 C m. 1 H) 
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5.3-5. 7(m, 1H), 6.3-6. 7(m, lID 

.7.1-B.OCm,6H) 

I - 5 2 3 

H-NMR (in DMSO-d 6) tJ ppm : 

O.8-1.4(m,2H), 1.6-2.l<m,2H) 

2.9-3.7(m,3H), 3.7-4.l<m,lH) 

5.1-5.4Cm, 1H), 6.1-6. 4(m, 1H) 

7: 1- 8 .2 (m, 13 H) 

1-524 ~. 

H-NHR (in DMSO-dh tJ ppm: 
...w..--

O.8-1.5Cm,-5H):::_ l.S-2.2(m,2H) 

2.3-2.7(m,2H), 3.0-3.8(m,3H) 

3.9-4.3(m, 1H), 5.4-5.8(m,IH) 

S.3-S.S(m,lH), 7.0-8.0(m,8H) 

1-525 

tJ ppm : 

. , O.9-1.S(m,211), O.9S(d,SH,J=SlIz) 
-

1. 7 . 2. 5 (m ,.'3 H~ 2. 89 (d, 2 H, J = 7 Hz) 

3 . 0 - 3 • 8 (m, 319-< . 3.9 - 4 . 2 (m, 1 H) 

5 . 2 - 5 • 6 em , un, 6 . 2 . 6 . 6 (m, 111) 
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7.1-8.Hm,8H) 

I - 5 2 6 

H-NMR (in DMSO-d6)' 5 ppm: 

1.30(d,6H,J=7Hz), 1.7-2.0(III,2H), 

2.34(s,3H), 2.4-2.6(m,lH), 

3.0-3.3(m,.2H), 3.3-3.8(m,3H) 

3. 9 - 4 • 2 (m. 1 H)·, 5. 2 - 5 • 6 (m, 1 H) 

6.3-15.6(m,lH), 7.0-S.0(m,7H) 

I-52"7 

H-NMR (in DMSO-4..6) 5 ppm: 
" .' ....:I6i:.-----. 

O. 7-1.5(m;51f.I~ 1.8-2,2(m,2H), 

2.2 - 2. 6 (m , 2 H) • 3. 1- 3 . 3 (m • 2 H) , 

3.59(s.3H). 3.9-4.2(m.2H), 

.3.91 (s,3H),' 5.4-5.7 (m.lH) 

6.3-6.6 (m.1H), 6.52 (s .110, 

7.0-7. Hm, 58) 

.. 

Sawai Ex 1004 
Page 311 of 490



.' ... 
... ..... :.; ..... ·i 

". 
--' 

. .. -;-

j 

------- ._-----

90 -

In the same manner as in Example 3, compounds I-22 to 

I-26 can be prepared. 

Ta.ble 12 

R I 

RZ 

ComJ;!0und R I 

I - 22 .H 

I -23 H 

I - 24 H· 

I -25 6 - C .e 
I -26 6 - C .e 

RZ 

H 

H 

H 

.H 

H 

OH 

COzH 
OH 

I - 2 

R' R4 RS m;p". (oC) 

Mass spectruni 

4-F H CH. 

H H . CH, 

H H i-Pr 

H ~-H CH, 

. H ;''';':--11 i-Pro 
- . -_ . 

. . 

Sawai Ex 1004 
Page 312 of 490



_. --. __ ._------- -._ .... ,' 

-, 
'. 

- 91 -
In the same manner as in Example 4, compounds 1-32 to 

. I 
1-36 can be prepared . 

Table 13 

OH 

.. 
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FORMULATION EXAMPLE 1 

Tablets 

Compound I-51 . 

Lactose 

Crystal cellul"ose powder 

Corn starch 

Hydroxypropyl cellulose 

CMC-Ca 

-MagnesIum stearate 

Total 

1.0 9 

5.0 9 

8.0 9 

3.0 9 

1.0 9 

1.5 9 

0.5 9 

20.0 9 

The above components were mixed by a usual method and 

then tabletted to produce ~O tablets each containing 10 

mg of the active ingredien~~_ 
~---.--

. FORMULAT ION EXAMPLE 2_ --
. -1.." 

Capsules 

Compound I-51 1.0 9 

Lactose 3.5 9 

Crystal cellulose powder 10.0 9 

Magnesium -stearate 0.5 

Total 15.0 9 

The abov~ components w~e mixed by a usual method and 

then packed in No. 4 gelatin capsules to obtain 100 

capsules each containing 10 mg of the active ingredient. 
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FORMULATION EXAMPLE 3 

Soft capsules 

Compound·I-5l 

- 93 -

PEG (polyethylene glycol) 400 

Saturated fatty acid triglyceride 

Peppermint oil 

Polysorbate 80 

Total 

1.00 9 

3.89 9 

15.00 9 

0.01 9 

0.10 9 

20.00 9 

The above components were mixed and packed in No. 3 

s'oft gelatin capsules by, a usual method to obtain 100 soft 

capsules each containing 10 mg of the active ingredient. 

FORMULATION EXAMPLE 4 '"-
. 

Ointment --.:. 
~----.--

Compound I-51 -. 1.0 (10.0 g) -'. 9 

Liquid paraffin 10.0 9 (10.0 g) 

Cetanol 20.0 9 (20.0 g) 

White vaseline 68.4 9 (59.4 g) 

Ethylparaben 0.1 9 0.1 g) 

L-menthol 0.5 9 0.5 g) 

Total 100.0 9 

,-
The. above components were mixed by a usual method to 

obtain a 1% (10%) ointment . 
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FORMULATION EXAMPLE 5 

Suppository 

Compound I-51 

Witepsol H15* 

Witepsol W35* 

Polysorbate 80 

Total 

.~ 94 -

*: Trademar·k for trlglycer ide compound 

1.0 9 

46.9 9 

52.0 9 

0.1 9 

100.0 9 

The above components were ·melt-mixed by a usual method 

and poured into suppository containers, followed by 

cooling for solidification to obtain 100 suppositories of 

1 9 each containing 10 mg ~·the active component. 

FORM8LATION EXAMPLE 6 

:Injection.formulation. -':..' 

Compound I-51 lmg 

Distilled water for 

injection formulation 5 ml 

The f6rmul.tlon is prepared by ~issolving the compound 

,in the distilled water whenever it is required . 

. . . _. 
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FO~ULATION EXAMPLE 7 

. Gr.!anules 

compound I-51 

Lactose 

Crystal cellulose powder 

Corn starch 

Hydroxypropyl cellulose 

Magnesium stearate 

Total 

LOg 

.6.0 g 

6.5 g 

5.0 9 

LOg 

0.5 9 

20.0 9 

The above components were granulated by a usual 

r.g -
0 ct, 
In 2 ..,., 

.,Q 

..Q 
OJ c: 

0 I 
:::0 ~ C.l 

:;Ilt 
(0 
eo 

method 

and packaged to obtain 100 packages each. containing 200 mg 

of· the granule.s so that each ~ckage. contains 10 mg of the 

active ingredient. .~----.-. -_. 
Applicant for Patent: Nissan Chemical Industries Ltd. 

,. 

G 
i..U 
:s 
W 
U 
Lu 
::0 

\" 

i 
j 

r 
I
, '. 
'.;. 
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SPECIFICATION 

1.TITLE OF THE INVENTION: 

QUINOLINE TYPE MEVALONOLACTONES 

2.SCOPE OF THE CLAIM: 

1. A compound of the formula: 

Y-z 

NC-1l5 1/3 m/h 
(1573/1589) 

( I ) 

wherein Rl, R2, R3 and R4 are independently hydrogen, Cl - 4 
alkyl, Cl - 3 alkoxy, n-buto~, i-butoxy, sec-butoxy, 

trifluoromethyl, fluoro, .S:;~o-Fo, bromo,. phenyl, phenoxy or 

: benzyloxyi or when locatea a"t. the o'rtho position to each 

other, Rl and R2, or R3 and R4 together form 

-CH=CH-CH=CH-; Y is -CH2-, -CH2CH 2-, -CH=CH-,' -CH2-CH=CH­

or -CH=CH-CH2-; and z is 

R' , 
I 

_CH_CHzC-CHz-COzR'z 
I I 
OH OH 

.. ;!;::::. 

'R'X'1t 
HO yO?:' 

or 

wherein Rll is hydrogen or Cl - 3 alkyl, R12 is hydrogen, 

R14 (wherein R14 is physioiogically hydrolyzable alkyl or 
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M (wherein M is NH4 , a.metal capable of forming a salt 

which is pharmaceutically acceptable, or an amine-H) and 

R13 is hydrogen or Cl - 3 alkyl) and RS is hydrogen, Cl - 6 
alkyl, C3- 6 cycloalkyl, phenyl-(CH2 )m- (wherein m is I, 2 

or 3). 

3.DETAILED DESCRIPTION OF THE INVENTION: 

[Industrial Field of Utilization] 
The present invention 'relates to novel 

mevalonolactones having a·quinoline ring, processes for 

their production, pharmaceutical compositions containing 

them and their pharmaceutical uses particularly a:s 

hypolipoproteinemic and anti-atherosclerotic agents, 

and intermediate~ useful for,their production and processes 

for the production of such . .intermediates. 
[Prior Art and its Problem 1 

Some fermentation meta~ic products such as 
.-~- ", --.--

.compactin~, CS-S14, Mt;!vin91j,p or se!l1i-synthetic 

derivatives or fully synthetic derivatives thereof are 

known to be inhibitors against HMG-CoA reductase which is 

a rate limiting enzyme for cholesterol biosynthesis; (A. 

Endo J. Med.Chem., 28(4) 401 (1985» 

CS-S14 and Mevinolin have been clinically proved to be 

potentially useful anti-hyperlipoproteinemic agents, and 

they are considered to be'~fective for curing or. 
" ~ 

preventing diseases of co~o~nary artery scleras i·s or' 

atherosclerosis. (IXth Int"" S·ymp. Drugs Affect. Lipid 

Metab., 1986, p30, p3l, p6G) 
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However, with respect to fully synthetic de=ivatives, 

particularly 'heterocyqlic' ded vatives of inhibi tors 

against HMG-CoA reductase, there has, been disclosed 

limited information. 

The present inventors have found that mevalonolactone 

derivatives having a quinoline ring, the corresponding 

dihydroxy carboxylic acids and salts and esters thereof 

have high inhibitory activities ag'ainst HMG-CoA reductase, 

The present invention has been accomplished on the basis of 

this discovery. 

The novel mevalonolactone derivatives of the present 

invention' having high" inhibitory activities against 

HMG-CoA reductase are repr~ented by the 'following formula 

, I: 

R2 

R I 

' .. ~-­
~-,,--

( I ) 

wherein Rl, R2, R3 and R4 are independently hydrogen, 'C l - 4 

alkyl, Cl - 3 alkoxy, n-buto~y, i-butoxy, sec-butoxy" 

trifluoromethyl, fluor-o,"91i1oro, bromo, phenyl, phenoxy or 

benzyloxy, or when located~t,the ortho position to each other , , 
3 4" 

or Rand R,- toge'thcr form -CH=CH-CH=CH-; Y is -CH2-
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R' , 
I 

_CH_CHzC-CHz-COzR'z 
I I 
OR OH 

R')('y0 
HO''y0 

or 

wherein RII is hydrogen or CI~3 alkyl, Rl2 is 'hydrogen, 

R14( wherein Rl4 is p'hys,iologic!illy hydrolyzable alkyl) or 

M (wherein M is ~H4' ,a metal capable of forming a salt, 

which is pharmaceutically acceptable or an amine.H) and 

R13 is hydrogen or CI - 3 al1~.Yl.i and"R S is hydrogen, CI - 6 

alkyl, C3- 6 cycloalkyi' or ~enYl-(CH2)m- (wherein m is - , .. ~---" 
I, 2 or 3) ~ _ ~r--.. ";-', 

, Various sUbstituents 'itr-the formula I will be 

described in detail with reference to specific examples. 

'~1-4 alkyl for 'RI, R2, R3 and, R4 includes, ,for 

example, methyl, ethyl, n-propyl, i-propyl, n-butyl, 

i-butyl, sec-butyl and t-butyl. Cl - 3 alkoxy for Rl, 

R3 and R4 includes, for eX:a~Ple, methoxy, ethoxy, 

n-propoxy and i-propoxy. _ 
11 --

Cl - 3 alkyl for R inc~es, for example, methyl, 

ethyl, n-propyl and i-prop:f1. ' 

Cl - 3 alkyl for R13 inc~des, for I examp e, methYl, 
ethyl, n-propyl and i-propyl. 

Alkyl for R14 inc,ludes,' f -
or example, methyl, ethyl, 

n-propyl, i-propyl, n-butyl and i-butyl. 
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capable 'of forming a pharmaceutic'ally A metal 
acceptable salt fO'r M includes, for example, sodium arid 

potassium. 

C02M includes, for example, -C0 2NH 4 and·-COZH· 

(primary to tertiary lower alkylamine such as 

trimethylamine). 

Cl - 6 alkyl for R5 includes, for example, methyl, 

ethyl, n-propyl, i-propyl,' n-butyl, i-butyl, sec-butyl, 

t-butyl,.n-pentyl.and n-hexyl. 

C3_6 cycloalkyl for RS includes, for example, 

cyclopropyl, cyciobutyl, cyclopentyl and cyclohexyl. 

Phenyl-(CHZ)m- for'RS includes, for example, benzyl, 

B-phenylethyl and y-phenylpropyl. 
The mevalonolactones of;t'he formula I can be prepared . . 

by the following reactiori··~eme . . . " .. -' . 
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R' R l 

A 
) R' CII.OII 

B 
) 

RZ 

Vll VI 

II 4 - R' R 4 

--? .. ~-- O!!t --.---
nZ C·1I0 R~" -) . - ) 

C 011 D 

R' R' II' liS 

V N 

.' ~ 
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OH 

o 
H 

) 

RZ 

R I. 

1-3 

... ~ 

- 8 -

J 

.. ~-­--.--:-. - ---

. -~ . 

. ~ .. 

:> 

Of( 

o 

RZ 

R 1 

I -.4 
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In the above reaction scheme, Rl, R2, R3 , R4, .RS 

and R12 are as defined above with respect .to the formula 

I, and R2l r.epresents Cl - 4 lower alkyl such as methyl, 

ethyl, n-propyl, i-propyl or n-butyl. 

Step A represents a reduction reaction of the ester to 

a primary alcohol. Such reduction reaction can be 

conducted.by using various metal hydrides, preferably 

diisobutylaluminium hydride, in a solvent such as 

tetrahydrofuran or toluene at a temperature of from -20 to 

200C, preferably'from -10 to 100C . 

. Step B repre.sents an oxidation react'ion of the primary 

alcohol to an aldehyde,. which can be conducted by using' 
'.~; 

var ious oxidizing agents'. ~referably, the reaction can be 

.conducted by usingpyrid~R~"-chlorochromate in methylene 

:chloride 'cit a temp~rature 07~from O' to 2S oC, or by. using 

oxalyl chloride and ~}.m:thyl sulfoxide (swern oxidation " 

Step Crepresents a synthesis of a hydroxyvinyl ether, 
.. 

Hhich can be prepared by reacting a compound V to lithium 

compound which has been preliminarily formed by treating 

cis-l-ethoxy-2-(tri-n-butylstannyllethylene with butyl 

lithium in tetrahydrofuran. 

As the reaction tempe.ra,!:ure, it is preferred to employ' 
.. ~ o . 

a low temperature at a leve~of from -60 to -78C. 

-­., ... 
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Step 0 represerits ~ synthesis of an enal by acidic 

hydrolysis. As the acid catalyst, it is preferred to 

employ p-toluene sulfonic·acid, hydrochloric acid or 

sulfuric acid,' and the reaction may be. conducted in a 

solvent mixture of water and tetrahydrofuran or ethanol at 

a temperature of from 10· to 2SoC. The hydroxyvinyl ether 

obtained in Step C can be used in Step O·without purification 

i.e. ·by simply removing tetra-n-butyl tin formed simultaneou;ly. 
- ". 

Step E represents a double anion condensation reaction 

between the enal IV and an acetoacetate. Such 

condensation reaction is preferably conducted by· using 

sodil!m hydride ·a.nd n:-butyl lithium as the base in 
o tetrahydrofuran at -78 C. 

Step F represents ar"e¥ction ·reaction of the carbonyl 

group, which can be c6nud.s:9~ by us ing . a metal hydr ide, 

: preferably sodium bor"ohydrt-de in ethanol at a temperature 

of from -10 to 2So~L-!?referablY fE.~m -10 to SoC. 
Step G is a step for hydrolyzing the ester. The 

hydrolysis can be· conducte.d by using an equimolar amount 

of a base, preferably potassium hydroxide or sodium 

hydroxide, in·a solvent mixture of water and methanol or 

.ethanol at a temperature of from 10 to 2S oC. The free 

acid hereby obtained may b~~onverted to a salt with a 
.. ~ 

suitable base. 

Step H is a step for f~ing a mevalonolactone by the 

dehydration reaction of the free hydroxy acid I-2. The 

dehydration reaction can be conducted in benzene or 

toluene under reflux while removing the resulting water or 

by adding a suitable dehydrating ·agent such as molecular 

sieve. 
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Step J. represents a reaction for hydrogenating the 

double bond connecting the mevalonolactone moiety and the 

quinoline. ring. This hydrogenation reaction can be 

c,onducted by using a catalytic amount of palladium-carbon 

or rhodium-carbon in a sO,lvent such as methanol, ethanol, 

tetrahydrofuran or acetonitrile at a temperature of from 0 

toSOoc, preferably from 10 to 2SoC. 

In addition to the compounds disclosed in Examples 

given hereinafter, compounds of the formulas 1-2 

given in Table ,I can be prepared by the process of the 

present iriventioi!. 

OH 
Table 1 

R2 
( I - 2 ) 

R I 

RI R 2 
R • R 4 R 5 

7 - He H H H i - Pr 
6 - OMe H H H i - Pr 
6- Br H 4-fl H i - Pr 
6-C.e 8-C.e . 4-:~ fl H i - Pr 
6 -Me 8 -Me --4..,..-f H i - Pr 

~ 

7 -one 8 - OMe 4i;='"P , 
"', H i - Pr 

H 
', .. 

H 4 ~ CH. H i - Pr 
H H 4-C.e H i - Pr 
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R' R • R 3 R • R 5 

H H 2-F H i - Pr 

6 - Br H 2-F H . i - Pr 

6-C.e H 2-C.e H i - Pr 

H H 4 - Ol1e H i - Pr 

H H 3 - i1e 5 - Me i - Pr 

H H· 3 -Me 4-F i - Pr 

H H 4 -OPh H i - Pr 

6.7 
~ 

() 4-F.-~-- H -::..: ... i-:-Pr 

---
H .H 4-11 H 0 
H H ·4-F H -<1 
H H 4 - Ph H i - Pr 

H H 4-PhCH. H i - Pr 

H H 4- F H Et 
--.. --- -
~ 

. c--.. 
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Further, pharmaceutically acceptable salts such as 

sodium salts or, esters such as ethyl esters or methyl 

esters of 'these compounds can be prepareq in the same 

manner. 

The compounds of the present invention exhibit high 

inhibitory activities against the cholesterol biosynthesis 

wherein HMG-CoA reductase acts as a rate limiting enzyme, 

as shown by the test results given hereinafter, and thus 

are capable of suppressing or reducing the amount of 

chcilesterol., Thus, ,the compounds of the present invention 

are useful as curing agents against hyperlipopro~einemia and 
atherosclerosis. 

These active components may be formulated into various 

suitable formulations depending upon the manner of th~ 
administration. The compo~~s of the present invention 

may be administered in the.R£m of Jree:acids or in the 
--;::--

:form of physiologically hyd-r'~lyzable and acceptable ester-s 

or lactones, or pharmaceutically acceptable salts. 

The pharmaceutical composition of the present 

invention is preferably administered orally in the form of 

the compound of the present in~ention per se or in the 

form of powders, granules, tablets or capsules formulated 

by mixing the compound pf the present invention with a 

suitable pharmaceutically' ~ceptable binder such as 
syrup, gum arabic, gelatin,~orbitol, tragacanth gum' or 
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polyvinyl pyrrolidone; an 'excipient such as" lactose, sugar, corn 

starch, calcium phosphate, sorbitol or 9lycine,~. 

a lubricant such as magnesium stearate , 
talk, polyethylene glycol or silica, and a disintegrator 

such as potato ·starch. 

Howev.er, the pharmaceutical composition of the present 

·inve'ntion is not limited to such oral administration and 

it is applicable tor parenteral administration. For 

example, it may be administered in·the fG>rm of e.g. a 

suppository formulated by using oily base material such as 

cacao butter, polyethylene glycol, lanolin or fatty acid 

triglyceride. '.~: 

Further, the compound~~_the present invention may be 
--.--- --

.combined ~i th basic <;Inicin':~lcchange_ resins which are capable 

of binding bile acids and yet not being absorbed in 

gastraintestinal tract. 

The daily dose of the compound of the formula I is 

from 0.05 to 500 mg, preferably from 0.05 to 30 mg for an 

adult. It is administered from once to three times per 

day~ The dose may of course be varied depending upon the 

age, the weight or the cond..ttion of illness of the' 

patient. 

The compound.s of the fot'!ftulas" II to VI are novel, and 
~. 

they are important intermedf~tes for the preparation of 

the compounds of the formula I. Accordingly, the present 

invention relates also to the compounds of the formulas II 

to VI and the 'processes for their production. 
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[Examples 'J 
Now, the present invention will be described in 

further detail with. reference' to Test Examples for the 

pharmacological activities of the compounds of the present 

. invention, their Preparation Examples and Formulation 

Examples.. However, it should be understood that the 

present invention is by· no means restricted by such 

specific Examples.· 

Test A: Inhibition of cholesterol biosvnthesis from 

acetate in vitro 

rat 

Enzyme solution was prepared from liver of male Wistar 

(weighing from ioo to 250 g) cannulated' to .the. bile-duct 'and discharged 

bile for over 24 hou.rs •. Live!:' was c:.:t out at mid-dark ana 

mic=os~me and 105000 xg supernatant fraction which was 

, 't' c' lewith 40-~0% o&aturation of ammonium sulfate .prec::.p::. a ..: . 
(suo fracti.on·) were pre!;lare:t"#.fom liver .,homogenate according - . -, 

.~ .to the modified method of· Ka.a:USS at q.l.; Kuroda, M., et. al., 

Biochim. Biophys. A~ta, 489, 119 (1977) . 
.... ", 

By the cannulation to the bile'-duct of rats ,. 
, '. . 

it has been. confirm~d that the ability for 

cholesterol biosynthesis is increased from a few to 10 

times. The measurement of the ab·ili ty for cholesterol 

biosynthesis was· conduct·ed . .in accordance with a method of 
. -. 

Endo, The Metabolism, 16,·· .1 ...... · 'J (1979). N 1 . ,..,... ame_y, m::.crosome 

(0.1 mg protein) and sup fr~tion" (1.0 mg protein) were 

incubated for 2 hours at 37~t in 200 1J1 of reaction mixture 

containing ATP; 1 roM, Glutathione; 6 roM and 0;2 roM [2_ 14C] 

sodium acetate (0.2 lOCi) w~th 4 "1 f t ~ • ~ 0 est compound solution 
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in water or dimethyl sulfoxid-e _JOMSO). To Stop 

reaction and saponify, 1 ml of 15% EtOH-KOH was added to 
• 0 

the reactions and heated at 75 C for 1 hot:lr. 

Nonsaponifiable lipids were extracted with petroleum ether 

and incorporated 14C radioactivity was counted. 

Inhibi_tory activity of compounds was indicated with le50 ,-­

which is the concentration for inhibiting radioactivity 

d J.'n the nonsaponifiable lipids at the level of incorporate 

50%. 
Test B: Inhibition of' cholesterol biosvnthesis in 

culture cells 

Human liver cancer c-ells (Hep G2 cells) at 

from several to several tens -passage were seeded to 6 

well plates -and incubated-'w1;j:-h Oulbecco ' s modified 
'Eagle (OME) medium contai~iag_10% of fetal 

bovine- serum (FBS) at 3?oC;':'-~~<C02 Ul1:til cells were confluent 

l~r ~bout " days. C!'!!lls' were ~xposed ~o the OME medium 

containing 5% of lipoprotein deficient serum (LpDS) 

prepare~_by ultracentr:ifugation method ~f1~ the incubation 

was continued. By changing the FBS containing medium to 

the LpDS containing medium,_ it has been confirmed that the 

_ability for cholesterol biosynthesis in vivo increases 

about 1.4 times. After 24 hrs incubation the medium was 

removed, _ 0.5 ml of OME med.iui containing 5% LpDS was added 

fresh and 1 S 1-11 of test comppund solution dissolved in 

water or OMSO was' added. at;;: ~C:~- of [2-14C J sodium 
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acetate was added at 0 hreB-l) or 4 hrs(B-2) after 

addi tion of compounds. After. 4 hrs ft,lrther iricuba tion 

wi~h [2_l4C)sodium acetate, medium was removed and cells 

wer·e washed with phosphate buffered saline (PBS) chilled at 

40 C three times. Cells were sciaped with rubber .polic~man 

and ·collected to t~bes. To the resulting cell pellet; 200 

III of 0.5 NKOH was added and the cells were digested by 

heating them overnight. Aliquot of·the digestion was. saponified 

with 15% EtOl1-KOH. 3B:-Hydroxysterol was 
separated from the resulting nonsaponifiable lipids by 

precipitation method with digitonin in accordance with the 

method of Sperry el aI ••. ,J·.Bi;I' Chern:, 187, iJ7 (1950). 
On the other hand, the ~unt . ..~- . 

of the protein was measuredSby using the remaining of the 
'. . ~-.. . 

cell digestion. T~e:abili~y of cholesterol biosynthesis'· 

was indicated with DPM/mg cell protein. Inhibitory 

activity of compounds waS in~icated with ~C50' which is 

the concentration for inhibiting radioactivity incorporated in the 
digitonide at the level of 50%. 

with respect to the compounds of the present 

invention, the inhibitory 'ac-t;ivities against HMG-CoA 

. reductase were measured by' .t~ above Test A and B·. 

The results are shown in Table. . 2· • .. 
i., 
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Table 2: Inhibitory activities by Test A 

Compound IC 50 
(molar concentration) 

(Compounds 
of .the present 
invention) 

1.0 
_8 

I~. iH x 10 

I~ 52 7.1 x 10-8 

1.9 
_7 

I- 53 x 10 

I- 13 1. 25 x 10-7 

(Reference 
compounds) 

Mevinolin E-. 1.4· x 10-8 

CS-S14 -~ 9.0 x 10-9 
'".-.2.:iL -- ... 
-~ . 

. - -""~ . 

- . -." ~ ... 

~ . ;'" 

'" . 
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Structures of reference compounds: 

(1) Mevinolin 

(2) CS-S14 

-...:: .. ~-­
~-. " 

--" 

- . 
,. ~ 
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Table 3: Inhibitory activities by Test B:"l 

Compound 

(Compound 
of the present 
~nvention) 

I-51 

(Reference 
compound) 

CS-514 

IC 50 (molar concentra tion) 

1 

3 5 10
-7 

• x 

The compounds of the pre~~:-lnvention 'exhibi ted 

activities similar to the ~ference compound such as , 

CS-514 or Mevinolih in Test A, and exhibited activities 

superior to CS-514 in Tests B. 

EXAMPLE 1 

Ethyl (E)-3.5-dihydroxy-7-[4'-(4' '-fluorophenyl)-2'­

(l"-methylethyl)-ouinolin-3'-yll-hept-6-enoate (compound 

I~ll) (prepared bv steps of ,Example I-a through Example 

" ~ 

EXAMPLE I-a: Ethyl 4-(4'-f~rophenyll-2-(l'-

.' methvlethvl) -guinolin-3-yl S'c'arboxv la te (compound VI I-I) 

The synthesis was conducted in accordance with the 

method disclosed in J. Org. Chern., 2899 (1966). 
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6.45 g (0.03 mol) o'f 2-amino-4'-fluorobenzophenone, 

5.53 g (0.035 mol) of ethyl ,isobutyrylacetate and 0.1 ml 

of conc. sulfuric acid were dissolved in 30 ml of glacial 

acetic acid, and the mixture was heated at 1000e for about 

10 hours. After confirming the substa~tial disappearance 

of 2-amino-4'-fluo~obenzophenone by thin layer 

chromatography, the reaction solution was cooled to room 

temperature, and' gradually added into a mixture solution' 

of 45 ml of conc. aqueous ammonia and 120 ml of water 
. 

cooled with ice,. A separated oily substance was solidified 

when left to stand 'overnight in a refrigerator. This 

solid was r~crystallized, from a small amount of ethanol to 

obtain 6.47 g (55%) of wh~te,powdez:-. Melting point: 

.. ~--
EXAMPLE l-b: "4- (4' -fluoroptf;~yl) -3-hydroxymethyl-2- (1'-
:. .. .'- - . 

methylethyl)-auinoline (compound VI~l) 

5.4 g (0.016 mol) of compound VII-I was dissolved in 

dry toluene under a ,nitrogen atmosphere and cooled in ice 

ba~h to oOe. To this solution, 40 ml of a 16 wt% 

diisobutylaluminium hydride-toluene solution was dropwise 

added, and the mixture was stirred at oOe for two hours. 

After confirming the comp,le-,;!:"e disappearan'ce of compound - ' . " -== 
VII-I by thin layer chromatography, a saturated ammonium 

~ 

chloride solution was added-thereto at oOe to terminate the .' 
re~ction. Ethyl ether was ~dded to the reaction mixture, 

and the ,organic layer was separated. A gelled product was 
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dissolved by an addition of an aqueous sodium hydroxide 

solution and extracted anew with ethyl ether. The ethyl 

ether extracts were,put together, dried over anhydrous 

magnesium sulfate and filtered. The solvent was distilled 

off.' The residual oil und,erwent crystallization when left 

to stand. It was recrystallized from ethyl 
, 

acetate-n-hexane to obtain 3.3 g of white crystals. 

Yield: 70%. Melting point: 136-1370c. 

EXAMPLE l-c: 4-(4'-fluorophenyl)-2-(l'-methvlethvl)­

guinolin-.3-yl-carboxyaldehyde (comoound V-l) 

2.q 9 (9.3 mmol) of pyridinium chlorochromate and 0.4 

g of anhydrous sodium acetate was suspended in 10 ml of 

dry dichloromethane. To this suspension, a solution 
'. E..,...: 

,obtained by dissolving 1 g :(3.4 mmol) of compound VI-l in 
-~ 

"'~--
10 ml of dry dichloromethan,e; was immediately added at 

_1'"_' 
room temerature. The mixture was stirred for one hour. 

Then, 100 ml of ethyl ether was added thereto, and the 

mixture was thoroughly mixed. The reaction mixture was 

filtered under suction through a silica gel layer. The 

filtrate was dried under reduced pressure. The residue 

was dissolved in the isopropyl ether, and insoluble 

substances were filtered of.f. The filtrate was again 
.,' -== dried under reduced pressur~ and the residue was 

recrystallized from diisop~yl ether to obtain 0.7 9 .' (Yield: 70%') of slightly yii10w prism crystalS. Melting 

point: 124-1260C. 
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NMR 0 ppm( in CDC! 3) 

1.1 (t, Jc7Hz, 3H) 1.37(d, J=7Hz, 68) 

3.7. (m, IH) 3.7 (q, J=7HZ, 2H) 

4.75 (t, J=7Hz, IH) 5.7 (m, IH) 5.95 (m, IH) 

7.05-8.2 (m, 8H) 

EXAMPLE l-d:3- (3' -ethoxy-l'-hydroxy-2' -propenyl) -4- (4'­

fluorophenyl) -2- (1' -methylethyl) -quinoline (compound IV-l) 

1.13 g (3.13 mmol) of cis-l-ethoxy-2-(tri-n-

but ylstannyl) ethylene was dissolved in 8 ml of dry 
. 0 

tetrahydrofuran,~nd the solution was cooled to -78 C in a 

ni trogen stream. To this· solution, 2 ml (3.2 mmol) o.f a 

15 wt% n-butyllithium-n-hexane solution was dropwise 

added. The mixture was sti~ied for 45 minutes. Then, a 

solution prepared by dissQ,.~ 0.76 .g (2.6 mmol) of 

·.compound V-I in 10 ml·of·dr:;'~·tetrahydrofura·n. ·was dropwise 
' .. 

added thereto. The reaction mixture was stirred at -78 oC 

for two hours. Then, 2 ml of a saturated ammonium 

chloride solution was added thereto to terminate the 

re.action. The organic layer was extracted with diethyl 

ether, and the diethyl ether extract was washed with a 

saturated sodium chloride aqueous s·olution and dried over 

anhydrous magnesium sulfat~ The solvent was distilled .,. -== 

off ·under reduced pressure .~' The residue was separated 
'-- ' 

with n~hexane and acetonit~~le. The solvent was distilled 
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off under reduced pressure from the acetonitrile layer, 

and an oily substance thereby obtained was purified by 

silica gel column chromatography (eluent: 2.5% 

methanol-chloroform) to obtain 0.91 9 of the desired 

compound in a purified oily form. 
EXAMPLE l-e: (E)-3-[4'-(4"-fluorophenyl)-2'-(l' '-

methylethvl)-guinolin-3'~ylJpropenaldehvde (compound 

III-I) 

0.91 9 of compound IV-l was dissolved in 20 ml of 

tetrahydrofuran, and 5 ml of water and 100 mg of 

p-toluenesulfonic acid were added thereto. The mixture 

was stirred at room temperature for 24 hours: The 

reaction solution was extrac;:ted with diethyl ether a few 
.".~: 

. times. The extracts were washed with a saturated sodium 
--:. 

chloride aqueous SOlutiol}:;c{[{~-driedover anhY9rous 
-- . 

magnesium sulfate. Then, the solvent was distilled off 

under reduced pressure. The residue was purified by 

silica gel column chromatography (eluent: chloroform) 

to obtain the desired 

0,4 9 (50%). Meiting 

product as- white prism crystalS. 
o 

point: 127-128 C. 

EXAMPLE I-f: Ethyl (E)-7-[4'-(4"-fluorophenyl)-2'-(l' ,_ 

methvlethyl)-guinolin~3'-ylJ-5-hydroxy 3-oxohepto-6-

enoate (compound II-I) 
" .. ~ 

50 mg of 60% sodium hydride was washed with dry --- -~ 

petroleum ether and dried .l,inder a nitrogen stream, and 

then suspended in 5 ml of dry tetrahydrofuran. The 
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suspension w~s cooled to -lSoe in a nitrogen atmosphere. 

Then, 120 mg (0.92 mmol) of ethyl 'acetoacetate was 

dropwise added thereto, and the mixture was stirred for 15 

minute's. Then, 0.6 ml (0.92 mmol) of a 15 wt-% 

n-butyllithium-n-hexane solution was dropwise added 

thereto, and the mixture was stirred for 30 minutes. 

Then, a solution prepared by dissolving 160 mg (0.5 mmol) 

of compound III-l,in dry tetrahydrofuran, was, dropwise 

added thereto, and the mixture was stirred for one hour. 

To ,the reaction mixture, 1 ml of a saturated ammonium 

chloride aqueous ,solution 'was added at -lSoe. TJ:len, the 

mixture was extracted three times with diethyl ether. ~he 

diethyl ether solution was washed with a saturated sodium 

chloride aqueous solution'~d dried over anhydrou~ 

magnesium sulfate. The'so~tion was evaporated to dryness .......z:u::-­
~. 

:under reduced pressure. . The~, residue was recrystallized 

from diisopropyl ether to obtain 130 mg (yield: 59-%) of 

white crystals. Meiti~g point: 99-10loe. 

EXAMPLE l-g: Ethvl ,(El-3,S-dihydroxy-7-[4'-(4' '­

fluorophenyll-2'-(l"-methylethyll-guinolin-3'-ylJ-hept-

6-enoate (compound I-Ill 

110 mg ,(0.24Smmol) of ' compound II-I was dissolved in 

5 ml of ethanol in a nitro~n atmosphere, and the solution 
.' ~ 

was cooled to oOe. Then, 1~0 mg (0'.263 mmol) of sodium 
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borohydride was added, aQd the mixture was stirred for 

one hour. Then, 1 ml'of a 10% hydrochloric acid aqueous 

soluti'on was added thereto, and the mixture was extracted 

three times with ethyl ether. The ethyl ethe,r solution 

was washed with a saturated sodium chloride aqueous 

,solution, and dried over' anhydrous magnesium sulfate. 

Then, the solution was evaporated to dryness under reduced 

pressure. The residual oil was purified by silica gel 

column chromatography (eluent: 5% methanol-chloroform) to 

obtain the desired product as a pure colorless oily 

substance. 70 mg (Yield: 64%) 

H-NMR (in CDC13 ) 0 ppm: 

1.30(t,3H,J=8HZ) 1.39 (d,J=8Hz,6H) 1.4-1.8(m,"2H)' 

2.42(d,J=7Hz,2H) 3.0-3~' (m,2H-) 3.50(m,lH) 
-

3.9-4.6 (m, 2H) 4.20 (q,J::=ttttz..J 2H)5 ~ 35(m, IH) 
, --.-. 

6.59 (·m, IH) 7.10-9'.19 (m;-s.H) 

EXAMPLE 2 

Sodium salt of (E)-3,5-dihidroxv-7-[4'-(4' '­

fluoroohenyl)-2'-(l"-methvlethyl)-auinolin-3'-yl)-heot-

6~enoic acid (compound I-51) 

60 mg (0.133 mmol) of compound I-ll was dissolved in 3 

'ml of ethanol. Then, 0.26 ml of a 0.5 N sodium hydroxide 

aqueous solution was dr9p·w;;. ... added thereto. The mixture 

was stirred at room temper~ure for further one hour, and :- . 

ethanol was distilled off Joder reduced pressure. Then, 5 

ml of water was added thereto, and the mixture was 

extracted with ethyl ether. The aqueous layer' was 
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freeze-dried to obtain 40 'mg (67%) of hygroscopic white 

powder. Mel.ting point: 207-209 0 C (decomposed). 

EXAMPLE 3 

(E)-3,S-dihydroxy-7-[4'-(4' '-fluorophenyll-2'-(l','­

methylethyll-Quinolin-3'-yl)-hept-6-enoic acid (compound 

I-211 

110 mg (0.244 mmol) of compound I-11 was dissolved in 

10 ml. of ethanol. Then, 0.79 ml of a 0.5N.sodium 

hydroxide aqueous solution was dropwise added thereto. 

The mixture was stirred at room temperature for :f;urther 

one hour, and ethanol was distilled off under reduced 

pressu~e. Then, 10 ml of water was added thereto, and the 

mixture was extracted with~hyl ether. 'The aqueous layer , 

was weakl.y acidHied (pH ,41;;F-;ltha d,i,lute hydrochloric 
~ .. 

.. aqueous solution and extra6~ed three times with ethyl 

ether. The ethyl 'ether 'layers were put together and dried 

over anhydrous magnesium sulfate. Then, the solvent was 

distilled off under reduced pressure to obtain 90 mg of 

slightly yellow oily substance. 

H-NMR (in CDC13 ) a ppm: 

1.36(d,J=7Hz,6H) 2.4(m,2H) 3.5(m,lHI 3.45(m,lH) 
~ , 

3.8-4.6 (m, 2H) 5. 40(dg',~19HZ,J 2=8Hz ,lH) 

6.55 (d,J=19Hz,lH) 7.0.,.8.3(m,8H) t-. _. 
;., 
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EXAMPLE 4 

'(E) -6- [4'"'- (4' '-fluoro'phenvll -2' - (1' '-methylethvl)­

quinoIin-3'-ylethenyll-4-hvdroxy-3,4,S,6-tetrahydro-

2H-pyran-2-one(compound I-3ll 

90 mg of compound I-2l was dissolved in 10 ml of dry 

toluene,. and the solution was refluxed under heating for 3 

hours by means of a Dean Stark apparatus. 

Toluene was distilled off under reduced pressure, and 

the residual solid was recrystallized from diisopropyl 

ether to obtain 40 mg of colorless prism crystals. 

Melting point: l82-l84oC. 

By silica gel thin chromatography, the product gave 

two absorption spots close to each other attributable to 

the diastereomers, (Developing solvent: 3% 

. methanol-chloroform) --.:;, 

. In the same manner as ~'Example I-a, compounds VII-2 

to VII-6 were prepared. The physical properties of these 

compounds are shown in Table 4. (In.Table 4, Rl, R2, R3 , 

R4, RS and R2l correspond to the substituents in compound 

VII. ) 
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Table 4 

Compound R I R" R~ R' R • R • I m.p. (oC) 

Vll-2 H H p-F H CH~ C.H. 121-122 

Vll-3 H H H H CH. C • H • 102-102.5 

Vll-4 H H H H i-Pr C.H. 85-85.5 

Vll-S 6 -C .e H H H CH3·C.H. 100.5-101.5 

Vll 6 6 - C .e H H H i-PrC.H. 105.5-106.5 

In the same manner as. in Example I-b, Compounds 
234 

VI-2 to 

RS 
V-6 were prepared. R , R , Rand 

--.:. 
correspond' to the substii::~ts in Compounds VI· and V.) . 

--' 
Table 5 

Compound R I R' R" R' R' m.p. (oC) . 

VI-2 H H p-F H CH. 

VI-3 H H H H CH. 149-151 

VI-4 H H·' :"'H H i-Pr 130-130.5 
~ 

VI-S 6 - C .e H -'H H CH. 139-141 
i--

V-6 6 - C .e H lH H i-Pr 168-169 
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In the same manner as in Example I-c, Compounds V-2 to 

V-6, was prepared. ,( In Table 6 RI R2 R3 R4 and R5 , , , , 
correspond to the substituents in Compound v.) 

Table 6 

Compound No;' R' R' R' R4 RS m.p. (oC) 

V-2 H H p-F H CR. 125-128 

V-3 H H H H CR, 143-146 

V-4 H H R R i - Pr 92-93 

V'-5 6-C £ H H H CR. 220-222 

V-6 ,6- C £ H H H i - Pr 140-140.5 

In the same manner as~rm~~xample'l-d, Compounds IV-2 
. :..... 

: to' IV-6 were prepared. (In"Table 7, Rl, R2; R3 , R4 and RS 

correspond to the substituents in compound IV.) 

Table 7 

Compound No. R I RZ R' R4 R$ m.p. (oC) 

N-2 H H 4-F H CH. 177-179 

N-3 
- , 

H H 31 H CH, -
N-4 H H ,1/ H i-Pr 

N-5 
t-

6- C £ H ill, H CH. 

N-6 6- C £ H H H i-Pr 
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In the same manner as in Example l-e, Compounds 111-2 

to III-6 were prepared. (In Table' 8, RI, R2 f~'~~' and 

5 /:if 
R correspond to the substi tuents in comp?ur-~ ;it;? 1~., ~ 

~ I":t.' .,'O' .~.!.; ~ 

\f~~; w~, 
Table 8 ~~ 

. Compound No. R I R.z R' R4 RS m.p. (oC) 

ill - 2 H H 4-F H CH. 194-196 

ill - 3 H H H H CH. 170-171.5 

ill - 4 H H H H i-Pr 107-108.5 

ill - 5 6-C.e.H H H CH, 192-194 

ill - 6 6 - C .e H H H i-Pr 125.5-127 . 

In the same manner a'~' i;n' Example l-f, Compounds II-2 

to II-6 were prepared. tr~Teble 9 i . RI, R2, R3 , R4 and R5 

.- corresporid to the .substi tuen"ts in Compound II.) 

Table 9 

Compound No. R I RZ R" R4 RS R I , 
m.p. (oC) 

II - 2 H H p-F H CH 3 C,H s oil 

II - 3 H H H H CH. CzH s '105-1oS-

II - 4 H H H . "E.' i-Pr CzHs 88.5-90.5 
~ 

II - 5 6 -C .e H . H It CH • CzH. 77-82 
t-

II - 6 6 -C .e H H iF. i-Pr C.H. 96-98 
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Ifl the same manner as in Example 1-g, Compounds 1-12 to -

1-16 wer.e prepared. 

Table 10 

OH 

R Z 

R I 

Compound No. R I RZ R3 R • R5 R I Z m.p. (oC) 

- :;.,. 
mass spectrum 

I -12 " 
H H 4-F H ,C II ;-, C Z H • oil 

- ...Jt,L-- M I 423,292, _ ~,- e 
-...;' 264,249 

I -13 H H H H CH 3 CzH. 92-105 

I -14 H H H H i-Pr CzHs 97-100 

I -15 6 - C .e H H II , C H 3 CzHs oil' 

1-:-16 6 -C .e II H II i-Pr Czlls oil 

.' 
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In the same manner as in Example 2, Compounds I-51 to 

I-55 were prepared. 

Table 11 

Off 

m. p. 
Compound No. R I RZ . R 3 R" R' R I Z ( ·c ) 

. E-..-

[ -S2 H H 4-F it, Clh Na 133-142 
- ..Ji.L-_ (decompos ed) 
~---

I-53 H H • H 11--- CH 3 Na 130-132 
--::. (decomposed) 

I -54 H H H H i-Pr Na 196-197 
(decomposed) 

[ ~-~.J~ 6 - C .e H H H CH' Na 211-215 
(decompos ed) 

I -56 6 - C .e R H H i-Pr Na 195-198 
(decomposed) 

...... ----------
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In the same manner as in Example 3, compounds 1-22 to 

1-26 can be prepared. 

Table 12 

R I 

RZ 

Compound R I 
!'io. 

[ - 22 ·11 

[ - 23 II 

I - 24 H 

[ -25 6- C .e 
[ - 26 6-C 2 

RZ 

II 

II 

II 

II 

H 

R3 R4 RS 0 m.p.( C) 
mass sp,ectrum 

4-F II, CII3 

II II CH 3 

II II i-Pr 
. 5..-; 

II :;-. /I CH 3 
-..::. 

,IF ~'f,::-1t i - P't ' 
-':... 
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In the same manner as'in Example 4., Compounds 1-32 to 
1-36 can be prepared. 

Table 13 

OH 

o 
R 1 

R' 

- ... _ .. - -
Compound No. '.~.' , m.p. (oe) R 1 RZ R3 R "=--' R! 

-~ 

I -32 H H 4- F' H ~":--CH3 
" -':' 

I -33 H H H H CH 3 

I -34, H H H H i-Pr 

I -35 6 - C .e H H H CH 3 

r 36 6- C .e H H H ,i-P, 
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Examples offormulatibns containing the compound of the 

present invention will be described • 

. FORMULATION EXAMPLE 1: Tablets 

Components (for 100 tablets) 

Composition 

Compound I-51 

Potato starch 

Carboxymethyl cellulose 

Polyvinyl alcohol 

Magnesium stearate 

Total 

.5-.: 

weight 

1 (g). 

20 

2 

1.5 

0.5 

.25 

The above· components we;r·e weighed, put into a v-type 

mixer and mixed uniforml~· i-~e mixture powders were 

: formed iri· tablets by a ·dini'Ct table"ting method. The 

weight per one tablet was 250 mg. 

FORMULATION EXAMPLE 2: Soft capsules 

Components (for 100 ·capsules) 

Composition 

Compound I-51 

Olive oil 

Total 

~. 

weight 

1 (g) 

19 

20 

The above components were weighed,mixed uniformly, 

packed in soft capsules each containing·200 mg of the 

I 
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components, and dried. 

FORMULATION EXAMPLE 3: Gr'anules 

Component's (for 100 packages). 

Composition 

Compound I-51 

Silicic acid anhydride 

Crystal cellulose powder 

Lactose 

Magnesium stearate 

Total 

weight 

1 (g) 

3 

9 

6 

1 

20 

The above components were uniformly mixed, granulated 

and packaged so that each' ;a~kage 'contains 200 mg of the 
-~ components .. .~---.-' 

: FORMULAT!ON EXAMPLE: SuppruH tory 

Components (for 100 suppositories) 

Composition 

Compound I-51 

Cacao butter 

Total 

.. ' ~ 

weight 

·1 (g) 

79 

so 

The above components were weighed, melt'-mixed .. uniformly .:..-.. -. 

" at 3SoC and poured into sutpository containers, which were 

cooled preliminarily to a slight degree. The weight per 

one suppository was O.S g. 

Applicant for Patent: Nissan Chemical Industries Ltd. -~ . 

. ... 

! 
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IN RE DIANE M. DILLON 

James R. ~ughlin. Jr., Benoit, Smith & Laughlin, of 
Arlington, virginia, argued for appellant. With him on the brief 
was Gregory F. Wirzbicki, Unocal 'corporation, Brea, california, of 
counsel. 

Fred E. McKelvey, solicitor, Office of ·the Solicitor, of 
Arlington, Virginia, argued for appellee. With him on the brief 
were Richard E. Sghafer, Associate Solicitor and Joseph F. 
Nakamura. . 

Appea'led from: Board ot-Patent Appeals and Interferences 
United States Patent and Trademark,Office . 

...-

/ , 
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Jlnit2b .$tat2,., (lIourt, of~~PFal. for tile Jli'eberal ([irruit . .'" . . 

88-1245 

. '. IN R~ DIANE M. DILLON 

.~. : 

DECIDED: December 29, 1989 

Belfore NEWMAtI', ·Circuit. .Judge·, COWEN, Senior Ci::-::uit Judge, and 
ARCHER, Circuit .Judge;' . 

NEWMAN, Circuit .Judge. 

Diane ·M. Dillon, assignor to Union Oil Company of califor­

nia, appeals the decision of the Board of' Patent Appeals and 

Interferences ("Board") of the United States Patent and Trade­

mark Office ("PTO"), November 25, 1981, rejecting claims 2 

through 14, 16 through 22, and 24 through 37, all the remaining 

claims of patent .application. Serial No. 06/671,570 enti.tled 

"Hydrocarbon Fuel 'Composi tioD",. ' We reverse. 

The Invention 

Dillon' 5 patent· application describes and claims her dis­

covery that the inclusion of certain tetra-orthoester compounds -
in hydrocarbon fuel compositions will reduce the emission of 

solid particulates (i...L., soot) durinq combustion of the fuel. 
, -

In this appeal Dillon presents claims to hyd~ocarbon fuel 

.0 
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C9mpositions c6htainii'iq 
• '-'. • '.! • • 

these'tetra-orthoesters, and to the 

m~thod of use of these compositions,to reduce particulate emis­

s~ons durin'; combustion. Claim 2 is the broadest composition 

claim: 

2. A compos-!,tion' comp+.i~inq:a hydrocarbon fuel, and 
a suffic'ient amount of at least one orthoester so as 
to reduce, the particulate emissions from the 
combustion of the hydrocarbon fuel, where in the 
orthoester is of the formula: 

O-R, 
I _ 

Re-O- C -O-R6 " ' I ',' 
O-RS 

where,in RSl., R6, R, and,., Re are ,t~e same or dif­
ferent mono-valent orqanic radical comprising 1 to 
about 20 carbon atoms. 

The broadest method claim is claim 24:' 

24. A method of reducing the particulate emissions 
from the ,'combustion, of it hydrocarbon fuel coinprising 
combus:tin'g a, mixture of; ,the, hydrocarbon fuel and a 
sufficient amount of at least one orthoester so as to 
r;educethe" ,parti.culate ,missions", wherein the ortho­
ester is of the formula: 

O-R, 
I, ' 

Re-O'-C-O-R6 
"I . 

O-RS 

wherein RS' R6, R, and' Re are the same or 
ferent mono-valent organic, radical ,comprising 
about 20 carbon atoms.' 

dif-
1 to 

The other claims are narrower ln scope and/or contain additional 
, , 

limitations. In view of our decision, the other claims need not 
.': .. 

be separately consideiad. 

The tetra-orthoesters are a known class of' chemical com-

" pounds. It is undisputed that th81r combination with hydro-

88-1245 - 2 -
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c~rb~ri fuel, for any pu:rpose, is'not shown in the prior art, 

a~ci that th~ir use to reduce 'particulate emissions from combus-
I, , 

tion of hydrocarbon fuel "is not: shoWn ot- suggested in the prior 

art. 

The Rejection 

The Board held all','~f the ~ldms to be unpatentable on the 
, , 

qiouri~ of ob~io~~hess, 35 U.~.C. § 103', in view of certain ,pri-
~ . . 

mary and secondarY reflirElnces. As primal'Y" references the Board 
I.' .. ',: . . '.' 

reiie~ on'two sweeney United'States patents, Nos. 4,390,417 and 
... j i 

4,395,267. sweeney '<ii7 ,'desctibas hydrocarbon fuel composi-

tions containing specified chemical compounds, ~, ketals, 

acetals, and tri-orthoesters,lI used for "dewatering-'ll the 

fuels: Sweeney ':267 describes" three-component compqsitic',ns of 

hy~rocarbon fuels heavier than gasoline, immiscible alcohols, 

a~d' tri-orthoesters, wh'erein:' the tri-orthoesters s'erv'e' as co-
. " . . ~ \. . 
solvents to prevent phase separation between fuel and 'alcohol. 

The Board explicitly found: 'liThe sweeney patents do not teach 

trie use of the orthoesters recited' in' appellant's claims." 

Thli! Board cited Elliott et al. United states' patent No. 

3,903,006 (and certain other patents, not here significant) as 

secondary references. Elliott describes tri~orthoesters and 

tetra-orthoesters for, use as water scavengers in hydraulic 

--.,---............. ----- -
.l/ Tri-orthoesters have three 'onhoester (-OR) groups bonded 
to a, ca,ntr~l cllrhoil atom, ancf ~e fourth, carbon' bond is to 
hydrqq,en ora hydroea,rbon radical, (-R):: they are, represented as 
C(R) (OR) 3' , Tetra-orthoest~rs h,?-ve four -OR groups bonded to 
a 'central carbon atom, 'arid are represented as C (OR) 4: see 
Dillon's claims, supra. ' 

88-1245 - 3 -
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(~on~oyd:l:'0carbon) fll,lids. The Board stated that the Ell iott 

refer.ence shows equivalence between tetra-orthoesters' and tri-
t' '\' . '. . 

0tt.~o~sters •. and that "it is clear; from the combined teachings 

of these references that [Dillon's tetra-orthoesters] would 

operate to remove water fro~ nem-aqueous 1 iquids by the same 

mechanism as the orthoesters of Sweeney". . .: . "' .: ""... . 

The Board stated. tha.t th.ere w,,"s a "reasonable expectation" 

tl).,OIt the tri-' and. tetr.a-:orthoesters would tlave similar proper­

t~es, based on. ~c~o"e ,~tructural. and ChEimical similarity" and 

. the fact that. botll thepriol;' ~~ ,and Dillon use these com~ounds 

as "fuel additives". The Board stated that. since the tetra-, 

o:t;tho1!sters were kno.im to serve as wat~r' scavengers in hydrau .. 

lic ~luids, "there is a re~sol)~ble expectation that the prior . . : . . 

a;-t.. composi~ions . will have properties similar to the cla im 

compositions"; that is', ... that the tri-orthoesters would be 

expected to reduce particl,Jl",te emissions. Although no refer­

er,lce was cited as s1,l9gest1119 the use of any orthoes.ter to 

reduce particulate. emissions,Y or to show a relationship 

b~tween the .. property of water, scavenging and the property of 

r,d\lc~ng .particulateemi,s.sion,s fr~m combustion, the Board con-. . . ..... .' 

ct\lded, and·.the .~olicitor argues on appeal, that the claimed 

.ccimposition .and lDethod "To/.ould have. been prima faci!! obvious from 

V Although it was .. not cited or relied on by the Board, the 
SOlic;itor cites !'foy.;e~,al. Q.S. Pat.ent po. 3;817,720, for its 

.. s~owi"g' as.' "sm9k~~sjlppr,essant" in fuelS; the;'combination of a 
hyp;roquino.ne ether, .isop,ropyl ,alcohol, . and d'iacetone alcohol . 

. ,T~.e solic.itor- cites Moyonly:. t;o, sho"f tha·t particulate em,ission 
w~.s., a problem known. to the ~i:t, as D11lon had stated In her 
specif ication. ' .. 

88-1245 - 4 -
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~h,~ .cClmbined,t.each~ngs. of 't,he references." On this reasoning, 

thi'! Board "held that unless. Oi11qn .showed some unexpected advan­

talle or s~periori~y of her· claimed . tetra-'orthoester fuel 

CoMpol!I:itio,ns" as .. colDparep,· with tri-,orthoester, fuel .composi tions I 

O,+~lo~/s, ·new com.~9siti.ons as w,l1. as their new u~1i! to reduce 

particulate emissions 'were .unp,atentable for obviousness. 

The Board then specification, wherein 

Oit.l06,h~,I(l;d~sclolil:ed ",t;,rat, .bo.th" 1:ri.- and tetra-orthoesters are 

ef~~9tiv,e .. ,in.:, redul;:,1.ng partic\lla~e: emissioJ:ls, from cQmbustion of 

hYflrqc,arl:1C),n ~uels/.and; pre~~nted data to i11~trate this prop-. . ~ . 

er~y. , Tp.~ ~Qard held' that. because, these data ,do not show the 

un!!xp~,cted p.art,iculat!!-reduc::tion s)lperiority of the tetra­

or~h6E!ster, .. compositions. alii:. compared with the. tJ;'i-orthoester 

composit;io"s,. Dillon ha~~ not overcome the. primi'- f,cie. case of 

oby iousn~.~s .. 1. 

, The solicitor mai,ntains that it is not of controlling 

weight, or even pertine'nt, that there is no prior art sugges­

ti,ng pillon I s use of: reducing particulate emissions, for any 

co,mpo~itions similar to those claimed by Dillon. The solicitor 

maint~ins that the existence. of 'the tri-orthoester compositions 

of, Sweeney, wtJ,,ich are taught .. to, have an. entirely unr\!lated 

pI'loperty and use, suffice, to make a prima .facie case of obvi­

Ol\sness as to Oillon'.s .method as well as, her composition claims. 

The Issue 

The issue is the patentability in terms 0 f 35 U. S . C. § 103 

of claims to Dillon's new composition' and claims to its new 

metho~r .6f ·use, when the::corDp6h.ents of the new composition are 
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._-. __ .: .-

: de~med to be' structura1TY similar to components of kno .... n· compo­

, . sittons;' but the ne .... u$'e .discovered by Dillon for her ne .... com­

po/lition is neither taught not-· suggested in the prior art. The 

th±-El~hold question is· .... hether, under such'circumstances, a'prima 

facie base o'f unpatentability for obviousness is 'deemed made. V 

I 

TbeComposition claims 

':The facts as to tli'e prior 'art are 'not in 'dis'pute: only the 

co~:clu'sion!s 'cira'w . therefrom are at' issue. ·s .... eerfey sho .... s com­

po.itions of' tri-orthoesters in "hydrocarbon" :fuels for the pur­

p'de o'f scavenging"··water· iri:·'the' fuels': El'llott 'shows that both 

tri- and tetra-orthoei!iters have 'the property of scavenging water 

in I hydraihic liqU·idS •. 'No "reference: shOWS comp'ositions of tetra­

orthoe!Jter~' '1n- hycirocilrbon"fuels tor any put-pose, and no refer­

ence shows any orthoester fuel composition havi'ng the property 
I ~ .. 

anCi util.'ity of redueing particulate emissions from combustion 

of fuels •. 

The Board' held that ';a prima hcie case of obviousness was 

~ad.e despite the filct'·thatOillon's compositions were new, and 

de~pit~ the' absence of 'any suggestion in the prior art that 
1-' .. ")' 

these 'compositions would' have the property and 'use discovered 

by" oiilon; In viaw ot thi$ retr'enchment 'by the Board from the 

wei'ght of' precedent, we have' undertaken to revi'ew' the. history of 

this jurisprudence • . :...-

,,'t" 

l/ i . O+llon' s. position is 1;1)41:, evidence of unexpected . resul ts 
was not required in this 'cas·e. " ThUS the Board's' decislon was 
based on Dillon's specification and the prior art, prima facie. 
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;" .:. 

The'variety of factual situations that have arisen, in the 

Court of Customs and Patent A~p~'als, the Cour-t of Claims, and 

in the Federal Circuit" has produced a' rich body of precedent, 
. '. i. .,.. 

as the <;:ourtssough,t ,to ident,ity unifying criteria and apply 

consistent'r~asoninq to, d~terminations of the qUes,tion of obvi-
; " 

ousness I?tcquipositicm .~nd compound claims. Procedural as well 
~::J ~; .:. , 

as subs't;antive rules were tastablished, to,fIlcilitate the unifom 

application of 35" u;s.c". § 10~ despite great diversity in tech-
: .... 

nological ~acts a'nd' in, the rei~tl,oni!hip oftha prior art to the 

inventions at issue. 

ThUS, as the first step in the examination process, the PTO 
.' ') . . .. 
d~ternineswhether a prima fIlciecaseof obviousness is deemed 

m~de, based 'orith:e "specificati~n; the prior art, 'and any other 

evidence' before the examine'r.' If a prima facie, case is made, 
'. . ~. 

the 'applicant may adduce evidence' and present argument in 

rebuttal, following which the determination of obviousness is 

made' on all the evidence. I'f 'a prima facie case is not made, 

no rebuttal is necessa'ry. 'See the discussion in In re Piasecki, 

745 F.2d 1468, 223 USPQ 785, (Fed. Cir. 1984); In re Rinehart, 

531 F.2d 1048, 189 USPQ 143 ,(CCPA 1976); and cases cited 

therein. 

As we will discuss', some early CCPA cases held that a prima 

facie case of obviousness could be made based solely on similar­

ity of structure, i'ndepenciEint 'of properties and use; but by the 

'1960 's, and thereafter, the' weight of CCPA and Federal Circuit 

~uthority 'is that the chemical structure and the properties or 

88-1,245 - 7 -

Sawai Ex 1004 
Page 366 of 490



utili ty must all be considered in determining whether a prima 

f~cie case ot;. obviousnes~ .. has been made. The early status was 

e~plaiMd i.n In re Ll.jnsford, 357 F.2d 380, 382 n.2, 148 USPQ 
I . .. 

7~6, 718 n.2 (CCPA 1966): 

Just how one finds the compounds "obvious" in the 
I: drst instance·, the examiner does not say, but ap­

'parently 'he envisions a comparison of structures 
.QD..l:,:. That such" an'approach is not sanctioned by 
this court, although concededly the law was less 
wall'-defined' in JQne 'I.96"i·, -the date' of"the Exam­
i,n~!I:"s Answer, can '~e see!), e.g." in In re Krazin­
~, '34 7'F. 2d· 656'; 146 'USPQ' 25; In re Ruscbiq, 
343 F.2d 965, 145 USPQ 274; In r9 Ward, 329 F.2d - .......',. r . 
102+;'141USPQ 227;'IO;9 Lunsford, 327 F.2d 526, 

1 140 USPQ .. 425; In.,;;~.R:j.!!'~Q, ifr.,.318 F.2d,761, 138· 
USPQ 11.2; In're 'Papesch, 315 F.2d 381, 137. USPQ 
43; In re Petering, 301 F.2d 676, 133 USPQ 275; 
In r9 Lamboov, 300 F.2d 950, 133 USPQ' 270. 
(E;mpl).as is in. origInal ~ 1 

It 1:;IeJ;looves ti).e PTO, in the' f.irst step of patent 
. "'. '. '.' 

examina-

ti~~)O, to ascertai~ th.e similarities and differences in struc­

ture and properties or utility,. and any other pertinent evi­

derce before. t.he examine·r, to determine whether in any partic­

ul,ar case a prima facie case of obviousness is made. See 

Pi~secki, 745 F.2d at, .1472., 223 usPq at 7S8 . (prima facie 

ob;viousness is but a legal inference drawn' from uncontradicted 
.' . " 

eV,idence) . , 

In determin'inq whether an' in...,ention would have been obvious 

under section 103, based eith~r on the application as filed 

(L.L" prima facie) or with additional evidence if such is 
"-

adduced, tpe s,~atu~e i.s applied in. view of the record and the 

pri9r ,art. As !llustr~ted .. in p.recedent, appropriate weight is 
·1 . . 

giyen to.con.!!iderations such as the c19seness to the field of 
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are 

dr~Wn, the ;notivitfon 'of suqqe-iit'ion in the prior art to combine 

th~' cited :references, the protilelri' confrontinq 'the inventor, the 

na¢ure of the improvement as com~ared with the prior art, and a 

v~*iety of other' criteria, all as'mayarise in any particular 

ca!ie. 'No sinqle' case' may involve all these issues, but when 

present, they can not be ignored. 

The 'CoiDmis~iC!ne,r"$ pOsition in this case is" t,hat it is im­

material, 'in' d'eterillininq 'whetltera prima facie case of obvi­

ousness haS:':b~im made as to Diilon's composition claims, that 

no ,ref~rengeshows'any:"reia'tionship betW.aen' use as a dewatering 
" • , • c • ~~ • .' 

agent and use to ,e4uce socii fornation during couibustion. Thus 
. . • J 

the conmii'ssioner, :~ould., hold ,DilIdn ~ s invention unpatentable 

because Dillon did not' prove that' her 'tetra-orthoester fuel 

cO'mposltio!ls were superior in soot-reduction to the tri-ortho-

• esters; althouqh thEII:'Ej is no suggestion in the prior art that 

either compound would have any soot-reducing properties at all. 

That idea comes solely from Dillon's specification, where"!n she 

dislclosed that b"othtri- and tetra-orthoesters are useful to 

reduce'soot-formation from combustion of hydrocarbon fuels. 

There is extensive precedent on these ,points. We review 

this precedent in lig,ht of the Board's decision and the Commis­

sioneris argument.; 

In deteriilininq wtifthe,r a prima facie case of obviousness is .... 

made by the teacl'linqs of the prior art, the weigl:1t of precedent 

of the Federal Circuit' and our predecessor courts 'ri{q\lires that 

consideration be given to, the properties and utility, as well 
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--_._- - ... , ...... . 

as the structure, of a claimed new chemical compound or composi-
. J' : ',: 0' ': . ". , 

ti;on . .v This precedent. simply 'illlplements the· requirement of 
.' • . I 

seFtion 103 that .the .il'lventionb,e viewed as a ,whole, and of sec­

tipn 101 that the invention be "ne¥ and useful". 

This requirement has been. consistently upheld in the prece­

dent of this court. For exa~ple, in Lunsford the examiner had 

taken the position that: 

The arg\l.ment that the 'subject matter as a whole' 
under 35 U.S.-C. § 103 includes the compound and 
its utility is considered to. be without merit. 

!I . . .' ~ . . 

35(.F.2d at 3?1, 1411·USPQ at 725.' " The CCPA responded: 

. (I]t i,sr.eas~z;\.~blY clear~h\\,t j:he. exam.in~r c:.onsid-
, 'ered only'the 'IHfference in structures between the 
,claimed compounds ~n!i .the. Pf.~or art c.pmpound$ •. 
. Aippellant· was 'enti'tled . 'to have dif'ferelices 
be.twee.n the claiJII~~, ;inventic;m, .,the subject matter 

. '"as a wbele, and the "prior' art references of record 
eyalu~ted. [ElI!phaSes in ori.gina!.] 

I!!.. (citing .. In re papesch, 315 F.2d 381, 137 USPQ43 (CCPA 

19?3». ~ ~ Lindemann Maschinenfabrik GmbH v. American 

Ho~st and Derrick co., 730 F.2d 1452, 1462, .221 USPQ 481, 488 

(Fed. Cir. 1984) (it is .error to focus inquiry "'solely on the , 
prpduct created, rather than .on the obviousneSs or nonobvious­

ne~!;i, of i1;5 creation''') (quot,inq General Motors Corp. v. United 

.v Although Dillon's invention is a 'new composition, the Board 
as well as' the Solicitor have cited cases dealing. with new 
compounds and new compositions, and alsO 'new mechanical devices. 
·For complete.ne.ss We.,. will dis,cuss these classes of subject 
matter,. although the ""cases < are not entirely' interchangeable: 
fO.1; example, few machines have no statutory uti'! i ty or are 
directed t:o the solution of 'no problem, in contrast 'to chemical 
COJIIP~~I'l~:s whi,ch may be o,.f sol~l y sp.ienti f ic interellt. 
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i 
states ,Int'l Trade conun'n, 687 F.2d 476, 482-83, 215 USPQ 484, 

i 
4~9 (CCPA 1982), cert. denied', 459 u.s. ll05 (1983». 

The Board required Dillon to show not only that her discov­

ei:'ed 'util:ity was uno~~iqus' ,in iiqht of, what was taught or sug-
.. ~. . . I.' '. 

gested in the prior art, but also that her new tetra-orthoester 

cbmpositions' possessed diff~rences or' advantages that were not 

possessed by the prior art compositions, irrespective of whether 
. . , . 

the priGr art itself; woulc:i lead, one to, exp~ct that the prior 

art~ompo,sitions would,' hav.~ ~e prop,erties and use discovered 

by Oillon~. That is,:: the Board 'required 'Dillon to show, by com­

parative experimental data, that the tri-orthoester 'fuel compo­

sitions did not have the property of reducing particulates ir.l 

comb~;stion -- alth~ugh the prior' art itself is silent as to 

this property, or any suggestion thereof, for either tri- or 

tetra-ortli.oeste,r compositions. 

Review of precedent shows that while specific factual situa­

t'ions may have justified requiring this type of showing, as dis­

cussed infra, in' general the CCPA and the Federal Circuit have 

declined'to establish'such a requirement as a general basis for 

~atentability of new' compounds and compositions. The weight of 

precedent is to the effect that when the claimed subject matter 

is a new chemica'l compound or' composition, a prima fAcie case 

of obviousness is not deemed nia'ae unless both (1) the new com­

pound or c~~positiorr 19' structurally similar, to the reference 

compound or composition And' (2) there is some suggestion or 

expectation in the prior art~hat the new compound or composi-

88-1245 - 11 -

Sawai Ex 1004 
Page 370 of 490



'~ 

tton will have the same or a similar utility as that discovered 
\' 1 ) 

bY, the applic~nt. In re Grabiak, 769 F.2d 729', 731, 226 USPQ . . -., ", 

87,0, 871, (Fed~Cir. 1?8~): 

When chemical comeounds have "very close" struc­
,: ' turcll ;'Sim£lari ties' and s'im:i:;La·r 'utili ties, without 

more a prima facie case may be made. 
. ',': .' .~.' '. j. 

Rosselet, 
.'" , 

347 F',2d 847, 850, 
: .. 

146 USPQ 183, 

[W] e think,' appellants hav,e failed to present ade-
.' qUate 'evidence: t'o' overcolile:'a p'rima facie ,show­

ing of obviousness by reason of the admitted 
"cjtoss 'structural' "'lIimilan't!ies'" of the art com­
pounds, coupled with the fact that those compounds 
cirashown to 'have 'utility! in', the s'ame area of 
phaD!!acoloqical actiyity., [Emphasis in original.] 

,.",' "". .. . 

185 (CCPA 

The question of whether a prima facie case of obviousness ha~ 
.' . ,\ . 

be,en made by the, prior art ~urns on the, specific technological 
• : I 

sim~larities ,and difference~, as to both structure and prop­

erties or utility, between the claimed compounds or compos i-

tions, and 
I 

Chupp" 816 

those taught'" il'! the .. prior art. ~"!O S.~ re 

F.2d643, 646, 2 USPQ2d 1437, 1439 (Fe:~C!:w%'87) 
. , ,. , ...... 

Cne~ comP9und useful as ,herb~cide was prima facie obvious from 

s~!='U!::rura,py, similar prior art ,compounds useful as herbicides); 

G'fbi~k, 769 F.~d at 731-32, 226 USPQ at 871-72 (although simi­

lar ,u,tility was disclos,ed, for 'prior art compounds and claimed 
.., • •• • II, 

cOlllPo\lnds, structural similarity was insufficient to make prima 
. _" i . . 

In ~e Payne, 606 F.~d 303, 314, 203 USPQ 245, 
.... 

2~4-5~ (CCPA 1F9) ,CJ1ew, compounds useful as pesticides were 

ptima facie obvious from structurally similar prior art , , , 

compoundS known a~ p~stici~es) • 
.. 
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T~il! p~~i::edent; h~~' evolVed' on analysis of·a· divers i ty of 

fa'ctual :s.iit)latic:rns. " .Ol'\e .' way tha·t:,'·t·he courts' have explained 
.. . I· ' 

thieir . reason.fnq is' by . pointing ('out tha't· there "must be a sug-

geis::ion in the prior art that ~ould have led a person of ordin­

ary skill to the same solutio~ of ,the problem facing the appli­

cant: the 'prior art must provide' a motiva·tion whereby one of 
. :, ~ 

ordinary skill would be led ·t.o ~o that which the applicant has 
, . , . ~ . 

dQne. ~t;atoflex. Iilc.",. Mto$.Jip cprp., 713. F.2d 1530, 1535, 

218 USPQ 871, 876 (Fed. Cir. ,19'8'3): 

The scope o.f the. prior art has been defined as 
that "reasonably' pertilientto . the 'part'icular 
problem with whic~ the inventor was.inv~lved.n 

(quoting In re .Wood,599 F.2d 1032, 1036, 202 USPQ 171; 174 , : 

(CCPA 1979». Payne, 606·F.2~ at ~14, 203 USPQ at 255: 

. When pr~or .art compoun~s essentially "bracketing" 
tne claimed" compo\irids' in st'nctural similarlty are 
all known as: pesticides', one of' ordinary skill in 
the art :would clearly :~'e motivated to make those 
same· compounds in 'searching :for· new pesticides. 

In re Swan Wood, 582 F.2d 638, 641, 199 USPQ 137, 139 (CCPA 

1978) : 

II) view of the close structural similarity (and 
disclosed 1 al:ltimicrobi.al activity, we bel ieve 
ttiat one 'skilled in the . art would have been, 
p.ima '.' facie;' motivated' t'o make the claimed 
compounds in' the 8ltpecl'tatlion that they I . too, 
would possess' an·timicrobial .activity. 

These are simply other ~ays of explaining that the decision­

maker must consider the problem confronting the applicant in 

order to ascertain how ·a· person of .ordinary skill would view 

thE! problem and its solution; In·n Gvurik, 596 F.2d 1012, 

1018, 201 USPQ 552, 557 (CCPA 1979): 
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. : 

An element in ·cletermining obviousness of a new 
chem.i,ca:l,· eQ~pquncl.; i~ .. th4!l, .. mo.t.ivat.l,on.o~. (Jne. having 
ordinary skill in the art to make it. That motf­
vat-.i,on is not . \~bs~r:a~t,," pu~· .. practical, a~d is 
always related to the. 'properties or. uses' one 

.l s~i;lled" .in . the, "!l.rt woul~. expect the compound to 
have. if made. . 

In ;rectabte. 347 F.2Cl" 872, .874, 146 USPQ 175, 177 (CCPA 1965): 
. \ '. : '.' .: 

patentability of appellant's invention under 35 
U. S. C. § 10;l.1III1st,., b~; .ellal l1ated, against ~he back­
ground of the highly developed' and specific ar~ 
to ,wl\i.~h j,t, rela:te.s and.:rth,is background includes 
an understanding of those unsolved problems per-

'. sis1tinq in tl:1e' .!l.rt·. ·.w~iC;~ ", appellant !lSsarts have 
been solved bytiis·inii'e·ntion. ~ Eibel Process 
Co. v. Minn.sota & On·t!\ri9 ·faper Co., 261 U.S. 
45, 43 S. Ct. 322. 67 L •. Ed. 523 (1923). 

A~tho,ug.~t~esoli~'tto~ 'appe'a~s unenthusi~sti~ about this crite-

rion. V I' '. ;' • 

it is well established, and 'has been expressed in 

various ways. Ls.... In re Deminski, . 796 F.2d 436, 443. 230 

USPQ 313. 316 (Fed: cii. Ij8~): 

(Th:e.·pr ior . art 1 does not address Deminski' s prob­
lem qf· how to :;emq.ve a large and heavy assembly 
as ·a unit; "') There was .no suggestion in the 
prior art·tQ pr.ovide Deminski ·with th,e motivation 
to des ign the valve assembly (for this reason]. 
(Emphasis. in' origlnal.] 

Fromson v. Advance Offset Plate. Inc .• 755 F.2d 1549, 1556, 225 

USPQ 26, 31 (Fed. Cir. 19~5): 

The criti.cal . inquiry .,is., whether "there is some­
thing in the prior art, as. ,.a whole .t2 suggest the 
desirability, and thus.: .the obvio~sness, of ma.king 
the combination." [Emphasis in original.] 

21 The sol1cit~r asked the court to review its holcling in 1rl 
re 'Wright, 848 F.2d 1216, .6;,.USPQ2cl 1959 (Fed; Cir. '1988), where­
in the court stated that it is appropriate to consider the prob­
:hem facing the .inven'):or i; in adju.dg:ing whether a, novel structure 
would have been obvious in 'terms of 35 U.S.C. § 103. Wright is 
discussed ~. 
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(quotting Lindemann Maschinen,fab:riic GmbH, 730. F. 2d at 1462, 221 

U~PQ. at 488)1 In re Lalu, 747 F.2d 703, 707; 223 USPQ 1257, 

1l!60 (Fed. Cir •. 198·4) (obviousness analysis requires inquiry as 
! 

to whether the known uses of the prior art compounds as inter-
I . 

mediates provide adequate motivation to ·one of ordinary skill 
J ~ •.• 4 

to investigate these compounds "with an expectation of arriving 
I .. . . 

at" appellants' compounds for· the uses described by appellants) ; 

In re Fine, 837 F.2d 107l, ·1075-76, 5 USPQ2d 1596, 160.0 (Fed. 

Cir. 1988) (although the applicant's temperature range overlaps 

tile·· range· shown in a reference,· the applicant's purpose 1n using 

the claimed temperature range was not taught or appreciated in 

the prior art); In re Geiger, 815 F.2d 686, 688, 2 USPQ2d 1276, 

1278 (Fed. Cir. 1987) (although the prior art disclosed the com­

ponents of the claimed composition for d.iffere~t uses, prima 

facie case not established "absent some teaching, suggestion or 

incentive supporting the combination"); In re Donovan, 509 F. 2d 

554, 562, 184 USPQ 414, 421 (CCPA 1975): 

That [the prior art) might ·incorporate elements 
w·hich . COUld:. be used in appellants' system does 
not render appellants'· claims obvious when there 
is~' no . suggE!~tion.9f using. these elements in 
substantially ·the same manner as appellants use 
them. 

In re Ratti, ,270 F.2d 810, 813, 123 ~SPQ 349, 352 (C~PA 1959) 

(the prior art d.i,d,. not teach "how to solve th.e prob~ems" faced 

by the ·.invel'\tor); In re Hortman, 264 F.2d 911, 913, 121 USPQ 

218,219 (CCPA 1959): . 

For, though ~he st~cturE! may be a simple exped­
ient when the novel concept is realized, that 
structure may not be obvious to the skilled 
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worker in the art where the prior art has failed 
.'!. to .suqgest thaproblem'ol"! conceiv.e ·of ·.the idea 

.for its e~imination. :l " 
These are not abstract criteria. They have often been 

,~ ..;, . ~ 

agpliec! to determinations of' the question of unobviousness in 
t " • ) 

the common situation illustrated herein, where Dillon's claimed 
~ . . 

subject matter is a new composition based on a chemical compound 

that is different from, but similar in structure to, a known 

compound, but ·the invention is based on a property or use not 
I ~ . <' • '. • 

known or obvious from the prior art. Consideration of the prob-

.1elll facin.q the inventor is an element of perc.eptive analysis of 

whether the invention as a whole would have been obvious to a 

persol1 of ordinary s·kill. It is not a new parameter in obvious,:, 

ness determinations. . , 

The problem facinq the inventor is directly related to the 
. , 

utility of the invention. Particularly' in cases where the 

structures are closely·, related, the obviousness analysis is 

aided by consideration of t!le problem facinq, the inventor. and 

the improvement he is seekinq. See, for example, In re Benno, 

768 F~2d 1340, 1346, 226 tISPQ 683, 687 (Fed. Cir. 1985), wherein 
:! . 

this eourt observed that'·" [riJo ,reason is 'suqqested why anyone 
. ~I I 

would be.led to 'modify'" the prior art in the way done by the 

inventor to solve'his problem. The court stated: 

Neither reference 'has 'a word to say. about the 
instability • • • uilder • • • tension • . • [the 
prob1emfaCed by the inventor]. This ,is not a 
situation callingr for comparative tests, or a 
showinq of "unexpectedresults, II'· to which the 
Solicitor has referred. There is no prima facie 
obviousness to be' overcome and hence no need, for 
tha~' type of evidence; 
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AlG, 1.&.56.., Ryco., Inc. v. 
, . 

857 F.2ct'l4i8, 1424,.8 tJSP(2.2d 1-323, 1328 . AS'r Bag' 

Cu·. 1.988): 
I . 

I. 

Beilter Bilrs as $U9h ~ere certainly old in' the 
agricu-ltural art, having' been used on agricul­
tu;ra;L machines suc!) as manure spreaders and 
ba'lers'" , , Ryc'o has shown nothing in the prior 
art, however, which would suggest the use of the 
beater bar as a fe'eder in a 'bagging machine as in 
claim 15, 

(Fed . 

Diyersitach Corp •. v.centUry Steps. Inc. , 850 F.2d 675, 679, 7 
.' I • • 

USPQ2d. 1315, .1318(Fe~. Cir. 1988): 

'l'he p~oblem confronted by the inventor _ 'must be 
considered in" determining whether it· would have 
been o.bvious to combine references in order to 

.' . solve that pt'oblem', . ..'. 

Lindemann MAschinenfabrik GmbH, 730 F.2d at 1462, 221 USPQ at 

488: 
~. 

.', 
,', .... 

Nothing, in . the refer'ence.s· alone or together sug­
gests the: 'el,ilitiied:: invention as a solution to the· 
problem of' crushing rigidly massive scrap. 
',: ..... ';...: ... 

union Carbide Corp. v. NDerican, Can Co., 724 F.2d 1567, 1572, 

220 USPQ 584, 588 (Fed. Cir. 1984): 

Appellant does 'notdispute that a basis for 
determining whether art is analogous under the 
standards' of tne court o~ Customs and Patent 
APPl\lals h to '·leiok· at: whether' it deals with a 
problem Similar' to that .being addressed by the 
inventor. ,. 

orthopedfc Equipment Co. v. United Sta,tes, 702 F. 2d 1005, 1009, 

217 tJSPQ 193,. 19~ (Fed. Cir. 1983) (five judge panel): 

In determining the relevant art of the 
claims' in suit 'one looks' to the nature of the 
problem confronting the.irlventor. 

Weather Engineering Corp. of America y. united states, 614 F.2d 
• , .,' "!" . 

281, 287, 204 tJSPQ 41,46-47 (ct. Cl. 1980): 
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T;henear unanimous. ~pproach b;y the courts is that 
"[t]he prior art that is relevant in evaluating a 
cl8.1lll ot.ob,viousness·. ~s def+.n,ed by t,he nat\lre of 
the problem confronting the .... ould-be-lnventor." 

(quoting Louis A. Grant. Inc. v. Keibler Indus .. Inc., 541 F.2d 

28.4, 191 USP,Q 424, 426 (7th ¢~r. 1976)); In rli' Rinehart, 5Jl 

r,.2d ·at 1054, 189 ,tISPQ at 149. (the probiem facing the invento:-

• ... as not alluded ·J:o JI')·.the. references., .' n.or .... as .there any sug­

gestion to combine features' of each reference); In re' Spon­

Doble, 405 F. 2d 578, . 585, 160USPQ 237, 243 (CCPA 1969) ("dis­

covery of the source of' a problem" is part of the "subj ect 

matter as a whole" ·.'to be cOlilsidered in de~ermining' obvious­

ness); In re Pye, 355 F.2d: 641, 645, l48 tISPQ 426, 429 (CCPA 

1966), : 

Neither reference is directed to the problem 
solved by the appellant's invention, namely, 
developing .. a· cleaning c01l!posi·t~on .. for the skin 
having improved lUbric:i,t.y. ~harl!octe~istics. In 
our view,only .app •. l1ant~s: sp.eci.ficationi suggests 
any reason for combining the' teachings of the 

'prior art but .. us. qt Sllch. suggestion is, of 
course, improper' under'" the mandate of 35 tI. S. C. 
103. 

In re Ca'ble; ·347 .F.2d ·~·72,. $.79,. 146 tISPQ 175, 181 (CCPA 1965): 

We' have bee'il. unab.l. ~o f:ind. in' any reference of 
re·cord. a recogn·i.tion, ot . the .. fracture .and cracking 
problem so lived by appl-ican;t,· or :8.. s~:l.ut~on there­
for, or a suggestion of the many addi tio.na,l . new 
results flowing from the appellant's invent.ion. 

, ,":, 

In re Shaffer, 229F.2d 476, 4S'O, 108 'tISPQ 326, 329 (CCPA 1956) 

(references .... hich never recoqnized applicant's problem wou'Id 
:' .. . . 

not have suggested its solu~ion). Shaffer was discussed in In 
.. \", ' ''! 

l:"e Martin, 372 F.2d 556, 152 USPQ 610, (CCPA 1967), decided the 

same day as' In 're Gershon, 372 F.2d 535, 152 USPQ 602 (CCPA 
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1967);, o:n 'which '~e cUssent relies. In Marttn the court stated: 
", :,' .... i.')" • "J ~ ." . 

we t~ink)apposfte here the,"s'tatement. of thi's"court 
tntn re','Shaner)' 2n :F.2d' 476', 480, 43 CCPA 758, 
76)2:' ,," . ' ' ! ' , 

* * ea' person havlnq' the 'referehees before him 
who was, not coqnizant of ,appellant's disclosure 

I" waula not" 'be informed,' 'th'a,t1the' probJ;-erii's< solved by 
, appellant, eve~ existed., Therefore, can it be 

'sa;id' tihat thesifref'srences :whfchnever recognized 
appellant's problem would have suggested its 
so'lutibn?" we thiri'K "'not;, alia the'ra'fore,' feel that 
the references were improperly combined since 

"there is 'no, sugqestion' 'in ':either of 'tihe:' refer­
ences .that 'they can be combined to produce appel-
'-lant" Ii' res1:11tt. ' 

Mattin, 3n 'F.2d at 562, 152 'USPQ at 615.', Shaffer was also 

quoted ,and ,followed in In re Sko11, 523 F.2d 1392, 1396, 187 

USPQ 481, 484 (CCPA :1975), ,as was Gershon,' showing that the 

CCPA saw no inconsistency between Shaffer and Gershon. 

': Indeed, 35 U.S.C. § -103 .. reql.tires recognition of the context 

iin'" wh:iich the invention was made. comparison between the prior 

art and the subject matter as a whole can not' be achieved if 

the ',desired' utility, the problem for which a solution was 

soilght', is eiceised from the', analysis. 

77~, 777,' 145 USPQ 197, 199 (CCPA '1965) : 

Inn Graf, 343 F.2d 

",mtile a selection of certain facts il'l this case 
tend to a conclusion of nonobviousness and others 

, ,talken 'alone may' show ,obvlousness, 'the conclusion 
required under section 103 must be grounded on a 
wEiighincj of all "the 'facts~ . '. • While merely for 
the, purpose of ~btaining uniformity of dyeing, 
the proc_ss'lIIay appear to, .. be' non-obvious, such a 
view does not accord weight to Ul. the facts. 

'Obviousness is' not to be de,termined on' ,the,' basis 
of purpose alone.,,; [Emphasis in original.) , 

In re Rothermel, 276 F.2d 393, 397, 125 USPQ 328, 332 (CCPA 

1960) : 
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~". ' 

\oijlere 'the inY';ention fo~,' ",~i~,~,: a ,patent. ~~, sought 
solves a problem loI~iCh persisted in the art, we 
must. loale" to ,:th .. ,,,p~QI?18m:,',a~,,¥~p -as ,to"it~,sOlu­
tion it, "'. !Ire tl;l:: prop,.r~y, ~pp'raise .-loIhat was done 
and toavaluate it against what would 'be 'obvious 
t,opne, 'haying:"the" ordinaJ:'Y, s~.j.lls of the art. 

Thr v~sf ,prf,!~,Qd .. n,t ,well ,~xpe~ding our sa~pling , contradicts 
" .. .:' .. 

the So;Licitoz::' s ,positlQn that ,p'i-ima .facie obviousness must be 

determil1ed "req~~~les,s' of tM p~Qpler,ties disclosed in the inven­

tor' s appl1c~,tion .'it ,Indeed> the cases relied on by the solid­

tor (and by the diss'ant hereto), as we shal, 1 discuss, do not 

s~:pport" th~S pos;tion: ,they do" however, 'illustrate the evol u­

tion ofthe_, law" tne fact-dependency of "obviousness dete-rmina­

tions, and the ,ne.d to exercise judgment. 

In Ip re Stemniski, 444, f.2d 581, 584 .. 85,' 1;70 USPQ J4J; 

346-417 (CCPA 1971), for-example', tlie court focused on prior art 

cQm:pounds of ,closely ,relat!lld' structure to the claimed' com­

pounds, "wh!llre no significant properties or utility were 

disclosed for the prior art compounds, other, than as intel:"­

mediates. The court,' exphined. ,that the, prior art plr-ovided no 

motivation to make the c,l.aimed compounds for appl icant' s 

purpose, although "one of ordinary skill would, suppose t,he 

properties or potential uses,.- of the two groups of compounds 

would be similar." 'l!L. at 5,85,,170 USp(! at 347. ' The court in 

Stemniski observed that In, ra Henze, 18.iF. 2d 196, 85 USPQ 261 

(CCPA 195;0), and In .re. Riden, 318 F.2d 761, 138 USp(! 112 (CCPA 

1963), held that struCture alone could support a presumption of 

obviousness, and stated that: 

To the extent that ,Henze and Riden are inconsis­
tent with the views expressed herein, they no 
longer will be followed, and are overruled. 
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1st.. at 587, 170 USPli at· 348. Henze had already been limited to 

~djacent'homoloqs of known compounds, ~, compounds differing 

by one methylene (CH2) qroup, by the courts in In n M~l!s, .. 
281 F.2d 218, 126 tl'SEIQ 513 (CCP~ 1960) and 40 n FOleern, 326 

, 
(CCPA' 1964). F' • 2d 762, 140 USPQ 224 ~ Ill;em!l~ski., 444 F' • 2d :It 

584 n.9, 170 USPQ at 346 n.g. As the CCPA stated in MiHs, 281 

F .• 2d at 224,12.6 .USPQ.at 518: 
'I: '. • .', '"I. , 

I 

Homology QJU;: U should, therefore, be treated as 
a chemist would treat it, being nothing more than 
a fact which must be considered with all other 
relevant facts. before arriving at ... the. conclusion 
of "obviousness" specified in 35 U;S.C. § 103. 

si"e also In 're S.hjltty,.566 F.2.d 81, 86, 195 USPQ 753, 156 (CCPA 

i~17)' (adj a.cent· hdin~loq !leld:' "st~c:,turallysimilar" to prior art 

c~mp~urid,! requiril'lq evldenC;;eof actual" diifference of properties 

af to compound claim', .. but .~ot. for method 'claims), a!:ld. In re 

R)J§C~ig, 343 F.2d 965~ 977, 145 USPQ 274, 285 (CCPA 1965), 

wherein the court said: 

. What' is important· is tlie fact· 'that the utility 
discovered by thO'aepeilants is not disc.losed in 
the prior art. (El!ipha~is ion original. r,2/ 

§/ . The dissent lis.ts a n~er: of cases citl!ld by the majority, 
a!'ld imp,lies that these. cases'. are s.omehow inapt. The cases 
selec:t.~··by the.d~SSE!'1t' cover several different section 103 
cons~diita'ti,ons, art4, s~inpl;y illustrate .various applications of 
th~ ~aw, as follows:, In ra Fine, 837 F.2!i 1071, 1075-76, 5 
USPQ2'\i. 15'96, 1600 (Fed. C~r.1988) (a.lthouqh the temperature 
ri!.Dg~s of. the prIor .. .:!U't· and th.e invention overlap, "the mu:= 
poseS .of th, twC! temperat~reranqes are entirely unrelated") 
(emphasis added); Iri ra Grabiak, 769 F.2d '729,732, 226 USPQ 
8'70, .872 (F.ed; .Clr. i98!$) (althouqh similar utility was dis­
closed for the . compounds;' C)~. the prior art, no suggestion to 
combine references arid no' 'prima' faCie case was made) (emphasis 

:. . :. 

[Footnote continued] 
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The court il'l In re Albrecht, 514 F.2d 1389, . "," . 185 USPQ 585 

answered ~ question indistinguishable 

,p~sed. today by the, CO,lJIlIIiSsioner,: stating: 

We i\'re of the ,opinion, that a novel chemical com-
I' : pound' can be nCmobviOy.!!! to one having ordinary 

skill in,,1:l1e ~,rt I'ICltwith,I1tanc;ling that it may 
possess :,a;'ltrloWn property 'in" eolilmon 'with a known 
structura,py similar compounc;l., (Emphasis in 

!. original..] , " 

from that, 

l.IL.. at 1395-96,' 185 USPQ ,at 590. The A1:bJ:e'cht court: emphasized 

W (Footl'\oj:econtinu~d] 

adp,ed) ; In re Laly, 747 F.-2,d 703, 707, 223 USPQ 1257, 1~60 
(Fed. Cir. 1984) (no 'prima facie case be'cause use of the prlor 
art, compounps as intermedi~tes, is, "not m9tiyation sufficient to 
support the structural "obviousness 'rejection") (emphasis' 
ac;l!=1ed); In re liat?er, ,494 F.2ci 1405, 1407, 181 USPQ 639, 641 
(CCPA '1974) , ("no evidence that'those skilled in' the art were 
aWilt:e of the problem. , • which is the prilllary objective of 
appellants' invendon") (empllasis added) r In te StemnisJd, 444 
F.~d 581, 586, 170 gSPQ 343, 347 (CCPA 1971) ("of wllat signi­
ficance is (a reasonable expectation of] similarities in 
significant properties or, uses, if in fact no one prior to 
appellant's entry into the field "knew what any of those 
properties or uses a,~e~','); ,In re Ruschiq, 343 F.2d 965, 977, 
145 USPQ 274, 285 (CCP'" '1965)' ("the vague 'basket' disclosure 
of po'ssible uSes in: the ~ [priori art] '"are unimportant. What is 
important is, the fa'ct~' that' the utility discovered by the 
appellants is not disclosed in the prior art.") (emphas is in 
or'iginal): In re De Lajarte, 337 F.2d 870, 875, 143 USPQ 256, 
25,9 (CCPA 1964) ("If one were making a colorless glass free of 
ca,rbon and sul f.\.1r, t,q,ere would, be 1 i ttle reason for us ing the 
[prior art] forinUl,8 5i!!c:. it'w~s primarily~esignedto enhance 
color, stability") (e1DplillSilJ .. added); In re Elpem, 326 F.2d 
762, 767, 1~0: qSPQ ,2~f, 22'8, (CCPA 19~4) '(differ,nces in the 
structural f0I'!Dulae blltween the' c:ompoun~'s of the re'ferences and 
tl).e claims "are Sufticient, to': make' appeilant' s compo,:!nds unobv i­
OUS") (i!lmphasis added,):' In're'Mills, 2,81' F;2d 218, 221, 126 
US.PQ 513, 516-17 (CC~~ 19~'O) (1.itility for the ,compounds of the 
pr,ior a'rt' and the cla'ims' wal!! identical, but there was no "legal' 
I1r~sun\pUon" of, obyiowmes$ for a compound of a homologous 
serie!!! from a diSclosllre in the prior art of a non-adjacent 
me~etofthe series)(e~PhasiS ,added) • , 

'The 'dissent's position appears to be that precedent requires 
return to the overruled holdings of Henze, and Riden. 

- .,., -

" 
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, the' need to 

compar'( tiij the '61d' 'and new' compounds 'as wholes, 
!' inc;lusive, of ~heir proper1;;~~.' 

,ISL; at 1394; 18!! USPQ at 589, citing Pap,!sch, supra, (a compound 
\ . .. ~ 

an~ its properties are inseparable) • 
• ~ '" :':' '..' I. 

The Albrecht court pointed out that the Solicitor was mis-
• • • ",: • • H', 

int::erpr~tiriq 'some o,'f 'the CCPA,i'S ; prior decisions, 'including In . '. ". . ...." . . . 

re 'Mod, 408 F. 2d 1055, 161 US P<j " 281: (tcpA. 19~9). The court in 

, Al!?tectit ",observed that, ,tJ,!e properties discovered, for the new 
:' -, ' ",~. 

compo~nds claimed in Albrecht w~re 

totally, ,4issimilar to any, activity previously 
disclosed for" the prior art analogs. ,,' A 'newly 

: dilOcqVE!rf,~d aC,tivity of" ,a 'claimed novel compound 
'which' 'bear,S ,no 'inateri'al relationship, to the 

act;ivitydisclo,sed. for, t1'!e prior artana10gs is 
further evid,enee," not' to :be" ignored, 'of the 
nonobviousness' of 1:.,he cla,imed invention. 

~ at 1396, ~~5, USPQ, ~t 590. 

"Thus tl:le CCPA established, and the Federal Circuit has fol­

, lowed, ,the general rule that similarity of structure alone does 
.~ ... . 

not ma~ea prima facie cas,_ of , obviousness; there must be some 

,reason, arising in the prior art, to expect that the claimed 
'. . .' :. " . 

compounds Qr composition,s will 'have the properties found by the 
o • '.' '. • ':. ';' •• 

ap~lica,n~. This rule,;f1ndspraqmatlc, support in today's state 

of chemical science, Wherein few new compounds are of such 
. .~ ::: . . 

iml!!ginative ,structure ,that "5tructurally similar" compounds are 

not to be found i~ ,~he prior art.1I 

: 11 In, 198!) the Supreme Court noted that over 4,848,000 chem­
ical compounds had been' listed' by the, Chemical Abstracts 
Service" and that the list was then growing at the rate of 
350,000 compounds per year; , pawSon' Chemical Co. v.RoM & Haas 
~, 448 U.S. 176, 221 n.23, 206 USPQ 385,; 407 n.23 (1980). 
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Since the Solicitor today cites HQg for the same principle 

for which tfS2sl :~as. criti¢,i~ed.,in Albrecht,. we repeat the admoni-
I ~" 

r' . ~. 

tjJon that ~ must be understood "in a qiven fa'ctual 

. 6~~n:~~Il~' ." 
lS'S 514 F.2d at 139'5, USPQ at 589; In .:. 

339 F.2d 252, 254, 144 USPQ'l~; "21 (CCPA 1964): 

The question of o~;;'iousness, however, . is so 
j;.G1:1osely. ti;ed to ~h.e: .. fact.~ ·o:f each part.icular case 

that prior decisions in cases involvinq different 
f,acts are ·orq.i:narily of· .little value in reachinq 
a decision. ' 

settinq" . 

t.!l;i.osoo, 

An example of the stronq 'fact-dep'endence of § 103 decisions is 

.seen in In re Hoch, 428 F:2d 1:34i, 1"66 USPQ ~06 (CCPA 1970), a 

case ~eli~d "on l:!y ttie; solicitor.. In ~ the prior art dis­

closed ui.i.lity' o.t .a .. knoWn ;compound for treatment of plant 

diseases, 'and the cO\,lrt' held that .. a prima· facie case of obvi­

ousness was made as'to applicant's use of a structurally 

similar analoq as a herbicide.' Statinq that it was unc~ear 

whether there was a d·ifference· between use in treatment of 

pla'nt diseases and use as a herbi"cide, the court required 
; ; 

" .' \,.. . . .. ~ ; 
evidence of unexpected diffe·rences·· from. "the prior art com-

pounds. l.!L. at 1343"~ 1344, 166 USPQ at 4b8-09, 409. But the 

· co~rtdid ccmslder, 1'n deCiding. ~hether a 'prima facie case had 
~ • ;"'. I 

been made, the differences in structure and properties between 

the claimed compounds ·and those in the prior art "notwithstand-

· inq appellant's failure t'o establish actual di fferences in 

properties" •. I.IL. aj:: 1344 11.6, '166 US'PQ. at 409 n.6. ~ ill.§.Q 

Geiger, 815 F. 2d at 688, 2 USPQ2d at 127'8 (holdinq that since a 

· PNi'ma facie' case. ot! obv.l!Ou!lness was not elltablished, it was 
1 "., 

unneCl!Sllary to 
',: (:' 1 

show unexpected' results): and .,compare In re 
I .... 
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, , 

.~ 

WUder,. 563 F. 2d 457, 195 t1SPQ 426 (CCPA 1977) Io'ith In re 

W~ld.'r, 429 F.2d 447, .~.66 t1SPQ 545 (CCPA 1970) (cases reaching 

c~ntrary results as to composition an~ compound.cialms). 
1 '. • ' . 

Another example of the strong fact-dependence of obvious-
.1 

ness determinations is seen in In re Heck, 699 F.2d .lJ31. 

13.32-~3, 216 t1SPQ 1038, 1039-40 (Fed. Cir. 1983), Io'here the 
" 

iss.ue related to the differing rates of Io'ear betlo'een softer 

outer metal .surfaces and harder inner metal surfaces on a , 

camshaft (Heck's i'nvention), and the Io'eight and pertinence of a 

reference. (Maybach) . sholo'ing harder metal used" to protect softer 

metal on a camshaft during grinding. Acknolo'ledging that 

Maybach . dealt Io'ith a different specific problem within the 

narrow subj ect matter of cast iro"n camshafts, the court found 

that the prior. art was "verY' narrow, dlrectly relat.ed to the 

automoti've camshafts w.i tho which Heck's invention is concerned, 

and zeroes' in on the difference dn' the wearing-away of hardened 

and less hardened materials of cams". I.\L. at 1333, 216 USPQ at 

1040. The court considered .the relation of Maybach's teachings 

to' the. problem confronting. the: inventor, including the problem 

solved by Maybach, and held' that despite Maybach's different 

particular ·use, .'the. ,broader di;:l.closures .of Maybach made Heck's 

use obvious. I.\L.. 

The'SoUcttor relies strongly on In re Lintner, 458 F.2d 

1013, 173 t1SPQ 560 (eePA 1972)., in support of the rejection of 

Dillon's claims as prima facie obvious. The Lintner .composi­

tions·were detergent compositions that contained, inter ~, a 

specific fabric softener and a sugar. The prior art showed 
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d,etergent compositions that also contained a, fabric ,softener 

and a sugar. The' prior art described the sugar as a filler, 
l: 

wher~as Liri~ner stated that his sugar improved compatibil i ty. 

'the court affirmed that Lintner's detergent compositions were 
; . 

prima facie. obvious, concluding that "there is no departure 
", 

from the prior art in terms of the result achieved by the addi­
" 

tion of sugar." IlL. at 1016, 173 USPQ at 563. Lintner is in 

accord with the main body of precedent, for the court looked to 
,,: L· 

t'he, result achieved by the applicant, and saw no difference 
.. ' 

compared with that shown in the prior art. 

Lintner was placed in perspective in Solder Removal Co. v. 
'. 

united states Int'l'Trade COmm'n, 582' F.2d 628, 635, 199 USPQ 

129, 135 (CCPA 1978), wherein the court stated: 

The ALJ appears to have viewed arguments that an 
inventic;m,sOi,y,ed a' probl,em not previously recog­
nized, and that nonobviousness may be evidenced 
by discovery· .. of· a problem ·.source,' as irrelevant. 
That view would be incorrect. The ALJ appears 
also' to have fe'l~ that. where a practice ,is, sug­
gested by the prior art to solve one problem, a 
conclusion of. nonobviousness .. cannot b$ supported 
on the ground that .it also solves another prob-' 
lem" ·previously. 'recogni'z1!d or 'not. That pos,ition 
would be too broad. Where the reason for the 
practice 'suggested ·b}'c t-he· pri.or ,art is m~ch less 
significant than the reason derived from the in­
ventor's' solution, to· "another: problem, the resul ts 
may be so uneXpected as to support a conclusion 
of nOl'fobviou'sness1 •• ~ In' re Lintner, ,,458F.2d 
1013, 59 CCPA 1004, 173 USPQ 560 (1972). (Cita-
tions omitted.]' . 

That the us,e of similar cO!llpositions to solve different problems 

may be unobvious, whi~ the use of similar compositions to solve 

similar'problems may be obvious, depending on the particular 
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, , 
ci;,cumstances, accommodat,es Lintner's facts as well as those of 

,," . 
. s'oJder RemovAl. 

The Solicitor also relies' o~ In to Kronig, 5'39 F.2d l300, 

199' USPQ 425 (CCPA 1976), a ca~e that, like Lintner, 'turns on 
,; ~ 

The appellants in Kronig claimed a process using a 
'''; : .:. .'.~ t·.. '. . " .: . :. 

palladium/alkali metal/iron catalyst in an aqueous acetic acid 
. ~. . ,. :.' " .. '., . 

system to produce allyl acetate. Various references showed the 

u'~f of -, paliadi~~ -'cai-alystscont~ining ,alkali metal' and iron 

" compounds, and the use of palladium catalysts with aqueous 
; '. 

aCetic acid, th'e re'ferences disclosing that" the inclusion of 

water and iron compounds serVed to inerease yields and catalyst 

stability. Appellants argued that the prior art failed to 

disclose, ;the, addition of water "to improve catalyst life; 

howeve,r, the, court f,ound th~t using water and an iron compound 

in the, ,manner shown by the art suggested the appellant's result. 

I..a.. at l304, 190 USPQ at 427. Indeed, it is hard to discern 

the reason for the solicito'r, s' emphasis on Kronig, which turns 

on the usual criterion of whether it would have been obvious to 

combin:e th~ elements "of;pti~r art references to achieve the 

resul t: "suggested, by" 'or "exPected" from the teachings of the 

prior art. ~ at 1304, 190 USPQ at 428. 

" 'Trie 'other cases 'pressed by ~he solicitor similarly turn on 

their facts. In In re de 'Montmollin, '344 F. 2d 976, l45 USPQ 

416 (CCPA 1965), the-claimed invention was a new compound, 

described by the applicant as useful for dyeing wool and 

cotton. The reference showed structurally similar compounds 
. 

and that they were useful for dyeing wooL The court concluded 
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that the additional ability of the claimed compound to dye 
·1 i': 

cotton was not "sufficient to. render the subject matter as a 

whole unobviou." .. ~.at 979, 145 USPQ at 417'-18. 
, '-; . . 

This decision, 1ik!! the others selected by the dissent. as , 

showing exceptions to th~. general rule, simply illustrates 
I . . . 

4,.etermin,ation of the questi.on of obviousness by comparing the 

differences between the structures and properties or uses . !: .<" : 

t;;:lu,ght' in the art, and those disclosed by the applicant, 

~ricl.\1ding consideration of the problems solved, and making a 
" . . 

Considering all of the avidence in the record: the 
clos'~ structural simila'rity, "the 'silililar method 
of making the compounds, the similar properties, 
the same use, and the'inconclusive showing of the 
affidavit, we are constrained to agree with the 
Boa'fd of' Appeals' that "the claimed compounds' and 
compositions are .ob~ious in view of the prior art. 

Despite theweight.of pJ;ecedent to the contrary, the solic-... '. '. ,., 

ito.r. states that the correct law is as follows: 

[Il f the prior a,rt .~uggestljl . an inventor's compound 
or c'omposition aJ::' H, ·that compound or' composi­
t lon '!Iouid be .. prima. fas;ie obvious, regardless of 
the properties ·disclosed·, in the inventor's appli­
cation. 

Commissioner's brief at 24. We have illustrated precedent with. ',-, 

decisions in. the chemical arts, as appropriate to considering 

Dillon's i.nvention. Nevertheles.s, applying similar reasoning 
-0--.,;. 

to mechanical devices, the Commissioner asks the court to 

review its .. reasoning in In r\l Wright. ~ n.4 supra. In 

wright the court held patentable a new structure for a car-
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, 

penter"s :level;' ha,ving·the new property' and ·use of enhanced 
! . 

!. . 
'p:j,'t'ch'-measur ing capab i lity.·. : Al though" "Wr ight ' s new st·ruct ure 

, . 
w~s a comtliriat>ion 'of elements that were .. in the prior ar·t, there 

'wajs: .. no suggestion ino-the' prior art· that this com.bination if 

·ma~e· would have the' property and use discovered by Wright. The 

court expl·ained .. that. there 'was no suggestion or motivation to 

'malee this coinb.ination in order to solve the problem of increas­

ing· pitch-measilring capability. Wright, 848 F.2d at 1220, 6 

USiP.Q2cl a·t' 1962. . The S.olicitor· expresses concern about the 

sta:t.lImentth'at it is .approp.riate to view the- 'question' of obvi­

OUSness in light of· .the problem facing the inventor, 11 and 

states that Wright is" "inconSistent, and cannot be reconciled. 

wi,th' the Hrui,deMontlpollin,. Kronig and other cases which have 

ne)ler-been ·expressly overruled". .(Footnote omitted.) 

These cases, which we have . d.iscussed ~, illustrate how 

the court has treated differ.ent factual situations, based on 

the actual similarities ani:! dj,f,ferences in structure and 

properties between the claimed compounds or· compositions and 

the prior art·. We' join the; CCPA in deploring "the formal 

elOerd.se .of· squeezing newfac;:tual situa·tions into preestablished 
, 

pige.onholes". In,re Y·a1;es, 66~, F.2d 1054, 1056 n.A., 211 USPQ 

11'49, 1151 n.4 (CCPA 1981). ~ ~ In re Shannon, JS6 F. 2d 

-. 
yThe court stated:- . "The· p!;,ob'lem solved by ·the invention is 
alwaY$_ ...... :nleyant. . : The e.ni:::1rety of . a .claimed. invention, 
incl,ud'il!9 ~ije ·.co~~l}a,t.io~.::·v~eJ~ed. ali ,'8 whole, !;he a.lements 
th~r,eQf, il.nd< ~hlil,pr.9pertA,a~ ~.nd"·,pii~ose of the .. inventi.cin, must 
bll' considered.'" wr·iqh1i,.8.4·.8 F.2d at 1219., 6 USPQ24 at 1'962. 
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~48, 551,148 l]SPQ 5'04;,' 50'7 (CCPA 1966,,) (the facts of a prior 

~ecision "do, not' pel:lll'it our dete:l:lIIi'natiQn there,tQ be raised to 

a ru,le of:'law qoverning the'if'act'ua1 situation )lere") • 

'ThEi weiqht of precedent- plTovides a ma'instream of cOll,sistent 

authority, ,applieable:broadly 'to chemical compositions and 

mechanical devices, :, The decision in Wrigh,t' does not depart 

from that mainstrea'lIl'., The CCPA' has well explained the factual 

dependertcy"of ,those ,decisions that tested the boundaries of the 

Ppi!!iafacfe case. "Review of de Montmollin and Kronig shows 

th'at these ',cases are' not outS:ide t;he mainstream, dasp'i-te their 

factual 'specificity,~ In' "recogni,tion, Of' the vast 'range encom­

pets'sed by human creativity, neither judges nor administrators 

ca,n' decree that,' all inventions,. will .. ,fit "into preestablished 

pigeonholes'''" ' ,'fates:," supra',' Authority establi'shes t,hat all 

the' facts,:,includfng both ,structure and utility, must be 

eonside'red ., in deterlliiriing whether a prima facie case has been 

'made,' as Wefs' dohe in. wrigbt.:i/ 

'Applying' the 'guidance of precedent to Dillon's claimed 

tett-a-orthoestiar 'fue'l compositions': the compo's:itions are new, 

'and their property arid use of redUcing ,particulate emissions is 

V Apparently misperceiving the reasoning in Wright", ~ n. 5 
supra,' the dissent, urges that Wright be "forthrightly over­
r1i1'E!d" . The dissent" ,thus., would overrule' the reasoning in 

. stratofl'ex, Lindemann, .G·ca:piak, 'IPayne, W.ather .Enq.ineerina, 
ottbOpedic E¢i.ipmenii, sian;, WOod"Gyu;:ik , Cabl;e, :Dem'iaski, ~, 
'?M, ~:Giia;'r,. B·a:~1;ii.~·. ·H9t1;.m~·! .,.pno., 'piyersittecb, Unign,.carbide, 
~hart, Spon'noble', E;U/"Shaffer, Martin,Rothe'rmel,Skoll, all 
cited herein, and many others, 
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'nJt taught or ':suggested ,ih' the prlorart.' There 1s noobj ect i ve 

teaching in 'the prioratt" that; would have led 'one of ordinary 
! 

: "s~ill to 'mak'e the claimed c'Omposi dons in, order to solve the 

ptobl~m ~hat wascon'fr6ntinq Dillon. There i's no reasonable 
, 

basis in the prior' art "for expeb'Hnq that" Dillon's new composi-
! ~, 

tions 'would have the 'particula'te-reducing properties that she 

discovere'd. As we have discussed, structure; properties and 

uJe must be considered in determining whether a prima facie 

dse 6f"obviousness has been 'milda'. 
" 

The COlMllssioner' suggests' that whether' 'Dillon's composi-
I! ' 

tions are new compos,itions; 'or' areltnown 'coinpositions used as 

w~ter scavengers, 'in either case a prima' facie case of obvious-:­

n~ss ' is' made' as to Dillon" s 'Olaims.W The Commissioner errs 

in dtaw'lrig no' distinction between new 'and known compositions. 

If" the cdmpositioris are' knoWn, for 'any use or no use, they are 

n6't pat'entable 'as comp~sitlons', by force of 35 U.S.C; § 102. 

Titanium Metals Corp. 'v. Banner, 7is F.2d 775, 7S0, 227 USPQ 

773, 777-7S (Fed. Cir." 1985); Wilder; 429F.2d at 450, 166 

U5PQ ,at 548 ("claims cannot be obtained to that which is not 

new") • onlY'" if the compositlcins are new may they be, patent-

able, if the 'requirements' 'or: s'ection '1'03 are met. (As dis-, 

.ui! Although the' dissent states that the issue raised by the 
,Board's decision,i~, not whether a prima facie case was made by, 
the prior art, the 'cCininissioilEir's brie'f' st'ates: "The claimed 
subject I!Iatter would have been prima facie obvious from the 
dCinibi:n'ed teachings of the', references' i.. It was on this basis 
that "the Board searche'd Dillon's specification for' unobvious 

I' " l' '':'" ", ' .' : " ,~\ , " .. ,' • ", '. ". ' " 

results between the' 'two , class-es, disclosed,' by Dillon,' the trl-
~~~ef~~fa-orthoesters., ," (OnlY. r~e, tetra-orthoeste~s isre claimed 

31 -
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, , 
" 

: ,'Pussed ~", known llS, well as, n~w com~_osit,ions may 

j ect, of method c,lai~s ,uJ:lder, ,35 t U ~ S. C. § 101 (b) . ), 
,,' • • • ., N 

Dillon, raises ",the" _,quefJ~iont, of whether the 

be the sub-

Sweeney and 

Jlli,ott refere~,¢es are properly, COIlll:l~nab1e, that they are not 

,~,n ana10gql:\~ arts. We nlae9;",not ,<;leci,de thi,s question, for ever. 

when, coml:lined these ril!feren!=es offer no recognition Of a solu-.. , .' '" '. - ... 

1;.10n to thepr?b,lrem, of _ ;:e~uc1I'lg pat;ticulate,.emis,s!ons from com­

b~st~on. ~;j;Q n!,aber, ,494 F.2d 1405, 1407, 181 USPQ 6J9, 

641 (CCPA 1974) (lleven if"one of .. ordinary skill in the art were 

'movep. to c;oml:line ,the rlj!ferencil!s, there would- -be no recognition ,. .,.' . ,,~. 

-1;.hat, the, Pro~1em 'of,CO~usti,ble,deposits had been solved"). . . " " . . 

The ,Board stated that it is inherent in Dillon's composi"7 

tionst~at they would:,~educ,e ;particulate emis.sions, that Dillon 

I!me~ely recite<;l a newly _di,!ilcovered function inherently pos­

s'essed" by the prior art., The courts have not upheld arguments 

based" on II inh,eren,t" i?roperties when there is no supporting 

teaching in, thil! prior art. Inherency and obviousness are dis­

tinct, concepts. W. L • .Gore & ASEjociates I Inc. v. Garlock I I.n£...., 

721 F.2d 1540, 1555, ,220 U,SPQ 303, 314 (Fed. cir. 1983), cert, 

!fenied, ,,469, U.S. 85,1 (1984);; In re Spormann, 363 F.2d 444, 

:,~48" 15,0, USPQ 449, 452 (CCPA 19,66) (":the inherency of an advan­

tage and its obviousness are entirely different questions. That 

whic;:h may be inherent is ,not ne,c,essari1y known. Obviousness 

:~annot bepredica~.d _,9n wh~~, i~ unknown. ") When the PTO asserts 

that there is an eXP11dlt)rimplicit teaching or ,I:\uggestion in 
, , 

the' prio,r art", the, no, ,Di\ist produc,e su~~orting references. 

Yates, 663 F .2d at 1057,211 'trsPQ at 1151. 
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The Beard required Oillen to' shew unebvieus particulate­

reductien preperties ef her tetra-ertheester compesitiens ever 
, 1/ 

her own teaching that the tri-orthoester compositions have the 

proper,ty of reducinq particulates, not ever any prior art 
'. .' 

. teaching. This requirement has been impreper since the CCPA 
. ' 

he1c:l in In re Buff, 256 F.2d 590, 598, 118 USPQ 340, 347 (CCPA 

1958), that: 

TO' rely en an equivalence known enly to' the 
,applicant ,to' ,.establish obviousness is to' assume 
that' his disclesure is a part ef the prier art. 
The !!Iere statement, ef :thL.s ,prepes i tien reveals its 
fall ac i,ellsness ;' (Emphasis in eriginal. J ' 

S,g ~ In re Wertheim, 541 F.2d 257, 269, 191 USPQ 90, 102 , 
(CCPA 1976) (applicant's ewn disclesures cannot be used tQ 

support a rejectien ef the claims' j'absent seme admlssien that 

matter disclesed in the speciti~atien is in the prier art"). 

The Selic iter raises th. argument, that Dillen is simply 
\ , 

removing frem the public an ebvieus variant ef sweeney's 

tri-ertheester compesitiens, presumably a variant that might be 
-

useful to' scavenge water in. fuels. TO' the extent th,at this 

argument raises pel icy censideratiens, the patentabil i ty ef a 
, { 

new cempesitien having a new and unebvieus utility is firmly 

established in precedent, and the pel icy ef a statute that 
, , 

autherizes such' patentability has been tested' and preven ever 

decades ef experience. 
.: . 

patentability is decided by 'applying 

the law to' the facts specific to each case: this reasened 

appreach leng ago transcended deciding the question of 

obviousness as a matter of immutable pelicy. In Mills, 281 

F.2d at 222-23, 126 USPQ at 517, the court cautioned again 
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against "the observea tencienc;y of the Patent Of f'ice to freeze 
: l ,_ .' . . '. !": 

into legal rules of general application what, at best, are 
1 ',.. ' ' '' 

statements applicable to particular fact situations." 
1,,',,:'" ''''',.. ' 

Granting Dillon a patent on her new compositions, based on 
, " 

~er discovery of a new arid unobvious property ana util i ty, 

takes 'away nothing, that th'e public alreaay has. ~ Ruschig, 
. . - '. ",:: :. . :. \ \ :. . . .' 
343 F.2a at 979, 145 USPQ at 286 (favoring the provision of 

adequate patent prote'ction for applicant's compounds over the 
'~ ~~. 

"'mere possibility that' someone might wish to use some of them 

for some such purpc:)se" unrel'atea to applicant:,'s purpose). The 

~Ublic: receives not only the knowleage of Dillon's discovery, 

for abandoned paterit applications are maintained in secrecy, 

but Dillon is not deprived of al} incentive to commercialize 

this new product for this new use. The statute, ana underlying 

policy, ao not bar Dillon from patenting her invention simply 

because her new compositions might also possess a property 

sharea,by a known composition. 

There is merit to the classical explanation that the incen-

1;ive to stuay nlaw variations of known compounds ana composi­

tions, in order ,to search for new uses. woula be aiminishea if 

~uch~ ,compounas ana compositions can not be patented despite 

discovery of new ana uriobvious properties. The contrary view 
, . :' ..,'.., . 

c;:arries ,scant counter-balancing public benefit. Nor is it in 
."' . ,.," . 

'accora ,with the weight of CCPA ana Feaeral Circuit preceaent. 
". ) ." .:: . ". 

We concluae that the prior art aoes not constitute a prima 

facie case of obviousness of Dillon's compositions. since 
"1 ", 

Dillon's claimed invention meets the statutory criteria of 

88-1245 - 34 -
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,) 

p~tentability, the: rejec'tion of composition claims '2-14, 16-22 i 

and 36-'37 is reversed. 

II 

The Method Claims 

The Board drew' no distinction between patentability of 

okllon';s composition ahd method 'claimsl At oral argument the 
"J • 

Solicitor, responding to a question from the bench, stated that 

'Dillon has, no !.lay of' clalming her inven'tion, either a's a new 

composition or as a hew use',' despite the absence of prior art 

'p~rtinent to Oinon's use.' The Solicitor stated: "I don't know 

how to suggest an aliowable "claim' apart' from' any other art that 

might exist in this particular' case." 

A new use o'f a composition is 'claimed in the form of a pro-

'cess or method. This 'style of claiming was codified, in 35 
i 

U.S.C. § 100(b): 

The term "process II h means process, art or method, 
,and includes a, t:\elof ,use ot a, kno,wh proces~, machine, 

, manufacture, composition o't matter, or material. 

see In re Fong,288 r:2d 9:i2, ·933, 1'29 USPQ 264, 266 (CCPA 1961) 

(,ibecause the law does notperm'it' the' claiming of such an inven­

t'ion in, terms of' u'se, the claim's are directed to a process . . . 

or a composition, • ,. conventional and recognized ways 0 f 
, ' , 

claiming iriv~ntions predicated on the discovery of a new use"); 

In re'Moteton, 288 F.2d 708, 709, 129 USPQ 227, 228 (CCPA 1961) 

("This, mere matter' ef' form ri...L., claiming a new use as a 

method] should have no' effect on patentability. ") This claim 

form applies to a newly 'discovered use ot a composition, whether 

a' known or new composition'. W genera1J.y 1 0.Chisu11i, Patents, 
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~ 1.03[8]:[CJ at.1-174 to. -179 (19~9) and 2 O. Chisum, Patents, 

§ 5.04[8][a] at 5-359 to. -365 (1989); 2 E. Lipsccmb, Walker on 

P~tents, § 6:54 at 34~ to. 342 (1985). 

The only questien for the decisien-maker is whether the 

c~aimedme:thod of use would have been obvious to a person of 

crdin.ary skill .. in t~e field cf the invention. In evaluating 

t~e patentability cf Oil;Lcn"l1!ethcd claims it is nct pertinent 

whe::ther the cClI!pcsitio.ns t.hemselves are kncwn cr new cr 

uncbvicus.. The issue. is sqlely .whether the utility disccvered 

. by Oillcn, the reducticn. cf' particulate. emissiens frem 

c"mbust!en, .,'l"'culd haVe ~e~m Qbvieus in liqht of .. :the prier art. 

Perhaps reccqnizinq ~e. d~arth cf prier art befcre the 

Bcard. as to. theme~h,9d clail!ls, the. Selicitcr arques cn appeal, 

'fer the first;ime~ that oi1,len's methed claims are drawn 

simply to. ccmbustien. The Selicitcr states that it wculd have 

been cbvi,ous tecembust:. Oillcn.'.s fuel cell)Positicn, even if the 

ccmpositi.en itself and. ,it~. preperties wcul~ net have been 

cbvi9US. As. suppcrt ~e Selic iter cites.,!n re Durden, 763 F.2d 

140¢i,. ·226 USPQ 359 (Fed. Cir. 1985), whe.rein. the ccurt held that 

t~e ~ubstituticn cf new, reactflnts into. a well kncwn chemical 

p,rccess e.f· makinq .~rbam~te ccmpcunds did net, in that case, 

,render unebvieus~e c~emical ~eacticn itself, which, except fcr 

the specific reactants, wa!il. disclesed in a reference. . . , . 

The holdinq i.n Durden. dees nct suppcrt the Ccmmiss icner' s 

th!,!s-is. OU;:!3en' s p~ec.sS! cl,aiJII was ,nct to. a new metl'\c~ cf use, 

b,ut to. a. kl1ewt'l. prece,s .. 9~ .' makinq a compound. Dillon -is nct 

c,laimil'lq a chemi,ca1, c;oe!!oc:;tion; she is claiminq a new use of a 
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composition', in the, fOrIDaf method eldins. Dillon's invention 

. Ii s not' a' new p'rocess 'ot combust'i.on, but a new method 0 f reduc i ng 

~articulates from coIlll:lUstion.'; After decades of this' style of 

l:m'imihq a new us~ as a m'ettlod'~ the Commissioner's pOSition that 

t.he'·cicifms::'are unpatentable becaUse "(t)he prIncipal use of any 

fuet is combustion" <'1'iI frivolous. 

No reference' or coulb'inatlon of references describes or sug­

'g~sts the' use of Ani orthoester to' reduce particulates in com-' 

bustion 'of hydrdbarboi{ fuels;" Indeed, Dillon has consi'stently 

'objected to, the BOard's attempt to compare her invention with 

her own disclosure. Dillon' simply takes the pOSition that her 

invention' of particula;te' reducing compos! tions and method is 

unexpected as compared with the prior art, because 'nothing in 

the prior art teaches or suggests it. considering Dillon's 

method claims, prior art that, neither teaches nor suggests the 

use of these compositions to reduce particulate emissions in 

combustion is inadequate to, make a prima facie case of 

obviousness. 

The Board cited In re Merck & Co. r Inc., 800 F.2d 1091, 

1097, 231 USPQ 375, 379 (Fed Cir. 1986), in arguing, that obvi­

ousness does not require absolute predictability. Obviousness 

does, however, require some relationship between the use taught 

in the reference and the use discovered by the, applic,ant. In 

Merck the reference ,compound and the claim compound were both 

'known, and the uses were similar; the court held that the 

claimed use would be expected prima facie in light of the known 

use of the reference compound. Applying this reasoning to 
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D~l1o,n's claims leads to .th~. oppo.:,:ite cQnclusion, for Dillon's 

upe i.sun·related to the known utility o~. the prior art 90mposi­

tiions .•. ~, .L.SL., In ·re May,. 574 F.2d 1082; 1093, 197 USPQ , " '. .' " . c., .. 

6pl •. 610 :(CCPA19?8) (~laim~.~o use as non-a~dictive analgesics 

f~r. May's. c9mpounds held u~ob~io:us from the. known use of the 

prior art compounds as addict.ive. anal~!ilsics,. in view of the 

u~predictable !;Iature o.f thisprppl(lrty) • 

'tf~. conclude, that, a .. prima. facie case of obviousness as to 

the l!Ie.thQd· claims hal!S .. not been made. The rejection of claims 

. 24-35. is reversed. 

Cgnclusion 

The rejection of claims 2 thro.ugh 14, 16 through 22, and 24 

through 37 is 
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" 

. )lniteb ~hde .. (faun af "'~.PFIlIIJ far tite JYeberZll <Circuit 1,·-.· .'" ' .. -.. -

88-1245 

IN. RE DIANE M. DILLON 

ARCHER, Ci;cuit Judge, dissenting. 

i 

The majority reverses the B9ard's cl.ecision solely because 

in; its. view. prima facie opviousness under 35 U.S.C. § 103 

. (1·982 &. Supp. IV) can never be established \oIhen the specific 

problem and use described by the inventor ara not. addressed 

or· suggested!",. the' prior art. lI In this case, the prior 

a~ clearly would have motivated or' taught the skilled 

artisan to produce t.he composition and method claimed by 

Di'llon and, due to th,~' absence of evidence showing non­

obviousness,' the ·Board detel'1llin.13d, correctly in my view, that 

Dillon's invention. was not patenta.ble. I therefore dissent. 

Preliminarily, I disaqre~ with the way that the majority 

has framed the issue presented in this appeal; The majority 

opinion states that " (t) he .. thre~hhold question is whether, 

under such cirCUllletanc;es, .'0 prima faci!! case of unpatent­

ability ,for obviousness 'is· deemed made."Slip op; at 6. As 

11 The maj'ority' stat,es: . "There is no .. objective teaChing 
in the prior art tn.a:t ·would have led one of ordinary skill to 
make the' claimed.! colI!binat;.ions in order to sOlye. the problem 
that was confronting pillon. There is rio reasonable basis in 
the prior art. for .expec;:ting ·that Dillon's new compositions 
would have the particulate-reducing properties that she 
discovered." Slip op. at 29-30 (emphasis added). 
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, , 
this coutt has made clear, "(t)he concept of prima facie 

obviousness in U parte patent examination is but a 

procedural mechanism to 'allocate in an' orderly way the 

burdens of going forward and of pe'rsuasion as between the 

examiner and the applicant." In re Piasecki, 745 F.2d 1468, 

1471-72, 223 USPQ 785, 787-88 (Fed. eir. 1984). This being 

so, once the full evidentiary record is established, as it is 

' .. before the Board' and o,n' appeal to this court, the 

presumptions ,associated with the intermediate procedural 

'burdens 'drop frQm' the case" and' the decisio,nmaker -mllst focus 

solely upon the ultimate question to be decided. .Ia.. at 

1472-73, 223 USPQ' at 788; In re Rinehart, ,531 F.2d 1048, 

1052, 189 USPQ 143, 147 '(CCPA 1976); £L.,United States Postal 

Servo Boudaf Governo'rs ,v . Aikens, 460 U.S. 7ll, 714-17 

(1983) (in discrimination ,cases under Title VII the prima 

facie case method 'is' 'a'; procedural device for the orderly 

production cif evidence':'·but once the evidentiary record is 

established it is error' to:' focus solely "on the question of 

prima facie case rath'er than directly on the question of 

discrimination.") . Accordingly, the issue here is not 

whether a primA tac ie . ca'se waS made, but rather whethe r 

Dillon's claimed composition and method would have been 

obvious on the record as a whole. 

The facts underlying this appeal are set forth in the 
, :.-

m~j'ority's opinion and will not be repeated here. The 

claimed composition arid method are sUggested by the prior 
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" 

• 1 • 

J art! albeit fora. rea!!on diff!lrent from that which Dillon has 

Id~SC10S~d.Y Under. the . rationale iden~ified by the 

examiner and affirmed by th;e Board, the prior art taught . ~ . 
1add.ing tetra-orthoesters to hyd~ocarbon fuels, whereas Dillon 

was concerned with reducing the amount of particulate 

emissions pr~duced by the combustion of the same fuels. 

Under .35 U •. S.C. §. 103 it is t.he «laimed composition Which 

mllst .. be {)atentable, not· the motivation' or subjective idea 
'.' 

lupC!n which that cC!1I1p,osition.. is based. Jones v. Hardy, 727· 

F.2d 1524, 1527-28,. 220 'USPQ 1021, 1024 ··(Fe.d. Cir. 1984). 

Acc~rdingly, an ,add! tional . or. different reason for doing what 

. ,:t:;li.e pri,or art .suggestS . Sho\l,ld be done does not prevent a 
. '. . 

,conclus.ion that a claimed inven·tic;m would have been obvious 
;" i ' .•• ' 

,to one s~}llec1' in the at:1;.! In re K~oniq, 539 F.2d 1300, 

1304, 1·90 USPQ; 425, . .-427-2,8 (CCPA 1976)" ("Appellants further 

allege 'that the effect, of water addition which they disclose 

(to lengthen the service life of the catalyst) is different 

i frC!~ the effect of:-water .lid~ition disclosed. in '{asui et a1-

Nev.ertheiess,·\ Y~SuietaJ;!' prC!vide ample motivation to add 

,water in 0;'908r. to it:lcr,eliS!~,pr'Oduct yields, and we do POt view 

. V. Dillon 'chall'erige1!' the' cOmbinat'ion of thE! Sweeney and 
• I , ,'." of·" ,", - ':.. . ,- • 

. Ell~ott., piltet:lts, .:at$lin;;ftp.~t . bec~i1se' Elliott deals with the 
dewatering ,.of I'W'd);,il'uli9 .. fluids rather th~n hydr.ocarbon fuel, 
its .. teachinqs AJ;'e 're·,l.·ated· 'to' ~. l:\onana1o.gous· art area. Dillon's 
a.rCP,lment is'.\ln~~a.ti<-ing·~~r.e .. ,.~!lcause Elliott's teachings are 
,r;~Iat!ad',to sol~,d;ri9' •. ~ ,p':r0l?l"eiilSw .. ~neYha!l i~d~cated is, pertinent 
.t.O ,th.e .hydrocarbOri.fI1~l"a~ •. B.AJ In ra pem~nski, 796 F.2d. 436, 
442i, ~~Q.l1SPQ" 313".3.15:cr~d. '9+;'. 19~6).;.~ Ilf reKroniq, 539 
F.2d 1300, 1303-04,190 l1SlIQ 425, 427 (CClIA 1976) • 

• ," t 
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,-,- "'~ -,-". 

" 

'the tej@ctio'n as defi'cient merely ,because the appellants allege 

resultfng· frgm th'e addition of 

water •• ,. (Ilt' i~ sufficient hera thaf Xasui et all clearly 

sui:igests doing what'appai'larits have done. viz .. adding water." 

(emphasis added)); In re Lintner, 458 F.2d 1013, 1016, 173 USFQ 

560," '56':!' (CCPA 1972) (i'Tha' fact that appellant uses sugar for a 

diffilr~nt purpdsg does not alter the conclusion that its use in 

!, a prior art ccimp'osition 'would' be prima' facie obvious from the 

l":putpos'e "discloSed in' the' 'references. If (emphasis added)) 11 ; 

see aHio In 're Heck, 699'F.2d 1331, 133'3, 216 USPQ 1038, 1040 

(Fed. 'Cir. 1983'), 'C'"CI]t'would have been obvious to those 

skilled iii the' art to use them together when a': ciifferential in 

wearinq away quaiity was desired, eyen though appellant's 

,'oart1'cular oUUiose' was dith'rent from that of (the prior artl." 

(emphasis added)): 'In re Gra'f, 343 F.2d 774,777,14'5 USPQ 197, 
" 

! 11 ,The majodty, attempts, to avoiej., the holding of Lintner 
by characterizing i'ts facts 'as 'being accommodated by Solder 
Removal C9. v. United States Int'l Trade Comm'n, 582 F.2d 628, 
63''5" 199 uSPQ 129, 135 (CCPA 1918), which required a weighing 
an~ bala;nl=inq of, al~ ~!l~, ,f",9,1;S.' includinq ,the siqni~icance of 
th'e problem' suqqested -'by the' prior art versus the ~nventor' s 
solution to another problem ("where the results may be so 
unexpected as to support ,a conclusion' of nonobviousness") in 

"",maki!'lq, the u,l tima~,e" determil1ation w~ th respect to obv iousness. 
, 'Slip, op. at 2~:-2,6, ,Kroni!:r',' tfntner" and ~ are each 
con~istent with :~Pewe,~,qttinq Qr bal'!i.J;lcinq appr,oa~h articulated 
in: "solder Reinoyal., ,~f,~e app.arinq' ,to a49,pt that approach by 
ci,ting j and qu~tj"n~" frqlil ... S$l~der Re~6yOl, ,the, maj o):ity instead 
ho,lds, ,1;h!l:tthe" onl:y,,~S:~qqeil,Uon or mqt;l vatlon ,from, ,the prior art 
wh:lchcan':,be, s4fUci~nt, to , .• stablish eve!} a odIna .f~'cj,e case of 

,obvi,ousness ':' is t,h~t '",tlich' '9~llon says was instrUmental to her 
dlscovery:of" thj!: 'c~a1,tne~ 'ih'v.ent'\-on. See, quCltefrom majority 
opinion in footnote 1, "supra'. ' 
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" « 

199 ,(CCPA 1965) ("Obviousness is not to be determined on the 

basis of ,purpose alone,"). 

obviousness is determined not on the basis of argument, but 
, , 

on' evidence produced in' the' record. ~ In re De Blauwe, 736 
. • " . !':," . !. 

F.2d,699, 705, 222 USPQ 191, 196 (Fed. Cir. 198'4). Hence, when 

the examiner has shown that the prior art suggests the claimed 
, 

invention for a particular purpose, the applicant cannot upset 
~' :' . " ,'. j 

,that, showing 'merely '.byal!serting, ,without proof, that the 
:' . . . , ~. . 
pUIlpcise behind·f ,or' ,the prop.erties of the,. claimed invention are 

. ; " 

'different ~ InsteAd" it· is necessary fo~ the applicant to 
" ; . . ~ . ~: . 
. ' demonstrate by" evidence of, .nonobviousness, such as unexpected 

, ' . ... . .•. 
noval ,or great::ly' e,nhanced' I'esul ts, commercial success, long 

felt 'need" etc •. , that tha claimed invention would not have been 
, , 

ob'lious to the skilled a:rtisan. In., In ·re Lintner' the court 
.;. 

stated·: 

.r 

The fact that apPellant ,uses sugar for a 
different ; ,purpose, doe,S not alter the 
conclusion : that its, 'Il~e in a prior art 
composition would btl prima facie ,obvious from 
the purpose disclost\d in the references. 

Differences between a patent applicant's 
and the prior art's motivation for adding an 
elemtlnt toa compo!l~tion .. may be I:'eflected in 
the cOIIIPosi,t'ion':. .'1l1timately, ,p.roc;luced. A 
clAimed , compo!ili~~on ",may, poss.ess u!leicpectedly 
superior: !properties q~d"!l~ya\'ltage~, as, compared 
to p~Jor '1lrt c9mpositions. In this Way. ,the' 
Conclusion of· pr-ilD'" . faCia obviousness ... mav ',be 
rebutted and,"tbe ,clA"imed 'SUJ)J,ectrriatter 
ultima,tel't..heJ.d: to" be legally nonobyious. ' 

'.,' . 
. 458 F.24.at 1016, 173 USl'Q ~t 562 (CCPA 1972) (emphasis added). 

I'See also 2 D. Chisum, patents, § 5.04[6] at 5",,325, (1989) ("The 

fact that the prior, art 'suggests' the modification for a 
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" 

liiifferent purpose 
t " . . , =:' • .,~. 

is irrelevant to the issue of prima facie 
;:. " " 

.obviousness though it is relevant' to rebuttal of prima facie 
, ' 

obviousness.") . 
i .", 

, . 
In aciciition, the specific problem facing the' applicant ,need 

,,' . 

not be recognized in all cases by the prior art before 
I ' ' I ," . . 

obviousness may be 'established.!! In In re Gershon, 372 F.2d 
=-1:' , 
535, 152 USPQ 602 (CCPA1967), the court stated: 
i' 

Although the cited prior art does fail to 
disclose or suggs'st, either the existence of 
a})pellants' problem or, its cause, loIe cannot 
agree that, the art ' does' not teach ,or suggest a 
solution 'to the problem. The ',cited art, 
especially', 'the Gershon article, unquestionably 
teaches the super,iority of "buffered acidic 
fluoride ,solutions" in effectively reducing 
dental enamel solubility in vitrO. We think 
that 'one O'f,', .. ordinary, sk,ill j:n the dentifrice 
art loIould thus be persuaded to use ,buffered 
acidic 'fluoride 'dentifrices' for the purpose of 
reducing dental enamel solubility in vivo. 
Such' obvious use of buffered dentifrices loIould 
inherently provide a solution to appellants' 
problem, ever\. though an adequate theoretical 
explanation of the reason why incorporation of 

'buffering agentii""in acidic fluoride dentifri­
ces achieves "super'ior RES values is not found 
in;' the cirted art. 'WEi, think it is" SUfficient 
that the pil:',ibr art clearly suggests doing what 
tlfe applicants ,·have· done, although an under­
lying' explanati<?n of exactly why this should 

!!' "The' majority notes that the discovery of the source 
of. a problem plaquinq,'"tne prior cart 'is a part of the "subject 
matter' as a 'wb'dJ:'e"; to ',' be 'consldered, in determining obv iousness , 
c~Unq- to te "SpQntteble; 405 F.2d 578, 585, 160 USPQ 237, 243 
'(CCPA" 19'69'). ': SliP"' op;' at 17:, §.U.u.u. Eibel Process Co. v. 
Minriesotia i,QDUriO'!"paper''''Cb,;, 261 U.:S.45, 67-68' (1923). That 
doct:rine ha"s .noapp!l.icaticiti::'in this case, however, where Dillon 
has nOt, inciicateci,~nat 'she, has.' disco""ered the source of the 
particulate emission problem, thereby making its solution 
simple. ~ 2 O. ChisuiD',Pa'tents, § 5.Q4(7] at 5-J5J (1989) 
("Th.e Eibel doctrine applies only where the inventor has 
discovered 'the source of' a recognized problem." (emphas is in 
original» • 
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'~ 

. -'. 

be done; other thad to' obtain' the expected 
",~1,l,pedor b.nefici~~ ;-,Ij!~~lts, i!il not ,t~ught or 

suqqested in the CiteCi i'eferences.-(21] 
I . • .' '... ~ , ~ .' 

~ at 5j8-39, 152 aSPQ at 605 (emphasis in original). In the 

:pre~~rit case, the use of te~ra-orthoesters as "';ater scavengers 

lin fuelmixt~res as sugqested by Sweeney and Elliott would have 

inherently solved Dillon"s problem concerning particulate 

eU;issforis. 

, Dillon' s speci1!icat'i~n sets forth several examples tha t 

must be considered 

These 
I­
ex~mples are 

in malt1nq the obviousness de'terminat ion. 

espe'ciarly pertinent - here because they 

provide a comparisori ,. ,between a 'composition disClosed by the 

sweeney reference alone, (although Dillon apparently was not 

~ware of "this' ·'referen6e,havinc;( originally claimed that same 

composition) and the composition encompassed-by Dillon's claims 

and thus could provide evldEmce showing the non'obviousness of 

billon's invention. In Elcamples III through XII, trimethyl-

orthoacetate (an orthoestet: of the formuh taught by Sweeney) 

was sho .... n to reduce" the amount of particulate emissions from 42 

diesel fuel by 14.61, '10.26,'29.90, 18.57, 12.01, 18.09, 11.30, 

21 The majority points 'to In re Shaffer, 229 F.2d 476, 
,480, 108 USPQ 32,6, }29 (CCPA 1956), tp suggeiot that the problem 
confrontinq'the inventor must be addressed by the prior art in 
o;-der f,or obvipusness to: be estab~ished. Slip op. at 17. 
Shatter; however, is easily distinquished from this case. In 
Shaffer, the court found that the prior art did not suggest the 
equivalency between--the amplifiers of the primary and secondary 
ref~rences. ~ at 479, 108 aSPQ at 32~~29. Accordingly, 
there ,was no !!Suggestion to'rep~ace the amplifier of the primary 
ref~r,!!nc~ ,¥ith that,of t.l\e:.~econdary art. In this case, 
hO,w,ever" it ill' beyon~ 4ispuJ;e that Ell,iott, teaches the' 
equivalency between tri;" and tetra-orthoesters as water 
scavengers. ' 
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(0), ~7, ancl 27 p.rce .. nt, respectively. In Examples XIII 

through '. tet'i'a -JI!.tli yl ~orthocarbona te . . : 
(a claimed 

. , 

t~tra,:,ol;'t.hoester),. recl\lce~,., particulate emissions by only 6.7, 

7.9, 10.8, 16 .. 6, 12.8, and, 10.3 percent, respectively. Thi.s 

evid,t;lnce, as the B.oarcl f(;?uncl, cloes not tend to prove the 

!'Iqnobviousness of t~e cl~imecl invention. It, instead, shows 

only that a composition within Sweeney's disc:losure tends to 

exhibit an' even q.reatel;'. particulate-reducing ability than does 

the, comp'o~ition Dillon cl.,?-ims. 

Acc~l;'dingly,. in light ~.of the suqgestion in the art to 

. ell1plo~ tetra-orthQesters, a !ii, wa~er scavengers in fuel mixtures 

and tte ,absence of ,a,nY, evidence of nonobviousness, the Board's 

:holc,Unll that Di.ll9,n' s .. s:olllPo~ition and I!!ethod.€/ claims are 

unpatent,~bleis C;Qrrect and .should be affirmed • 
• I • '.' ". . 

The, cases regarc;iing till!! .obviousness of chemica~ compounds , , 

cited. by" the majori'ty do not, require a contrary result. The 

maj~rity erroneOUSlY !!States that "a prima facie case of 

obviousness is not deemed made unless both (1) the new compound , 

or composition is structurally similar to the reference 

compound or composition and ( 2) there is some suggestion or 

expectation in the. prior art 
. -

that the new compound or 

.. ' composition will riave 
,-

similar ultility thE! same or as , 

the 
.. ; 

.' d~SCOvEired by applicant, " citing,. among others, :to b:!i! 

.€/ . Dillon's method claims consist solely of the process 
of cOmbtisting .the f~:ef~' mixt':lre , ,of' hEir. compo,sition claims. 
Since the. )l~ility of SweEinliy .lIIixtures is as a fuel,. combustion 
of tb,e SweeneY/El~iott lI!ixturll"wo1,1lc;l also have bee.n'obvious to 
the skillecl artiSan. ' 
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'.---" 

", ~ 

'Grapiiik, 769 F.2e! 729, 73l, 226 USPQ 870, 87l (Fed. Cir. 1985); 
: f lJ J' 

:In re Bosselet, 347 F.2d 8,47, 850, 146 USPQ 183, 185 (CCPA I .. '. ' 
1965);' In're chupp, 816 F.2ci. 643,645-46, 2'USPQ2e! 1437, 1439 

(Fed. Cir. 1987); In re Payne, 606 F.2e! 303, 314, 203 USPQ 245, 

254-55 (CCPA '1979);, and, In Ie Swan Wood, 582 F.2e! 638, 641, 199 
I, 

USPQ 137, 139 (CCPA, 1978). ~ slip op. at 11-12. These 

cases, however, do not support the secone! prong of the stated 

test. In foiJ::a1;l1Slk. the court reversed the Board's decision 

because it found lacking a SUfficient structural similarity 
) 

between the known and claimed compounds upon which to, support 
. .. 

the examiner's rej ection. There was no holding regarding the 

utility of the claimed and referenced compoundS. While in 

Bossel~t, Payne, and Swan Wood the claimed and known compounds 

were of similar utility, this fact served only to confirm the 

inference of fact th~t the claimed compound would have been 

obvious based on its structural likeness' to a useful prior art 

compound. ~ Chupp, 816 F.2d at 646, 2, USPQ2d at 1439; In re 
" ' ',. 

Mills, 281 F.2e! 218, 223, 126 USPQ 513, '517 (CCPA 1960). The 

similarity in utility, between the two compounds was not a 

teaching taken from the prior art. Likewise, in Chupp, the 

fact that the claimed and prior art compounds were both 

herbicides cannot be transformed into a requirement that in all 

,cases the examiner can only base'his obviousness determinations 

on c~mpounds haVing-the same ,or similar u~ility as that claimed 

'by the applicant,. 

In In re PSlpesch, 3:15 F.2d 381, 137 USPQ 43 (CCPA 1963), a 

most often cited chemical obviousness ,case, the court reversed 
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'1' 

, . 

the rejection .ot the applicant's claims because the Board had 

failed to consider evidence that the claimed compounds 

exhibi ted unexpected advantaqeous properties not possessed by 
• I',' " 

the re la ted compounds of the prior art. la.. at 391, 137 US P.Q 

at 51. Inc;leed,. such evi~~'nce" when of "~ecord, must' always be 

cons {de red by the examin·er. The Papesch holdinq, however, does 

not mean that obviousness cannot be predicated on the 
•.. t. . . 

structural' likeness o·f the claimed invention to known useful 

compounds. 

The additional cases cited by the majority are consistent 
. ,,' .' 

with Papesch. In In re Albrecht, 514 F.2d 1385, 185 USPQ 585 

(CCPA 1975), the CCPA held that a prima facie case of 

structural obviousness had been established notwithstanding 

that the claimed novel compound was disclosed for a totally 
~ . 

different utilitv as compared to the referenced compound (local 

anesthetic versus 'antivir~';L '~qent))/ In this' case, the 

claimed compounds were ul tilliately held to be nonobvious, but 

only after the examiner's obviousness rejection was rebutted by 

evid~nce that the novel· compounds actually possessed unexpected 
.' 

properties not exhibited by those disc.losed in the cited 

reference. 

1/ This flatly contradicts the majority's holdinq that 
·ili order' to establish' ".a prima facie case o.f obviousness [ , J 
there must be some .. reason, arisinq in the prior art, to expect 
·tha.t the· claimed -compounds or compositions will have the 
properties found by the applicant." Slip op. at 22. The prior 
art relied upon in Albrecht clearly qave no such an expection, 
yet the court expressly indicated that obviousness, at that 
"staqe of the prosecution, had been established. 
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In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988); 

In re La1u, 747 F.2d 703, 223 USPQ 1257 (Fed;. Cir. 1984); In re 
. '1' ! 

ISrabiak, 769 F.2d 729, 226 USPQ 870 (Fed. Cir. 1985); In re 
j, .' 
~aber, 494 F.2d 1405, 181 USPQ 639 (CCPA, 1974); In re 

"I 
Stemnislci, 444 F.2d 581, 170 USPQ 343 (CCPA 1971): ~~ ~'= 

I , 
Ruschig, 343 F.2d 965, 145 USPQ 274 (CCPA 1965); In re De, 
I 
Laiarte, 3'37 .F.2d 870, 14j USPQ 256 (CCPA 1964); In re Elpern, 

326 F.2d 762, 140 USPQ 224 (CCPA 1964); and In re Mills, 281 
-";. 

F.2d 218, 126 USPQ 513 (CCPA '1960) ,do not hold otherwise. 

Al thouqh, 'in each of these cases the court reversed the Board's 

decision that the claimed inventions would have been obvious, 

it did so because there was no suqqestion in the art whatsoever 

to produce the claimed invention. Not one of these cases 

stands for the proposition advanced by' the maj'ority that a 

validly suqqested reas9n for producinq the claimed invention is 

insufficient fo·r the" purposes of section 103 because it does 
" 

not address. tne· problel)1 of· the inven1;.or or because the prior 

~rt does not .disClose or predict· the alleqed but unproven 

~enefits of the claimed invention. i /. 

. ~n sum,' the0myriad' of chemical obviousness cases cited by . .~ .. . " ....... 

the majoritY, s~Mid"on-l-Y for the. unremarkable proposition that a 

novel compound, may ce unpatentable when it is shown to be 
" .,' 

structurally s:iii;!,la-r to another known and useful compound. In 

,~ In.:, l.I:llI, . Nibe; , S1;ftmnis~j, and Buschig, the court 
indip.ate«;l· ~at .. structur~~:'"o.bvi.ousness, could not. be est,lblished 
Vh!ilre th~ pri~r art c:lillplosed. no utility, .whlltsoever (or other 
th,an, as an intermed~ate in.: a chemical ,( f09tnote continued) 
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'such a case, the in'ference of obviousness: may be dvercome by a 
( 

showing by the appl,icant that the claimed 'compound actually 
t, . 

"P9ssessf!s unobvious or unexpected beneficial properties not 

','actually possessed by the prior art (structurally similar 

compound]. "In re Mills, 281 F.2d at 222, 126 USPQ at 516 

.. (partial emphasis added). These cases do not, however, require 
.J. 

or suggest', as the majority holds, that chemical obviousness 
I: , 
can' only be predicated on prior art compounds which have the 
, .. , ' 
same or similar utility as th,e claimed compound. ~ In re 

Albrecht, 514 F.2d at 1388, 185 USPQ at 593~' 
-1'-

Lastly, the majority cites the decision of this court in In 

re Wright, 848 F.2d 1216, 6 USPQ2d 1959 (Fed. Cir. 1986 

support of its decision. While-, wrightV supports the resul t: 

, ' 
IV (continued) 

: " 

'process) for the referenced compound. These holdings do not 
support the majority's holding that the prior art must show the 

,same or similar utility as does the applicant for the claimed 
:invention in order' to establish obviousness. On the contrary, 
the lack of disclosed ,utility in these cases may be likened to 
the: lack of any: reas'on 'or sugqestion to combine various prior 
art teachings in a typical "reason to combine" case. In a 
"reason to combine", case',' there must be "Ji2I!l§" teaching or 
suggestion to combine the prior art. ~ Uniroyal. Inc. v. 
Rudkin-Wiley COrp., '837 F'.2d 1044,,'1051, 5 USPQ2d 1434, 1438 
(Fed. Cir. 1988). Likewise, in structural obviousness cases, 

'''soine'' 'u,tilityfor the' referenced compound is sufficient to 
infer obviousness. In re Albrecht, 514 F.2d at 1388 . 

.. 
V wright has been, cited by this court in piyersitech 

'CorP. v.'¢entUrv steps, Iilc'.', 850 F.2d· 675, 679, 7, USPQ2d'l315, 
1318 ,(Fed. Cir. 198j..>, and In re Newell, slip op. at 7 (Fed. 

, Cir. Dec. 12, 1989). These cases are distinguishable from this 
one because of either th4il existence of considerable objective 
evidence ,of nonobv!i:ousne'ss ortha lack of any suggestion in the 
prior art ,for the' claimed ''invention. Thus,:: Wr'iq,ht's preclusion 
'of, Obv':Lo\isness where the inventor's problem,' and properties were 
,not' addressed :01' disclosed I by the prior art was not in issue. 
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the ma'j'ority reaches,. in this case,. I do not find comfort in 

this fact 'because .Wright, in .my view, is in direct conflict 

. with our ~reCEident.~ As shown ~, t)'lat precedent does 

not make the subj.ective motivation or purpose· disclosed by the 

inventor for producing the claimed invention an overriding 

factor in detl;1pnining whethl;1r obviousness can be establ ished 

from the teachings 0.fth8. prio+. art. In Wright, the. court held 

that' al though the prior ar:t s.u9gested the claimed iJ:lvention for 

one purpose, because it did not suggest the invention for 

Wright's purpose. or as a solution to the - 'problem confronting 

him, it did not establish prima facie ocviousness of the 

claimed invention. Such a holding is based solely on 

subjective criteria and is wholly at odds with the objective 

evidence-based analysis required by 35 U.S.C. §.103 and with 

the decisions of the CCPA and this court which disregard the 

.l..Q/ The majority states that I have "misperceiv[ed] the 
reasoning in Wright" and would overrule some 25, or more, prior 
holdings o'f this and our predecessor court. Sl ip op. at J 0 
n.9. contrary to the majority's view, however, it is the 
reasoning in .Wright· which represents the departure from our 
prior jurisprudence. ~ Adelman, Patent La[, Perspectives, 
§ 2.6[1), 2-406.2 (1989) ("In In re Wright) the Federal 
.circuit wrongly faile4' to pro.per1y balance expected and 
unexpected properties in connection. with a mechanical 
invention."); Rollins, "PrO Practice:· Was Wright Wrong?", 71 
J. pat. & TIn. Off. Soc. 39 (1989) (Wright "diverges from prior 
'precedent in a manl1er. which, if intentional, represents a 
rather suDstantial change in the law."; Kay ton, Patent 
Practice, 5-36 (4th ed. 1989) ("The highwater mark in the law 
of what is and i.s. _not prima facie obvious is In re Wright 
.••. "); Brantley, Patent Law Handbook, 231-35 (1989-90) 
(wright provides a "new approach [) to arguments attempting to 
rebut a rejection under. section 103."). 
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'mere ,articulation ,of the:! purpose "or motivation behind the 

invention insofar as obviousness is concerned. 

"'Consequent'ly, because',ia panel of this court is without 

pewe'r to: overrule' the ,bind'ing"precedent of this court and its 

ii ,predecessors, the decision''' in wright does not control this 

'" 'appeal and 'mer-its', no folldwing. ,'It should be' limited to its 

facts if 'not forthr,iqhtly, overruled. 

I wOllld' af'firilf the 'Board's decision. 

I: 

! " 

, _. 
,. 
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HONORABLE COMMISSIONER OF PATENTS AND TRADEMARKS 
WASHINGTON, DC 20281 . 

IN BE APPLICATION OF: 
YOSHIHI RO FUJIKAWA ET AL 
SERIAL NO.: 07fA33,752 
FILiID: AUGUST 19, 1988 

GROUP ART UNIT: 129 
EXAMINER: SPRINGER 

-BAR MI:MBI:ABI-iIP QTI-iI:R TI'IAIi VIROINIA 

°RI:OI!lTI:R&D PATENT AQENT 

FOR: QUINOLINE TYPE MEVALONOLAm'ONES ___ . 
. \ 

SIR: 

Attached hereto for filing are the following papers: 

Supplemental Amendment 

Our check. in the amount of $ -0. is enclosed covering any required fees. In the event of any 
variance between the ·amount enclosed and the Patent Office Charges, please charge or credit the 
difference to our Deposit Account No. 15·0080. A duplicate copy of this letter is enclosed. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
~& NEUST. 1\DT, P.C. . 

~~~ 
Norman F. Obion ~ 
Registration No.: 24,618 .... 

Steven B. Kelber 
Registration No.: 80,073 
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49-111-0 

RECEIVED 
90APR30 AIU/:/2 

GROUP 120 
IN 'l'BE UNITED STATES PATBN'r AND TRADEMARK OFFICE 

IN BE APPLICNTION OF: 

YOSHIHIRO FUJIKAWA ET AL 

SERIAL NO.: 07/233,752 

: 

. . 
-: 

FILED: AUGUST 19, 1988 : 

FOR: QUINOLINE TYPE MEVA­
LONOLACTONES 

: 

GROUP AR'l' UNIT: 129 

EXAMINER: SPRINGER 

SUPPLEMENTAL -AMENDMENT 

RAlILE COHKISSIONER OF PATENTS AND TRADEMARKS 
-WASHINGTON, DC 20231 

SIR: 

SupplementIng Applicants' response of February 27, 1990, 

introduction of the following amendment is respectfully requested. 

IN THE CLAIMS: 

/ I 
Please introduce the following new Claims 39 and 40. 

','\ 
, ~\. ' 

~~" . 

. '\ 

\i·. 
',,', 

( 
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--39. A compound o·f the formula: 

OH 

Cl 

40. A compound of the formula: 

OH 

.. co 8 Na~ 
OH 2 

.. . 
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REMARKS: 

Applicants have introduced Claims 39 and 40, directed to 

species disclosed in the invention. Claim 39 corresponds to 

compound I-56 set forth on page 70 of the application. The 

compound of Claim 40 is disclosed in Example 2, page 41 of the 

application, and is referred to on page 32 and 34, Tables 2 and 3. 

These claims also. find literal support in Japanese Patent 

Application 207224/1987, benefit of the filing date thereof, August 

20, 1987, having been claimed by applicants pursuant to 35 U.S.C. 

§1l9. Referring· to the certified English translation of that 

priority application, filed with applicants' response of February 

27, 1990, the compound of Claim 39 is set forth on page 33, Table 

11. The compound of Claim 40 corresponds to example 2, pages 26-

27, and is referred to in Tables 2 and 3, pages 18 and 20 of the 

translation. 

These claims are introduced in anticipation of the requested 

Interference. As no new matter is introduced by the claims, entry 

is respectfully requested. Upon entry, Claims 1-40 remain pending 

in the case. 

Claims 39 and 40 are patentable over the prior art of record 

in the application, essentially for the reasons set forth in the 

response of February 27, 1990. These claims would further 
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correspond to the Count of the Interference proposed by applicants. 

Entry, consideration and appropriate Declaration 

Interference is respectfully requested. 

• 

Fourth Floor 
1755 South Jefferson Davis Highway 
Arlington, Virginia 22202 

·703-521-5940 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 

--<-----
Norman F. ObIon 
Registration No.: 24,618 

Steven B. Kelber 
Registration No.: 30,073 
Attorneys of Record 

of 
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UNITED STATES DEPARTMENT OF COMMERCE 
Patant and Tradamark OfficII 
Addraaa: COMMISSIONER OF PATENTS ANO TRADEMARKS 

WaahO,ngtan, O,C, 20231 

SE----:'-E~-T fj'--- - - cT"'--' -AMED INVENTOR---: ---,-----';-fA'r:;o---e'---c-1NO,': L,,_jJ~~j!; __ 5.l_,_~.L'WL:lfL,, __ ~L __________ . ____ , .. _ .. Y ___ . ____ ~_~_-_'it_qS-=~. ___ .. 

'OB.LON, FISHER, SPIVAK, 
MC·'CLELLAND 'I< MAIER 
1755 S. ,TEFF. DAVIS HWY. 
t:RYSTAL SQ. FIVE-·GTE. 400 
ARLINGTON, VA 22202 

Thi3 is ~ ccmmunic:.l1irm trC'>n the eX3111irer in d~nrce. fJ! ye·; .. " .iI.~pjical~)rl. 
COMMI:;'3K~EH C:f PATENTS MID THAOl::M"'RKS 

[---...:.... __ .~AM~~j~ __ .. _.:.. ____ J 
SPRINGER, D 

c::.~=AR!.::u~N!I._· _,L __ ~APE_R N!lMBE~] 
121 

DA.TE MAILED: 
06/21/',,0 

. l/~?/9 O-=¥l 
, 0 This .PPlicatl9n hOB baan axamlned %l Rospanal~e to communication Iliad o~ ~ ~/9 () 0 Thl •• ctlon I. madalln.l. 

A .harta~ ot.tu)ory period lor reaponaa to th:. ~Ion I. set to expire -;:, month!.),. days Irom the dateor thl.l.tter, 

, 

Fallu", to i'espon~ wtthln the penod lor ",.panse will cause tha application to becoma abandoned. 35 U.S.C. 133 

Pari I TIE F~LOWING ATTI\CHMENT(8) ARE PART OF THIS ACTION: \ 

1. 0 Notlc:oior Referances Cited by Examlnar, PTO·892. 2. 
3. 0 Notlc.iol Art Cnad by.Appllc:ant, PTO-I449. 4. 
S. 0 Inlormatlon on Haw to Effect Drawtng Chang ... PTD-1H4. 

o Notice ra peta\t Dr ..... ·9, PTO-948. 

o NOtl~ ol.lnl?;~t Application, Form PTO-162. 0 _______________ _ 
8. 

i 
Pert II . SUMMARY OF ACTION ' 

" ~ CIBlm.--+l-=-:::....:.1+· _Vu.. ________________________ .ra pending In tha appllcetlon. 

or the ab.ove. claims ______________________ are wnhdrawn Irom conaldorallon. 

2.. 0 Clalm. _______ '-________ -'-______________ hava baan cancellad. 

3. 0 ·CI.lm. ___________ -'-_'-=-________________ .ra allowad. 

4. AClalma--I-I---1-1-.!.OL.....----------------- ara rejected. 

S. 0 CI~lma _________________________ ~ _____ ara objected to. 

8. 0 Claim. _______________________ are .ubject to reatrlctlon or alectlon requlrament. 

7. 0 Thl. application ha. baan Iliad with Inlormal drawtngs undar 37 C.F.R. t.85 which ara accept.blelor examln.tion purpo .... 

8. 0 Formal dr.wlng. era requlrad In rasponse to thl. OIIIca action. 

t. 0 Tha corrected or .ubetltute drawings have baan reCelvad on' , Undar 37 C.F.R 1.84 thaae drawings 

'are 0 .ccaptable.O not ecceptabla ( ... explanetlon or.Notica re P.tant Drawing, PTO-94B). 

10. 0 The propo •• d additional or .ub8tnuta .,,"",(.) 01 drawtng., flIad on ______ hOB (have) baan 0 .pprovad by thO 

""amlnar. 0 disapproved by the examlnar ( ... explan.tlon). ' 

11. 0 The proposed drawing correction, iliad on ______ ~ hOB bean 0 .pprovad. 0 disapproved ( ... explanetlon). 

12. ,0 Acknowladgm.nt I. mada 01 the claim lor priority undar U.S.C. 119. Tha c.rtiliad copy ha. 0 bean received 0 not baan received 

o baan flIad In parent application, serial no. _____ -' ___ : Iliad on ________________ _ 

13. 0 Since thl. application appear. to be.lri' condition lor allowance except lor lormal matters, prosecution as to the merllS I. closed In 

accordance with the practice under Ex parta Quayle, 1935 C.D. II: 453 O.G. 213, 

14. 0 Othsr 

_____ 0_.-

Ji:~Ji:R!S'AC'FJON 

-,..".-:::::::;;;;;;.;.~- .". ,---' 
" ----_e~ " ~-
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Serial No. 07/233752 -2-

Art Unit 129 

Claims 1-40 are pending. 
,. 

Claims 1-40 :are rejected as claims 1-38 were 

previously rejected over the Merck Frost Canada, 

European patent which teach quinoline compounds .of the 

type claimed;no patentable distinction thereover is 

apparent since in the .... sp~cies claims presented it is 
of' the' . 

apparent that the "y" group: ,lMerck Frost patent and 
. . i,nstantl.y 

the identical quinoline rings/leave.the examiner 

unpersuaded of any patentable distinction thereover: 'Also the 
,FI)-).emyl. ~ing there"!n is an.alog.ous to applicants delt'a,",1~c,t0!1e" 
a~ ,in spercie.s claim 36.'" 

'. I ,. 

Springer: ach 

OS/22/90 

fJ~ ~. '1tr-J , \ 
DAVID 8, 8PRINGE;;c..r~ ~ 
PRIMARY EXAMINt::,; 

.tI.RT UNIT 121 
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SERIAL NUMBER FILI,NO DATE. 

r 

UNITED STATES DEPAR-TMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D, C, 20231 

FIRST NAMED APPLICANT AITORNEY DOCKET NO. 

-0 

-, 

DATE MAILED:· 

EXAMINER INTERVIEW SUMMARY RECORD 

All participants jappllcant, applicant', representative, PTO personnel): 

Nlr ' '3te..ve t1ej6a~4I0;(3) __________ _ 

:._:!:v B92~/rl~rfl~~ .,~----------
1 

Tvpo; 0 Telilphonlc J< Pe""nel Icopv I •• ' .. n to D.ppllcent· jl( epplicent'"ePr.sent"'''), 

Exhibit shown or demonstration conducted: 0 Yes A No, If ves, brief description: _______________________ _ 

Agreement . ~wa& reached with respect to lOme or all of the claims ~n quettion. o was not reached. 

cl.mld~uued; ______ ~~~J/4·{--------------------------------__ r_----------------__________________ _ 
Iden.Wlca.ion of prior en di.CU ... d; ____ -JFc.;-:::..-'rc.....:o"--'s"--'if-.". ,--. __ -'~,....Q.--'=. ____ -'C?-vt""". =-"'..L~d ..... d;,...;:_"·,,?>"" ______________ _ 

I'-=> ~t1_ ~ J"', I 
.the general nature of whet was agreed· to If en agreement was reached. or any other comments: /...... t-.... JV Vv-Lft I ~ 

-------k~'-=--~~\~~~~~~~'__'6<.~~~-:J{y 

(A fuller description, if necessary, and a copy of the amendments, If awlleble, which the examiner agreed would render ~ 
atteched. Also, where no copy of the amendments which would render the claims alloweble is eveilable. 8 summary theraof must be ettech 

Unless the paragraphs below hava bean checked to Indlcata to the contrary. A FORMAL WRITTEN RESPONSE TO THE LAST OFF ICE ACTION IS 
NOT WAIVEO AND MUST INCLUOE THE SUBSTANCE OF THE INTERVIEW {e.g., itams 1-7 on the reversa side of this form). If a response to the 
last Office action has elready been filed. then applicant Is given one month from this interview date to provide e statement of the substance of the intarvlew. 

o It [s not necessary for applicant to provlda a separate record of the substance of the Interview. 

o Since the examiner's Interview summary ebove (including ar'!y attachments) reflects a complete response to each of the objactions, rejections and 
requirements that may be present In the lest Office action, and slnca the cleims are now allowable, this completed form Is considered to fulfill the 

__ , •••• '" •• ,,~O"~ .. ~.. '" . ~ 

Exami~er's Signat 
PTOL-413 (REV •. 1·841 

.' ,.. .... ,. ........ ,. ........... ""'".,.. ••.•• ,. ftln.lT· 1111""' r."I In' ne r!'11 r:' 'I,n.nnr:'no 

, 
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. i ' II .?-....... -:-1 

! • ,. 

OB SPIVAK, McCLELLAND, M.AmR &, NEUSTAD~ p.e . 
. ,:<:\,.- 11°0 j ATTORNEYS AT LAW 

..• ':(. ~, FOURTH FCOOR 

./ DEC .\ 17,S.JEF'F'ERSONDAVISHIGHWAY .. IJRo . rf'R]c.'.GTON'VIR~A'.'20'.,!.S.A. 
STANLEY P. 'IBH~R NORMAN F. OBI.ON 

MARVIN J. SPIVAK 
C. IRVIN MCCL.Et."LANO" 
GREGORY oJ. MAIER 
ARTHUR I. NEUSTADT 
ROBERT C. MILLEA 
RICHARD D. KELLY 

~'" ~t!I . .A... ' ) TELEPHONE (703) 521-6940 
,/ '"'" IRVING MARCUS 

1919-1982 

.JAMES D. HAMILTON 
ECKHARC H. KUESTERS 
ROBERT T. POUS 
DAVID J, KERA 
CHARLES L, GHOLZ 
VINCENT oJ. SUNOEROICK· 

~+~~~~ ::·:itSUe:MR'tNT 
STUART D. OWORK • 
ROBERT f", ON USE 
JEAN-pAUL LAVALLEYE, PH. O. 
JEP'F'REY H. KAUFMAN 
BRIAN D. ANDERSON­
ROBERTA S. SREN-
DAVIDA. NOVArs 
LINDA M. DWYe:R' 
ERIC R. KATZ 
FREDERICK O. VASTINE, PH. 0,0 
MURRAY TILLMAN" 
TIMOTHY R. SCHWARTZ, PH. 0.° 
STEPHEN O. BAXTER. PH. 0,0 
DANIEL E. WYMAN" 
ALVIN E. TANENHOLTZo 
ROBERT W. HAH!., PH.D," 

Of' COUNSEL 
MILTON STERMAN' 
SAMUEL H. BLECH' 
..IOH,.. O. TRESANSKY' 
.JOHN H. WEBER 
ALTON O. ROLLINS 

··'f /11)!\~ . 
. ....,~-." . 

.J 

DO~T NO.: 49·111'() 

PATENT, TRADEMARK"AND COPYRIGHT LAW 
ANO RELATe:D FEDERAL ANO ITe LITIGATION 

Ti:LE)( 
248'-:fB OPAT UR 

~ .. < ~ 
~E £.6 

OBL.ONPAT W~NQ~~O. C. 

~SI(,1~S. L/-., 
(7 48 - 47\ ';' 

17 ~.' 003 ~ 
C70~21-0~ "\'"' 

-eAR P"lEMBERSHIP Sl'HER~N V"~tA 
°REOt9T£RI.EfoAltENT 4NT '0 . 

~ 

HONORABLE COMMISSIONER OF PATENTS AND TRADEMARKS 
WASHINGTON, DC 20281 

IN HE APPLICATION OF: 
YOSlJlHTRO FUJIKAWA ET AI. 
SERlAL NO.: 07/233,752 
FILED: AUGUST 19; 1988 

GROUP ARl' UNl~t2!Itf­
EXAMINER: SPRINGER 

FOR: QUINOLINE TYPE MEVALONOLACTONES 

Attached hereto for filing are the following papers: 

Amendment 

Our check in the amount of $ ·0· is enclosed covering any required fees. In the event of any 
variance between the amount enclosed and the Patent Office Charges, please charge or credit the 
difference to our Deposit Allcount No. 15·0030. A duplicate copy of this letter is enclosed. 

DS20027 03/13191 07233752 
15-0030 020 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 

MAIE~~ 
Norman F. ObIon 
Registration No.: 24,618 

Steven B. Kelber 
Reration No.: 30,073 

117 730.00CH 
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------- .• -._._ .. - •. -_ ... -... _---- .' . -. 
: ,pO' 

.' 

49-111-0 

;' 

f 

IN THE 

,.-' -

IN HE APPLICATION OF: 

YOSHIHIRO FUJIKAWA ET AL 

SERIAL NO.: ·07/233,752 

FILED: AUGUST 19, 1988 

RECEIVED 
6; OEC21 PM I: 35 

PATENT ANn ~ OFFICE 

: 

: GROUP ART UNIT: 129 

· · 
· · 

EXAMINER: SPRINGER 

FORI QUINOLINE TYPE MEVA- : 
LONPLAC'.l'ONES 

AHENDKENT 

HONORABLE COHKISSIONER OF PATENTS AND 'l'RADEHARKS 
WASHINGTON, DC 20231 

SIR: 

Supplementing the· decision finding all claimB allowable 

reflected in the Interview Summary Sheet of AUguBt 27, 1990, and 

pending the Declaration of Interference referred to in the 

·Interview Summary Sheet, applicantBreBpectfully requeBt entry of 

the following amendment. 

IN THE CLAIMS: 

/ 
PleaBe cancel Claim 10. 
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REMARKS: 

Applicants have cancelled Claim 10 of the above-captioned 

patent application, the subject matter of which is being pursued in 

a divisional application, filed simultaneously herewith. 

Applicants have discovered that the subject matter of Claim 10, and 

related subject· matter, exhibits unobvious and distinguishing 

properties, with respect to the genus circumscribed by the 

remaining claims of the above-captioned application, as well as the 

claims of the patent with which an Interference is to be declared. 

Accordingly, that claim will be pursued in a separate application·.· 

Applicants look forward to the Declaration of Interference in 

the above-captioned application. 

Fourth Floor 
1755 South Jefferson Davis Hignway 
Arlington, Virginia 22202 
703-521-5940 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 

£A Id--
Norman F. ObIon 
Registration No.: 24,618 

Steven B. Kelber 
Registration No.: 30,073 
Attorneys of Record 
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Dear Client: 

This is the best copy available, of the attached page(s), due to the condition of 
the source document. 

Please be assured that every effort has been made to supply you with the 
highest quality documentation. 

Patent Imaging Corporation 
Patent Legal and Scientific Information Service 
2700 South Quincy St Ste 260 
Arlington, VA 22206 
(703) 553-0000 
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UNITED STA'l'E1S' 'I)'EPARTMENT OF COMMERCE 
P.C.nC and T ... d.m .... Offlo. 
Addr ... ·' 'COMMISSIONER OF PATENTS ANO TRADEMARKS w •• hlngton, D.C, 20231 

SERIAL NUMBER J FILING DATE I FIRST NAMED APPLICANT I AnORNEY DOCKET NO, 

071233,752 081'19/88 

OBLON, FISHER, SPIVAK, 
MC .CLELLANr, g, MA IER 

FUJIKAWA 

17§S S. JEFF. DAVIS HWY •. 
CRYSTAL SQ. FIVE-STE.400 
ARLINGTON, VA 22202 

Y 49-111-0. 

EXAMINER 

RICHTER, ,T 

ART UNIT I PAPER NUMBER 

121 
DATE MAlLEO. 

Please find below a communication from the'EXAMINER in charge of this application. 

Commloeiolw 01 "'--

All ~lilimR ilrp. illloWilhlp.. Howp.vp.r, c'hlp. t.o iI pot.Ant.iill 

i nt.p.rfp.rp.n~p., AX pllrt:A proRp.~ut.i·on i R SlISPRNORO POR A PRRTOO OP 4 

MON'l'HS PROM 'l'HR OA'l'R OP 'l'HTS J,R'1"1'RR. 

lIpon p.xpirilt.ion of t.hp. pp.rion of RURpp.nRion, ilppli~ilnt. 

Rhouln milkp. iln ·inquiry ilR t.o t.hp. Rt.ilt.lIR of t.hp. ilppli~ilt.ion. 

Any i·nqu:iry ~on~p.rning t.hiR ~ommuni~ilt.ion or p.arlip.r 
~ommllni ~at.i onR from t.hp. p.xam1.np.r Rholll n hp. ni rp.~t.p.n t.o ,Johilnn 
Ri~ht.p.r WhORP. t.p.lp.phonp. numhp.r i~ (70J) JOR-0~46. 

Any inquiry of a gp.np.ral nilt.lIrp. or rp.lating t.o thp. RtiltllR of 
t.hiR ·appli~at.ion Rhollln hp. nirp.~t.p.n t.o t.hp. Group rp.~p.pt,ioniRt. 
WhORP. t.p.lp.phonp. numhp.r iR (703) 30R-l~3~. 

Rp.t.wp.p.n t.hp. ~t.h of,Tunp. ilnn t.hp. 1 ~t.h of ,TlInp. 1 QQ1, RXilmi ni ng 

Group 1~0 will hp. moving from ~rYRt.ill Plil~iI RlIilntng ~ t.o ~rYRt.ill 

Milll Ruilning 1. nuring ilnn ilft.p.r t.hiR t,rilnRit.ion pp.rinn t.hp. 
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, .... «:. r"::::"'" .. ;. 

R~rial No. D7!~~l.7~~ -~-

;a.rt. Uni t, 1 ~1 

F.}(i!min~r C!iln h~ r~i!C!h~c'! t.hrough t.h~ 'r,roup 1?D r~C!~pt,;on;Rt. 

'(7D.'! .101\-1?.'~ whiC!h nllmh~r will r~main llnC!hilng~c'! aft.Ar t.h~ mov~. 

RllhR~C1ll~nt. t.o t.h~ mov~ t.h~ ~xi!m; n~r C!i!n h~ r~i!C!h~c'! ill". 

(70.1) ~OI\-4n~?. 

RTc'H'T'F.R:c'!rh 
MilY 1 n. 1991 

~~ RICHTER 
EXAMINER' 

ART UNIT 121 

Imill\\I;illu".;""", .... 
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:=!. ..... .' 

.----=~-.. ,.;~r; ... ' ------------.-,.-.. -~-__, 
FORM PTO·'" U.S. DEPARTMENT OF COMMERCE ' 
(REV. 12-67) PATENT AND TAADEMARK OFFICE 

TITLE REPORT PAPER NO. 

A. APPUCATION FILE DATA 

5. CONTINUATION OF 

6. REISSUE OF 

7. SUBSTITUTE OF 

8. ASSIGNMENT RECORD DATA 

The assignment records reveal that the Title appears to be vested in: 

o (1.) Inventor(s) 

o (2.) As endorsed 

o (3.) As the record now stands, the patent, when granted, will issue in the 
n~me of the inventor(s). 

~ther./?~~ 

EXAMINED 
UP TO AND INCLUDING '- THIS CERTIFICATE ... 

DATED " 

BRANCH CHIEF OF ASSIGNMENT SEARCH BRANCH 

Sawai Ex 1004 
Page 427 of 490



F'ATENT NUMBER: ISSUI" I)ATE: 00/00/00 
SERIAL ~IUMBER: 07/233752 FILINGi NHE: 0':'/191,":::1 
F~El.ATED PATENT NUI'IBERS: 5011930 
T I TL.E: G!U I ~IOL I NE TYPE MEW\L.ONOLACTONEEi 
AF'PLI CANT: FU.J n:AWA, YO!3H IHI RO ; SUZUKI, 1'1 IK ICI 

IWASAKI, HIROSHI ; SAKASHITA. MITSUAKI 
~: IT AHARA, MASAK I 

REE:L: 14960 . FRAME:' 0609 DATE RECORe'ED: 10/18/8::' ~IUI'1E1ER OF PAGiES: 00:2 
ASSIGNOR: FUJIKAWA, YOSHIHIRO 

EXC DATE: 10/03/88 
!3UZUI< I, ~I I K 10 

EXC DATE: 10/03/88 
:r W(~SAK I" H I ROSH I 
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Paper No. 
20 

All etMt,.","'nlioa .. ,.,p«ti"B tt(6 
;.6 ,1Nw/~ Id,,,'i/~ it &? ""IIIH' 
__ "",.;, Q/ ,.".n. u.s. DEPARTMENTDF COMMERCE 

Pacanc and Trademark DffIce 

• MAilED 

MAR 1 1 1992 

PAT, & r.M. OFFICE 
BOARD OF PATENT APPEALS 

ANDINTEAFERENCES 

Address: BOX INTERFERENCE 

e, 

Commissioner of Petents end Tredemerks 
Weshington, O.C. 20231 

Telephone: 
Facsimile: 

(703)557-4007 
(703)557-8642 

Applicants: Fujikawa et al. 
serial No.: 07/233,752 
Filed: 08/19/88 
For: Quinoline Type 

Mevalonolactones 

Accorded Benefit of: Japan Serial Nos. 207224 
filed 08/20/87 and 155B5 filed 01/26/88 

The case referred to above has been forwarded to the Board of 
Patent Appeals and Interferences because it is adjudged to 
interfere with other cases hereafter specified. Attention is 
directed to the fact that this interference is declared pursuant 
to 37 CFR 1.601 et seq., effective February 11, 1985 (49 F.R. 
48416. 1050 O.G. 385). The interference is designated as No. 
102,648. 

By 'direction of the Commissioner of Patents and Trademarks and as 
required by 35 USC 135(c), notice is hereby given the parties of 
the requirement of the law for filing in the Patent and Trademark 
Office a copy of any agre'ement "in connection with or in 
contemplation of the ter~:j.nation of the interference;" 
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serial No. 07/233,752 

·The cases involved in this interference are: 

Junior Party 

Applicant: Sompong Wattanasin 

Address: 11 Divito Trail Hopatcong, New Jersey 07843 

Serial No.: 07/498,301 filed 03/23/90 

-2-

For: Quinoline Analogs Of Mevalonolactone And Derivatives Thereof 

Assignees: None 

Attorneys of Record: Gerald D. Sharkin, Robert S. Honor, 
.Richard E. Villa, Walter F. Jewell, Thomas 
O. McGovern, Thomas C. Doyle, Melvyn M. 
Kassenoff, Joseph J. Borovian, Joanne M. 
Giesser a'nd Diane E. Furman 

Associate Attorney: None 

Accorded Benefit of: U.s. Serial No. 07/318,773 filed 03/03/89 

Address: Gerald ·D. Sharkin 
Sandoz Corp. 
59 Route 10 
E. Hanover, NJ 07936 

Junior Party 

Patentees: Joseph A. Picard, Bruce D. Roth and Drago R. 
Sliskovic 

Addresses: 3545 Greenbrier Apt. 65C, Ann Arbor, Michigan 48105 
1440 King George Blvd., Ann Arbor, Michigan 48104 
4860 Cole Blvd., Ypsilanti, Michigan 48197 

serial No;: 07/129,516 filed 12/07/87, Patent No. 4,761,419 
issued 08/02/88 

For: 6-(((Substituted)Quinolinyl)Ethyl)-And Ethenyl)Tetrahydeo-
4-Hydroxypyran-2-0ne Inhibitors Of Cholesterol Biosynthesis 

Assignees: Warner-Lambert Company, A Corp. of DE 

Attorneys of Record: Elizabeth M. Anderson, Ronald A. Daignault, 
Charles Gaglia, Jerry F. Janssen, Henry 
Jeanette, Anne M. Kelly, Gary M. Nath, 
Howard Olevsky, Stephen Raines, Daniel A. 
Scola and Joan Thierstein 
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serial No. 07/233,752 -3-

Associate Attorney: None 

Accorded Benefit of: None 

Address: Jerry F. Janssen 
Warner-Lambert Co. 
2800 Plymouth Road 
Ann Arbor, MI 48105 

Senior Party 

Applicants: Yoshihiro Fujikawa, Mikio Suzuki, Hiroshi Iwasaki, 
Mitsuaki Sakashita and Masaki Kitahara 

Addresses: Nissan Chemical Industries, Ltd, Chuo Kenkyusho, 
722-1, Tsuboi-cho, Funabashi-shi, Chiba-ken, Japan 

Serial No.: 07/233,752 filed ~8/19/88 

For: Quinoline Type Mevalonolactones 

Assignees: Nissan Chemical Industries Ltd., Tokyo, Japan 

Attorneys of Record: Norman F. ObIon, Stanley P. Fisher, Marvin 
J. Spivak, C. Irvin McClelland, Gregory J. 
Maier, Arthur I. Neustadt, Robert C. 
Miller, Richard D. Kelly, james D. 
Hamilton, Eckhard H. Kuesters, Robert T. 
Pous, ·Charles L. Gholz, Vincent J. 
Sunderdick, William E. Beaumont and Steven 
B. Kelber 

As~odiate Attorney: None 

Accorded·Benefit of: Japan Seriai Nos. 207224 filed 08/20/87 and 
15585 filed 01/26/88 

Address: ObIon, Fisher, Spivak, 
MCClelland & Maier 
1755 S. Jeff. Davis Hwy. 
Crystal Square 5, Ste·. 400 
Arlington, VA 22202 

Sawai Ex 1004 
Page 431 of 490



i 

Serial No.. 07/233,752 

count 1 

A compound of structural Formula I 

wherein A is 

X-A 

X ,t-~ J..
O 

H 

X is -CH2CH2- or ~H-; 
RJ and R2 are independently 

hydrogen; ---
alkyl of from one to six carbons; 
trlf1uoromethyl; 
cycloprapyl; .. ' 
cyclohexyl; .. . , 
cyclohexyJmethyl; 
phenyl; . . 
phenyl substituted With 

fluorine. 
chlorine, . 
bromine, ~, 
hydroxy, 
tril1uoromethyl, 
alkyl of from one to four carbon atoms, or 
alkoxy of from one to four carbon atoms; 

phenyh:nethyl; 
phenylmethyl substituted with 

fluorine, . . 
chlorine, 
bromine, 
hydroxy, 

. trifluoromethyl, 
alkyl of from one to four carbon atoms, or 
alkoxy of from one to four carbon atoms; 

2-, 3-, or 4-pyridinyl; or 
2-, 4-, or S-pyrimidinyl; . 

-4-
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Serial No. 07/233,752 

• 

R3, R4. Rs. R6 are independently selected from 
hydrogen; 
alkyl of from one to six carbon atoms; 
trifluoromethyl; 
cyclopropyl; 
fluorine; 
chlorine; 
bromine; 
hydroxy; 
alkoxy of from one to four carbon atoms; 
cyano; 
nitro; 
amino; 
acetyllimino; 
aminomethyl; 
phenyl; 
phenyl substituted with 

fluorine, 
chlorine. 
bromine. 
hydroxy, . 
trifluoromethyl, 

alkyl of from one to four carbon atoms, or 

alkoxy of from onc to four carbon atoms; 

pheny~cthYI; or 

phenylmcthyl substituted with 

fluorine. 

chlorine. . 

bromine. 

hydroxy. 

trifiuoromcthyl, or 

alkyl of from onc to four carbon atoms; 

provided that when X is in thc 2-position, Rl is hydr~ 

gen and is attached in the 4-position; 

or a corrcspOndiug 3,s-dihydroxyac:d of Formula II 

----~--~= 

-5-
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Se~ial No. 07/233,752 ~ 

"- -' 

'. 

HO", •••••••• H HO", •••••••• H ~ 
X-C-CHI-C-CHICOH 

II 

wherein A. X, Rh R2, R3, l4. and Rs arc as dermed 

above, or a pharmaceutically acceptable salt 

thereof. 

-6-

The claims of the parties which correspond to count 1 
are: 

wattanasin : Claims 1-7 and 10 

Picard et al. : Claims 1 and 2-14 

Fujikawa et al.: Claims 1-9, 11-34, 36, 39 and 40 

Count 2 

A method of inhibiting cholesterol biosynthesis in a . 
patient in need of said treatment comprising administering a 
cholesterol synthesis inhibiting amount of a compound as defined 
by count 1 in combination with pharmaceutically acceptable 
carrier. 

The claims of the parties which correspond to Count 2 
are: 

wattanasin : Claims 8 and 9 

Picard et al. : Claim 15 

Fujikawa et al.: Claims 35, 37 and 38 

gjh 

\ 
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FORM 1'T0-222 
(REV. 1.90) 

U.S. DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

INTERFERENCE 
DIGEST 

102,Q4S 21 Interference No. ___ ~ _____________ PaperNo. _____ _ 

Nam Yoshihiro FUJ'ikawa et al. e. _____ ~~~~~==~~~~ __________________________ _ 
Serial No. 071233.752 Patent No. ___________ _ 

Title. ______ ....;:Q..:;.U=.;INc.:0o.=L;::.IN"'E"-"T.:.;YP:..:E::....:..::ME::.V;..:;A:;:L.:.;ON:;.:O::;L::.:AC.::.;T:..:O::.;N=ES=--____________________ _ 

Filed. ___ ...J,0"'Sll./J,.19:!../Cj;SwS'----________________ -----

Interfereni:ewith ___ -"W.2a""tt"'a"'n ... a"'s""i.!!.n--'a"'n""d'-!.P=.ic~a"'r'-!d!....!:e.!::t--'a~I~.'--_________ _ 

DECISION ON MOTIONS 

Examiner-in-Chief. _________________ Dated, _____ _ 

FINAL DECISION 

Board of Patent Appeals and Interferences. _---'a,.lldd.t/lJ.!.'!<-.:-.'.AA2..Jla"""'I:.-..-/~ ____ Dated. i ~ 
Court. __________ -'-_____ Dated. _________ _ 

REMARKS 

UJe!u:kLM ~ /bucf..£?fa! {bO/9l-

This should be placed in each application or patent involved in interference in addition to the interference letters. -_ ... _-_ ... _--. ' ..... ~.' -
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF: · • 

YOSHIHORI FUJIKAWA ET AL 

SERIAL NUMBER: 07/233,752 

FILED: AUGUST 19, 1988 

· · 
· · 

GROUP ART UNIT: 129 

EXAMINER: SPRINGER 

· • 

FOR: QUINOLINE TYPE MEVALONOLACTONES 

AMENDMENT--37 CFR §1.633(C) 

HONORABLE COHMISSIONER OF PATENTS AND TRADEMARKS 
WASHINGTON, DC 20231 

SIR: 

Pursuant to the provision of the above-captioned Rule and Rule 

6.37(c) (1) (ii), entry of the following amendments to the above­

captioned patent application are respectfully requested. 

IN THE cr·AIMS: 

Please add the following new Claims 41-44. 

--41. A compound of the formula: 

, . : p. '30027 . 06/H/92 07233752 

,p 30028'· 06/19/92 97233752 

15-0030 030 102 

:15-0030 030 103 

60.00CH 

72.00CH 

, 
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o z 

whe~ein R' .. H 

R'" cyclopropyl (c-Pr) and Z is selected from the 

group consisting of 

-CH(OH)-CHz-CH(OH}-CHz-COOH 

-CH(OH}-CHz-CH(OH}-CHz-COONa 

-CH(OH}-CHz-CH(OH}-CHzCOOiCa 

-CH(OH)-CHz-CH(OH}-CHzCOOR, wherein R'is Cl_3,alkyl and 

HO 
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42. The compound of Claim 41, wherein Z is -CH{OH)-CH2-

43 . The compound of Claim 41, wherein Z is -CH (OH) -CH2-

CH(OH)-CH2-COOiCa. 

44. A method of inhibiting cholesterol biosynthesis in a 

patient in need of said treatment comprising administering a 

cholesterol synthesis inhibiting amount of a compound of Claim 41 

in· comb.ination with a pharmaceutically acceptable carrier.--

REMARKS: 

Applicants have amended the claims herein to present claims 

narrowly drawn to the subject matter of Counts 3 and 4 set forth in 

Fujikawa et aI's Motion to Redefine the Interference, Rule 633(c) 

by addition of Counts 3 and 4. No new matter is added by the 

amendment. AlI·support neces~ary for the claims appears in Claims 
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1 and 35 as originally filed, see also added Claims 37 and 38. 

Moreover, each of the selections is taught by one or more of the 

examples set forth in the specification." As the claims do not 

introduce new matter, permit Fujikawa to contest priority as to 

Counts 3 and" 4 directed to patentably distinct subject matter, and 

otherwise are unobj ectionable. under the Rules, entry is 

respectfully requested. Upon entry, Claims 1-9 and 11-44 remain 

pending in the case, with Claims 41-43 corresponding to Count 3, 

and Claim 44 corresponding· to Count 4. 

Fourth Floor 
1755 South Jefferson Davis Highway 
Arlington, Virginia 22202 
703-521-5940 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 

HAlER • NEUST;&_.C_. ___ ----

Norman F. ObIon 
Registration No.: 24,618 

Steven B. Kelber 
Registration No.: 30,073 
Attorneys of Record 
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UNITED STATES PATENT & TRADEMARK OFFICEm 

·IN RE APPLICATION OF: 

YOSHIIIIRO FUJIKAWA ET AL 

SERIAL NO.: 07/07/233,752 

GROUP ART UNIT: 

:;::0 
o 
c:: 
-0 

FJLED: AUGUST 19, 1988 

FOR: QUINOKINE TYPE MEVA­
LONOLACTONES 

EXAMINER: SPRI~R 
''ii' \.0· 
\\ 

DECLARATION 

HONORABLE COMMISSIONER OF PATENTS 6< TRADEMARI(S 

WASHINGTON, D.C. 20231 

SIR: 

Now comes MIDORIKO MATSUDA who deposes and says: 

That my name is MIDORIKO.MATSUDA; 

That my address is· 11-3, Kamiosaki 2-chome, 

Shinagawa-ku, Tokyo, Japan; 

That I know well both the English and Japanese 

languages; 

-

That the attached English language translation is 

true and correct translation of Japanese Patent 

Application No .. 193606/1988 filed on August 3, 1988 to the 

best of my knowledge and belief; 
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, , 

I hereby declare 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 m'ade 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 applicatio.n or any patent issuing 

thereon. 

FUWl'HER DEPONENT SAITH NOT. 

J~tjr/ lifO 
Date 

j;;J."Kc it1...i. 
Midoriko Matsuda 
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MISSING PAGE(S) 

FROM THE U.S. PATENT OFFICE 

OFFICIAL FILE WRAPPER 
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• • 
• All ro:,."' •• i~"';OfU . rvlpt«,I"B Illis 

cu. I.M/~ it/u,i/, ;1 6y ".",IH, 
•• ~ ,.."'., p/ IM";n. 

• MAILED 

AUG I 9 !992 

PAT, II T,M, Of-FleE 
BOARD Of PATENT A?PEAlS 

AND INTERFERENCES 

Paper No. 24 

u.s. CEPARTMENT CF CCMMERCE 
Pat:a",t: and Tradamark Crtlca 

Address: BOX INTERFERENCE 

• 

Commissioner of Patants and Trademerks 
Washington, D.C. 2023 1 

Telephone: 
Facsimile: 

(703) 557-4007 
(703)557-8642 

Patentees: Fujikawa et al. 
serial No.: 07/233,752 
Filed: 08/19/88 
For: Quinoline Type 

Mevalonolactones 

Accorded Benefit of: Japan serial Nos. 207224 
filed 08/20/87 and 15585 filed 01/26/88 

The case referred to above has been forwarded to the Board of 
patent Appeals and Interferences because it is adjudged to 
interfere with other cases hereafter specified. Attention is 
directed to the fact that this interference is declared pursuant 
to 37 CFR 1.601 et seq., effective February 11, 1985 (49F.R. 
48416. 1050 O.G. 385). The interference is designated as No. 
102,975. 

By direction .of the C01ll!llissioner. of Patents and Trademarks and as 
required by 35 USC 135(c), notice is hereby given the parties of 
the requirement of the law forfi'ling in the Patent and Trademark 
Office a copy ot .any agreement "in connection with or in 
contemplation of the termination of the interference." 
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serial No. 07/233,752 

The cases involved in this interference are: 

Junior party 

Applicant: Sompong Wattanasin 

Address: 11 Divito Trail Hopatcong, New Jersey 07843 

Serial No.: 07/498~301 fi1ed03/23/90 

-2-

For: Quinoline Analogs Of Mevalonolactone And Derivatives Thereof 

Assignees: 'None 

Attorneys of Record: Gerald D. Sharkin, Robert S. Honor, 
Richard E. Villa, Walter F. Jewell, Thomas 
0; ,McGovern, Thomas C. Doyle, Melvyn M. 
Kassenoff, Joseph J. Borovian, Joanne M. 
Giesser and Diane E. Furman ' 

Associate Attorney: None 

Accorded Benefit of: u.s. Serial No., 07/318,773 filed 03/03/89 

Address: Gerald D. Shark in 
Sandoz corp. 
59 Route 10 
E. Hanover, NJ 079,36 

junior Party 

Applicants: Yoshihiro Fujikawai Mikio Suzuki, Hiroshi Iwasaki, 
Mitsuaki Sakashita and Masaki Kitahara 

Addresses: Nissan Chemical Industries, Ltd, Chuo Kenkyusho, 
,722-1, Tsuboi-cho, Funabashi-shi, Chiba-ken, Japan 
Respectfully 

Serial No.: 07/483,720 filed 02/23/90, Patent No. 5,011,930 
issued 04/30/91 

For: Quinoline Type Mevalonolactones 

Assignees: Nissan Chemical Industries Ltd., Tokyo, ,Japan 

Attorneys of Record: Norman F. ObIon, Stanley P. Fisher, Marvin 
J. Spivak, C. Irvin McClelland, Gregory J. 
Maier, Arthur I. Neustadt, Robert C. 
Miller, Richard D. Kelly, James D. 
Hamilton, Eckhard H. Kuesters, Robert T. 
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serial No. 07/233,752 -3-

Pous, Charles L. Gholz, Vincent J. 
Sunderdick, William E. Beaumont and steven 
B. Kelber 

Associate Attorney: None 

Accorded Benefit of: Japan Serial Nos. 2072.24 filed 08/20/87, 
15585 filed 01/26/88 and u.s. Serial No . 

. 07/233.,752 filed 08/19/88 . 

Address: steven B. Kelber 
Oblon, Fisher, Spivak, 

MCClelland & Maier 
1755 S. Jeff. Davis Hwy. 
Crystal Square 5, Ste. 400 
Arlington, VA.22202 

Senior party 

Applicants: Yoshihiro Fujikawa, Mikio Suzuki, Hiroshi Iwasaki, 
Mitsuaki 'Sakashita and Masaki Kitahara 

Addresses: Nissan· Chemical Industries, .Ltd, Chuo Kenkyusho, 
722-1, Tsuboi-cho, Funabashi-shi, Chiba-ken, Japan 
Respectfully 

Serial No.: 07/233,752 filed 08/19/88 

For: Quinoline Type Mevalonolactones 

Assignees: Nissan Chemical Industries Ltd., Tokyo, Japan 

Attorneys of Record: Norman F. Oblon, stanleyp. Fisher, Marvin 
J. Spivak, C. Irvin McClelland, Gregory J. 
Maier, Arthur I. Neustadt, Robert C. 
Miller, Richard D.Kelly, James D, 
Hamilton, Eckhard H. Kuesters, Robert T. 
Pous, Charles L. Gholz, VincentJ. 
Sunderdick, William E. Beaumont and steven 
B. Kelber 

Associate Attorney: None 

Accorded Benefit of: Japan Serial Nos. 207224 filed 08/20/87 and 
15585 filed 01/26/88 
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Seriai No. 07/233,752 

A~dress: ObIon, Fisher, Spivak, 
McClelland & Maier 

Count 1 

-, .. herein 

1755 S. Jeff. Davis HWY. 
Crystal Square 5, Ste. 400 
Arlington,' VA 22202 

A\compound of the formula: 

hydrogen, 

Cl _6 alkyl, 

Cl _6 cycloalkyl, 

Cl _ 3 alkoxy, 

n-butoxy, 

i-butoxy, 

sec-butoxy, 

-4-

R7R8N_ (wherein R7 and R8 are independently 

hydrogen or Cl _ 3 alkyl), 
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Serial No. 07/233,752 
-5-

y is 

trifluoromethyl, 

trifluoromethoxy, 
difluoromet;hoxy, 

fluoro, 
chloro, 

bromo, 

phenyl, 
phenoxy, 

benzyloxy, 
hydroxy, 
hydroxymethyl, 

-O(CH2 ) OR19 (wherein a ' 
Cl _3alkyl and a is 

or when, located at 
other, R3 and R4 

-CH=CH-CH=CH-; 

hydr9gen, 
C

l
_

6 
alkyl, 

R~9 .. i~ hydrogen or 

I, ,2 or 3), . 

the ortho position to each 

together optionally form-

C2_3 c.lkenyl, 
C3_6 cycloalkyl~, 

phenyl substituted by R9 (wherein R9 is hydro-

gen, Cl _4alkyl, CI _3alkoxy, fluoro, chloro, bromo 
or trifluorornethyl), 

phenyl'- (CH2 ) m - (wherein m 

-(CH2)nCH(CH3)-phenyl or 
(wherein n is 0, 1 or 2). 

-CH2-, 

-CH 2CH2-, 

-CH=CH-, 
-CH2-CH=CH-, or 

-CH=CH-CH2-; 

is 1, 2 or 3), 

phenyl-(CH2)nCH (CH 3 )-
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Serial No. 07/233,752 
-6-

Z is 

or 

, Q is 

W is 

-Q-CH'WCH -CO R12 2 2, 2 

-CH(OH) -. 

··C(.C)·" ~r 
13 

-e(OR )2-; 

is hydro99n or 

_C(Rll) (OH)':' ,(where' Rll is hydrogen 

alkyl), 

-C(O)-, or 
, 13' 

-C(OR )2-; 

the two R13 are independently primary or secondary Cl _6 
alkyl; or two R13 together form -(CH 2 )i- or -(CH 2 )3-; 

R14 . . ~s physiologically hydrolyzable alkyl or M (wherein M 

is NH 4 , sodium, potassium, 1/2 calcium or a hydrate 

of lower alkylamine, di-lower alkylamine or 

tri-lower alkylamine); 'and 

R17 and RIB are independently hydrogen or C
l

_
3 

alkyl; 
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Serial No. 07/233,752· -7-

The claims of the parties which correspond to Count 1 

are: 

wattanasin Claims 1-7 and 10 

Fujikawa et al. '930: Claim 1 

Fujikawa et al.: . Claims 1-9, 11-34, 36, 39 and 40 

gjh 

/~­~ 
Examiner-in-Chief 
(703) 557-4066 

Sawai Ex 1004 
Page 449 of 490



FORM PTo..222 
(REV. '-90) 

U.S. DEPARn.ENT OF COMMERCE 
Patent and Trademark Office 

.. 

INTERFERENCE 
DIGEST 

Interference No. ____ -=1-"0..::2'-'t-'9'-'7-=5'---____ ~----Paper No. ___ 2_5 __ _ 

Name, ________ y~o~s~h~i~h~i~r~o~F~u~JL·~~·k~a~w~a~e~t~a~l~t _________ _ 

Serial No. 07/233,752 PatentNo. ____________ _ 

Title, ____ ~Q~u~i~n~o~l~i~n~e~T~yLP~e~M~e~v~a~l~o~n~o~l~a~c~t~o~n~e~s~ ________ ___ 

Filed, _-UO.ll8""/..J'''''O...,/w8,..S::l-______________ --------___ _ 

Interferencewifu ___ W~a~t~t~a~n~a~s~~~·n~~a~n~d~F~u~j~i~k~a~w~a~e~t~a~l~t----____ _ 

DECISION ON MOTIONS 

Examiner-in-Chief, __________________ Dated, _____ _ 

FINAL DECISION 

Board of Patent Appeals and Interferences, __ --'-WJt<="-"""''J{!,........,0:..o'A2'''''''''"o"''''''''--_ Dated~ ~ s-' 

Court,_--' ______________ Dated, _________ _ 

REMARKS 

This should be placed in each application orpatent involved in inierference in addition to fue interference letters. 
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'AUG"Z ,'l 1992. 
" ," 'PAi .. n,M, Of~IC< , " 

BOARD OF PATENT APPE'ALS 
At,lD INTERFERENCES 

" .. , 

" , ' ,- ; 

, Telephon:e: 
Facsimile: 

(703) ss 7-4doi.,-~~ 
(703)SS7-864~' 

, ' "Interterence No., 102,648 
"Applicimtl;!: Fuj ikawa et al. 
Se~:ial No.: 07/233,752 

'Filed: 08/19/88 
For: Qilinoline Type 

Mevalonolactones 
,Acc::orded Benefit of: Japan 
Serial Nos. 207224, filed 

'08/20/87,and 15585 filed 
01/26/88 

The above identifiediilterference is hereby redeclared 

as'foiiows: 

Counts l,and'" 2, 'is, strick,lm,: and count 3 is added. 
",. , 

.: : " 
"'-. 

,A method ~f"1nhibitiriq:cholesterol biosynthesis in, a 
, pat$ent' in ,!le~d; of said,~eatment ,compr1sinq, a4ministerinq a 

choleste:;ool, $yn:thElsis'inhil;litj,nq: ,~i,lnt ,of' a compo,und of the' 
formulaf ' 

·,.,herein 
1 i:, 'J", 4" , '., 6 R , R " R ""R'",nQ.,R, an ind.ependently . ',.'" 

hYd.roqen; 

Ci_6 alkyl" 
Cl~6 cycloalltyl;, " 

C
l

_
3 

alkoXY" 

n~butoxy" 

i-butoxy, , 

sec-butoxy, 

, '-, 
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/ 

i 

Seri*I.Np. 67/233,752 -2-

I. 

Y is . 

.. R'RSN_ (wherein R7 and as are independently 

hydrogen.or Ci_J alkyl), 
trifluoromethyl, 

.. trifluoromethoxy,. 
difluorometh6xy, 
fluoro, 

. chloro, 
.. ...,; ..... ,." ...,..., .... u""'" ,. 

·phenyl; 
phenoXy, 
benzyloxy, 
hydroxy, 
hydi::oxymethy 1, 

-O(CHz)aORI9 (~herein Rl9 is hydrogen or 
CI _3alkyl and a· is·l, 2 or 3),· 

or when located at· the ortho position to each 
other,· R~ and· ·R4 together optionally form 
-CHeCH-CHeCH,..; 

hydrogen, 
Cl _6 alkyl, 
'C2_3 alkenyl, 
C3_6 cycloalkyl, 
phenyl substituted by R9 (wherein R9 i~ hydro-

gen, Cl _48.1kyl, CI _3alltoxy, £luoro, chloro, bromo 
.·or. trifluoromethyl).·, 

phenyl- (CHz ) m - (wherein m 

-(CH2)ilCH(CHj)-:-phenyl or 
(wherein n is 0, 1 or 2). 

-C1l2-, 
-CHZCH2-, 

-CHeCH-, 
-CH2-CHaCll-, or 
-CHaCH-CH2-; 

is .1, Z or 3), 

phenyl-(CHz )nCH (CH3 )-
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, 
I 

Ser~al No'. 07/233,752 -3-

. ~·.is 

00' '0" d'. 

. ,Il 

I 

or is hydroc;?e~ or 

Q is -tS(OH)-. 

.W is·-

-C(O)-! or 
. . 13 '. 

-C(OR ) 2-; 

,:,C(Rll ) (OH)':'. (where Rll is hydrogen 

alkyl) I 

the' two R13 are independently primary or sec"ondary Cl _
6 

alkyl; or tWOR13 together form . ...,icH2 )2- or -(CH2 )3"'"; 

physiqloqically·. hydrolyzable alkyl or' M (wherein M 

is NH4, sOdium, potassium, 1/2 calcium or a hydrate 

of lower alkylamine, di-lower alkylamine or 

tri-lower alkylamine); and 

R17 and RIB are independently hydrogen or C
l

_
3 

alkyl; 
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Serial No. 07/233,752 -4-

as defined in combination with pharmaceutically 
acceptable carrier. 

The claims of the parties which correspond to count 3 

are: 

wattanasin : . Claims 8 and 9 

Fujikawa et al.: Claims 35, 37 and 38 

gjh 
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I 

Notice of Abandonment 

- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address--

This application is a~andoned in view of: 

I. 0 Applicant's failure to timely file a proper reply to the OffiCe leHer mailed on __ . 
(a) 0 A reply was received on __ (with a Certificate of Mailing or Transmission daied _._ ), which Is after the expiration of the 

period for reply (Including a total extension of time of __ month(s» which expired on __ . 
(b) 0 A proposed reply was received on __ , but ~ does not constitute a proper reply under 37 CFR 1.1'13 (a) to the final reJection. 

(A proper reply under 37 CFR 1.113 to a final rejection consists only of: (1) a. timely filed amendment which places the 
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for 
Continued Examination (RCE) In compliance with 37 CFR 1.114). 

(c) 0 A reply was received on __ but It does not constitute a proper reply, or a bona fide aHempt at a proper reply, to the non­
final rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 7 below). 

(d) 0 No reply has been received. 

2.0 Applicant's failure to timely pay the required Issue fee and publication fee, if applicable, within the staiutory period of three months 
from the mailing date of the Notice of Aliowance.(PTOL-85). 

(a) 0 The issue fee and publication fee, if applicable, was received on __ (with a Certificate of Mailing or Transmission dated 
->, whlch·ls after the expiration of the statutory period for payment of the Issue fee (and publication fee) set In the Notice of 
Allowance (PTOL-85). 

(b) 0 The submlHed fee of $ __ .Is Insufficient. A balance of $ __ Is due. 

The Issue fee required by 37 CFR 1.18 Is $ __ . The publication fee, if required by 37 CFR 1.la(d). is $ __ . 

(c) 0 The issue fee and publication fee, If applicable, has not been received . 

. 3.0 Applicanfs failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of 
Aliowability (PT0-37). 

(a) 0 Proposed corrected drawings were received on __ (wit~ a Certificate of Mailing or Transmission dated ->, which is 
after the expiration of the pertod for reply. 

(b) D No corrected drawings have been received. 

4. 0 The leHer of express abandonment which Is signed by the aHomey or agent of record, the assignee of the entire interest, or all of 
the applicants: . 

5. 0 The leHer of express abandonme~t which is signed by an aHorney or agent (acting in a representative capacity under 37 CFR 
1.34(a)) upon the·filing of a continuing appUcation. . 

6.181 The decision by the BOard of Patent Appeals and Interference rendered on 1-31-95 and because the period for seeking court 
review of the decision has expired and there are 'no allowed claims. 

7.0 The reason(s) below:· 

~t'I11CY(~ 
'IfoSEPHK~ McKANE 

SUPERVISORY PATENT ExAMINER 
TECHNOLOGY CENTER 1600 

PeliHons to revive under 37 CFR 1."",a, or (b), or requests to withdraw the holding of abandonment under 37 CFR 1.181, should be promptly filed to 

PTO·1432 (Rev. 04-01) Notice of Abandonment Part of Paper No. 27 
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out 00..; 

PTOISBI68 

REQUEST FORACCESS TO AN ABANDONED APPLICATION UNDER 37 CFR 1.14 

sring Completed form to: 
File Infonnatlon Unit, Room 2E04 
2900 Crystal Drive 
Arli~gton, VA 22202-3514 

Telephone; (703) 308-2733 

I hereby request acceaa under 37 CFR 1.14(a)(1)(lv) to the application me record of the above-Identlfled ABANDONED 
application, which Is not within the file Jacket of a pending Continued P,oeecution Application (CPA) (37 CFR 1.53(d» 
and'whlch Is IdenUned In, o,to which a benent Is claimed, In the following document (as shown In the attachment): 

United States Patent Appl,ication Publication No. ______ " page, ____ line __ _ 

United States Patent Number 5-01 I "'{3 0 ,cotumn ____ , line, _____ or 

WIPO Pub, No. _______ , page ____ , line ~_~ 

Related Information About Access to Applications Maintained in the Image File 
Wrapper System (IFW) and Access to Pending Applications In General 

A member of the public, acting with,out a power to Inspect, ,canno,t order applications maintained in the IFW system 
through the FlU. If the member of the public Is entitled to a copy of the application file, then the file is made 
available through the Public Patent Application Infonnation Retrieval system (Public PAIR) on the USPTO Internet 
web s~e (www.uspto.gov). Tennlnals that allow access to Public PAIR are available in the ,Public Search Room. 
The memoer of the public may also be entitled to obtain a copy of all or part of the application file upon payment of 
the eppropliate fee. Such copies must be purchased through the OffIce of. Public Records upon payment of the 
appropliate fee (37 CFR 1.19(b)). 
For published applications that are still pendjno, a member of the public may obtain a copy of; 

the file contents; the pending 'application as originally filed; or any document in the file of the pending 
application. 

For unpublished applications that are sllll pending; , 

" USPTO 

(1) If the benefit oflhe pendjno application Is claimed under 35 U.S.C. 119(e), 120, 121, or 365 in another 
application that has; (a) Issued as a U.S. patent, or (b) published as a statutory invention registration, a U.S. 
patent application publication, or an Intematlonal patent application publica,tion In accordance with PCT 
Article 21 (2), a member of the public may obtain a copy of. the file contents; the pending application as 
originally filed; or any document In the file of the pending application. 

(2) If the application Is Incoroorated by reference or otherwise Identified in a U,S. patent, a statutory invention 
registration, a U.S. patent application publication, or an International patent application publicetion in 
accordance with PCT Article 21 (2), a member of the public may obtain a copy of the pending application as 
oliginally filed. 

Number, if 

Telephone Number 

. . I 
complete, eppllcatlon form 10 the TIme will vary depending upon the 
commenta on the amount you 
U,S, Patent and Trademark Office, U,S. 
FORMS TO THIS ADDRESS. BRING 

this form and/or suggesUona for reducing this burdan, should be 88m to tho Chief 
of Commerce, P,O, Box 1450, Alexandria, VA 22313--1450,00 NOT SEND FEES OR 

File Inlonnatlon Unit, Room 2E04, 2900 Crya tal Drive, Arlington, Virginia. 

If you need assistance in complering the form, call J -800-PTO-9 J 9 9 and select option Z, 

eu,l' 
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" 

PTOISBI68 (08-09) 
Approveit for use through 07131/2009. OMS 0651.0031 

U.S. PBlent and Trademark Office; U.S. OEPARTMENT OF COMMERCE· 
Under ltie Pal)erwork Reduction Act of 1995 no persons era reaulred to re8Dond to a collection of Information unless It displays 8 valid OMS control number, 

REQUEST FOR'ACCESS TO AN ABANDONED APPLICATION UNDER 37 CFR 1.14 

Bring completed form to: 
Fj)e Information Unit, Room .2E04 
2900 Crystal Drtve 
Arlington, VA 22202-3514 

In re Application of 

Application Number 

o 7 /~,?,3, 15"2.. \ 

Filed 

03 -1'1-89 
Telephone: (703) 308-2733 , ,y A .... 

Paper Nn. ... Xg,F'-Lt; rr,/.!,tf;COl-
. .: ~ / 

I hereby request access under 37 CFR 1.14(a)(I)(lv) to the application file record of the above-Identified ABAND'ONED 
application, which Is not within ths file JackJlt of a pending Continued' Prosecution Application (CPA) (37 CFR 1.63(d)) 
and whicH Is Identified In, or to which a benefit Is claimed, In the following document (ae shown In the attachment): 

!Jnited States Patent Application Publication No.S, 011,9 3 0 ,page, ____ line ___ , 

Unijed States Patent Number _______ , column ____ " line, _____ or 

WIPO Pub. No .. _~ ___ ~_,. page ··,line ___ . 

Related Infonnatlon About Access to Applications Maintained In the Image File 
Wrapper System (IFW) and Access to Pending Applications In General 

A member of the public, acting without a power to'lnspect, cannot order applications maintained In the IFW system 
through the FlU. If the member of the public Is entitled to a copy of the application file, then the file Is made 
avalla.ble through the Public Patent Application Information Retrieval system (Public PAIR) on the USPTO Intamet 
web site (www.uspto.gov).Termlnalsthat.allow access to Public PAIR are available in the Public Search Room. 
The member of the public may also be entitled to obtain a copy of all or part of the application file upon payment of 
the appropriate fee. Such copies must be purchased through the OffIce of Public Records upon payment of the 
appropriate fee (37 CFR 1.19(b)). 
For published applications that are still pending. a membar of the public may obtain a copy of: 

t~e file contents; the pending application es originally filed; or any document in the file 01 the pending 
J application. 

For unpublished applications that are still pending: . 
(1) If the benefit gfthe pending application is claimed under 35 U.S.C. 119(e), 120, 121, or 365 in another 

application that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration, a U.S . 
• patent application publication, or an Intematlonal patent application publication In accordance with PCT 
Article 21 (2), a member of the public may obtain a copy ot. the file contents; the pending application as 
originally filed; or any document in the file of the pending applicetion. 

(2) If.the application is incorporated by reference or otherwise identified in a U.S. patent, a statutory invention 
registration, a U.S. patent application publication, or an intemational patent application publication in 
accordance with PCT Article 21 (2), a member of the public may obtain a copy of the pending application as 
~riginallY filed. 

Mu, 
Signature Date 

MCAt~o.n 
Typed or printed name 

Registration Number, if applicabla 

C10~) <-(86 -II so 
.1<.', , '~~ I "'" 

" ...... /., .. ,." .. ",..,.. 
Telephona Number .... ,.,','", 

ThiS collection of information Is required by 37 CFR 1,11 and 1.1-4. The Information Is required 10 obtain or retain a benefit by the publJcwhlch Is to rde (and by the 
USPTO to process) an application. Confident/a1lty Is gOyemB~ by as U.S.C. 122 and 37 CFR 1.11 and 1.14. This colledlon Is estimated to lake 12 minules to • 
complete, indudfng gathering, preparing. and submitting Ihe completed application fonn to the USPTQ. TIme Mit vary depending upon the Individual esse. Any 
comments on the amount or time you require to complete Ih1sfonn and/or auggestfona for redudng this burden, should be 88n1101OO Chief Information Officer, 
U.S, Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, AlsJCsndria. VA 22313-1450.00 NOT SEND FEES OR COMPLETED 
FORMS TO T><IS ADDRESS. BRING TO: FllelnlonnaUon Unit Room 2E04, 2900 Crystal Drive, Arlington. Virginia. 

!fyou need assistance in completing rhe form, call /-800-PTO-9/99 and select option 2. 
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' . 

" 
PTOISB188 (06-09) 

Awoved for IJS8 through 07/3112009, OMB 0651.(1031 
U.S. Patemend Trademart( OfIice:.U.S. DEPARTMENT OF COMMERCE 

Under the Panerwor1( Redudlon Ad of 1995, no Deraons are rea.u/red to resoond to a ccIIectIon of Information unIoaa H dbmlsVfI a valid OMS control ntmlber. 

REQUE,ST FOR ACCESS TO AN ABANDONED APPLICATION UNDER 37 CFR 1.14 

Bring completed form to: 
File Information Unit, Room 2E04 
2900 CryStal Drive 
Arlington; VA 22202-3514 

In re Application of 

Telephone: (703) 308-2733 
Paper No. #.A..D 

( . 

I hereby requestsccess unde.r 37 CFR 1.14(a)(1)(1v) to the application file record ofllie above-Identified ABANDONED 
application, which. Is not within the lIIe Jacket of a pending Continued Prosecution Application (CPA) (37 CFR 1.63(d» 
and which Is Identified In, or to which a benellt Is claimed, In the following document (as shown In the attachment): 

United States Patenl Application Publication No. _____ ~, page. ____ line ___ • 

~~Ited States Patent NU~ber &1's-<Z ~Iumn _. ___ , line, ____ or 

WIPO Pub. No, _______ , page ,Jlne. __ ~ 

Related Infonnatlon About Access to Applications Maintained In the Image File 
. Wrapper System (IFW) and Access to Pending Applications In General 
A member of the public, acting without a power to Inspect, cannot order applications maintained in the I FW system 
through the FlU. If the member of the public Is entitled to a copy of the application file. then the file is made 
available through the Public Patent Application Information Retrieval system (Public PAIR) on the USPTO Internet 
web s~e (WNW.uspto.gov). Terminals that allow access to Public PAIR are available In the Public Search Room .. 
The member of the public may also be entitled to obtain a copy of all or part of the application file upon payment of 
the appropriate fee . .such copies must be purcha~ thrcugh the Offlce of Public Records upon payment of the 
appropriate fee (37 CFR 1.19(b)), 
For published apPlications that are stll! pending, a member of the public mey obtain a copy ot. 

the file conlents; the pending application as orlglnelly filed; or any do,,!,ment In the file of the pending 
application. 

For unpublished applications that are still oendlng: , 
. (1) If the benefit of the pending applicsllon Is claimed undar 35 IJ.S.C. 119(e), 120, 121, or 365 In another 

application that has: (a) Issued as a IJ.S. patent, or (b) published as a statutory Invention registration, a U.S. 
palant applicati6n publication, or an Intemational patent application p'ublication In accordance with PCT 
Miele 21 (2), • member of the public may obtain a copy ot. the me contents; the pending epplication as 
"Originally filed; or any document In the file of the pending application. . 

(2) If the eppllcation Is Incorporated by reference or otherwise identified In a U.S. patent, a staMory invention 
registration, aU,S. patant application publication, or an International patent application publication in . 
accordance with PCT Article 21 (2), a member of Ihe public may obtain a copy of the pending applicalion as 

_originally filed . 

. , 

Typed or printed name 

Registration Number, ff applicable 

Telephone Number 

This COllodion Qf Jnformatlon Is requIred by '$l CFR 1.11 and 1.1<4. The information is reqUIred to obtain Of retain a benefit by the public: wtllen is tc! file (snd by the 
USPTO to process) an application. ConfkkmllelltyIs govemed by 35 U.S.C. 122 and 31 CFR 1.11 and 1,14. This collection Is estimated 10 take 12 mlnuta&to . 
tClmplete, lndudlng gathertng, ~, and submitting the tClmpleted appIlcalJon Jon'n to the USPTO. TIme .. vary Oependlng upon 1he Incfiv\duaS case./vry 
comments on the amount of timo you require to complete Una lonn anc:llor auggastJona for redudng this burden. should be Bent to the Chief Information Officer, 
U.S. Pment and Tradem9rk Office, U.S, Department of Commerce, P,O. Box 1450, Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO nilS ADDRESS. BRING TO: Fllelnfonnatlon Unit, Room 2E04, 2900 Cryetal Drive. Arlington, Virginia. 

If YOII need assistance In completing the form, call1-800-PTO-9 J 99 and select option 2. 
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U.S, PBlenl end 
I 

PTO/S8ISB (OS-DB) 
through 07131/2009. OMS 0651-0031 

. DEPARTMENT OF COMMERCE 

REQUEST FOR'ACCESS TO AN ABANDONED APPLICATION UNDER 37 CFR 1.14 

Bring completed form to: 
File Information Unit. Room 2E04 
2900 Crystal Drive 
Arlington. VA 22202-3514 

Telephone: (703) 308-2733 
.' 

I hereby request access under 37 CFR·1.14(a)(1)(lv) to the application file record 01 the above-Identlfled ABANDONED 
application, which Is not within the file Jacket of a pending Continued Prosecullon Application (CPA) (37 CFR 1.63(d)) 
and which. Is Identified In, or to which a benefit Is claimed, In the following document (as shown In the attachment): 

United States Patent Application Publicatio'n No. ,,-_____ ,. page, ____ line __ _ 

United States Patent Number 5~ 72/:7 D. column ___ .line, ____ or 

WIPO PUb. No .. _______ ,. page ___ ~.lIn~ __ ~ 

Related Infcmnation About Access to Applications Maintained In the Image File 
Wrapper System (IFW) and Access to Pending Applications In General 

A member of the public. acting without a power to Inspect. cannot order applications maintained In the IFW system 
through the FI.U. If the member of the public Is entitled to a copy of the application file. then the file is made 
available through the Public PatentAP.plication Information Retrieval system (Public PAIR) on the USPTO internet 
web site (www.uspto.gov). Terminals that allow access.to Public PAIR are available in the Public Search Room. 
The member of the public may also be entitled to obtain a copy of all or part of the application file upon payment of 
the appropriate fee. Suc;h copies must be purchased thro'ugh the Office of Public Records' upon payment of the 
appropriate fee (37 CFR 1.19(b)). 
For published applications that are still pendina. e member of the public may obtain a copy ot. 

tne file contents; the pending application as originally filed; or any document in the file of the pending 
application. 

For unpublished applications that are still pendino: 
(1) If the benefit of the pending application is claimed under 35 U.S.C. 119(e). 120. 121. or 365 in another 

_.application that has: (a) 'issued as a U.S. patent, or (b) published as e statutory invention registration. a U.S. 
patent application publication, or an intemational patent application publication in accordance with PCT . 
Article 21 (2), a member of the public may obtain a copy of: the file contents; the pending application as 
Originally filed; or any document In the file of the pending application. 

(2) If the application is Incomorated by reference or otherwise identified in a U.S. patent, a statutory invention 
registration. a U.S. patent application publication, or an Intemational patent application publication in 
~ccordance with PCT Article 21(2). a member of the public may obtain a copy of the pending application as 
'originally filed. 

-, 

USPTO 
complete. I I 
comments on the 

Date 

Typed or printed name 

Registration Number. if applicable 
by: OCT~JJ.t?U!l9 d 

mitlals) 

7-tfitl/5 () Unit: 

Telephone Number 

I 

122 and 1.11 end 1.14. I "'~;;~d~~~~:"; 
applIcation form to the USPTO. Time will vary ,~I 

suggestIons for reducing thIs burden, snould be sent the Chief Intonnation Officer, 
U.S. Patenl and Trademark. 
FORMS TO T~,~S ADDRESS'. ~".:;;: 

, Box 1450, AlelCSndna, VA 22313·1450.00 NOT SEND FEES OR COMPLETED 
Room 2E04, 2900 Crystal Drive, Arlington, VIrginia. 

. . 
If you need as#Slance In compleling rhe/orm. call1-800-PTO-9199 and selecl option 2. 
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PTO/SB/6B (06-09) 
Approved for use through 07/31/2009. OMB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Pa erwork Reduction Act of 1995, no ersons are re uired to res ond to a collection of information unless it dis la s a valid OMB control number. 

REQUEST FOR ACCESS TO AN ABANDONED APPLICATION UNDER 37 CFR 1.14 

Bring completed form to: 
File Information Unit, Room 2E04 
2900 Crystal Drive 
Arlington, VA 22202-3514 

Telephone: (703) 308-2733 
. '~. 

In re Application of 

752 

I hereby request access under 37 CFR 1.14(a)(1)(iv) to the application file record of the above-identified ABANDONED 
application, which is not within the file jacket of a pending Continued Prosecution Application (CPA) (37 CFR 1.53(d)) 
and which is identified in, or to which a benefit is claimed, in the following document (as shown in the attachment): 

'I. 

United States Patent Application Publication No. _____ ---'-" page, ____ line ____ , 

United States Patent Number 501/ 7"36 ,column fate ,line, ____ or 

WIPO Pub. No. ____ ---'----'-_, page ____ , line __ _ 

Related InformatIon About Access to Applications Maintained in the Image File 
Wrapper System (IFW) and Access to Pending Applications in General 

A member of the public, acting without a power to inspect, cannot order applications maintained in the IFW system 
through the FlU. If the member of the public is entitled to a copy ofthe application file, then the file is made 
available through the Public Patent Application Information Retrieval system (Public PAIR) on the USPTO internet 
web site (www.uspto.gov)., Terminals that allow access to Public PAIR are available in the Public Search Room. 
The member of the public may also be entitled to obtain a copy of all or part of the application file upon payment of 
the appropriate fee. Such copies must be purchased through the Office of Public Records upon payment of the 
appropriate fee (37 CFR'1.19(b)). 
For published applications that are still pending, a member of the public may obtain a copy of: 

the file contents; the pending application as originally filed; or any document in the file of the pending 
application. 

For unpublished applications that are still pending: 
(1) If the benefit of the pending application is claimed under 35 U.S.C. 119(e), 120, 121, or 365 in another 

.,application that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration, a U.S. 
patent application publication, or an international patent application publication in accordance with PCT 
Article 21"(2), a member of the public may obtain a copy of: the file contents; the pending application as 
originally filed; or any document in the file of the pending application. ' 

(2) If the applicatio~ is incorporated by reference or otherwise identified in a U.S. patent, a statutory invention 
registration, a U.S~ patent application publication, or an intemational patent application publication in 
i:jccordance with PCT Article 21 (2), a member of the public may obtain a copy of the pending application as 
'originally filed. 

Typed or printed name 

I 
'UJ 

Registration Number, if applicable . ',J 

Telephone Number 

CJ 
Z (initials) 

Unit: __ -I-E:.--__ ~:L-_,=G/L__;' 

This collection of information is required by 37 CFR 1.11 and 1.14. The information is required to obtain or retain. a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form andlor suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. BRING TO: File Infonnatlon Unit, Room 2E04, 2900 Crystal Drive, Arlington, Virginia. 

lfyouneed assistance in completing the/arm, call1-800-PTO-9199 and se~ct option 2. 

't-," 
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PTO/SB/68 (06-09) 
Approved for use through 07/31/2009. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to resoond to a collection of information unless it disolavs a valid OMB control number. 

REQUEST FOR 'ACCESS TO AN ABANDONED APPLICATION UNDER 37 CFR 1.14 

.. In re Application of 
Bring completed form to: 1=='-1) " ~C-\. ~ ~ File Information Unit, Room 2E04 
2900 Crystal Drive 

APt;¥? ~33r r-S~ I Filed 
Arlington, VA 22202-3514 I't V\. '? . \ ~ I ~, 
Telephone: {703) 308-2733 paperNo.~95 
I hereby request access under 37 CFR 1.14(a)(1 )(iv) to the application file record of the above-identified ABANDONED 
application, which is not within the file jacket of a pending Continued Prosecution Application (CPA) (37 CFR 1.S3(d)) 
and which. is identified in, or to which a benefit is claimed, in the following document (as shown in the attachment): 

REC United States Patent Application Publication No. , page, line , 

Sl6iL\~d United States Patent Number , column , line, or 
NOV 

WIPO Pub. No. , page , line 

... :-,; .• --:"-"!~. 

ef 
)3 200Q 

Related Information About Access to Applications Maintained in the Image File .. t'H~mfC 
---=.- rmati 

Wrapper System (IFW) and Access to Pending Applications in General "-OF-. 

A member of the public, acting without a power to inspect, cannot order applications maintained in the IFW system 
through the FlU. If the member of the public is entitled to a copy of the application file, then the file is made 
available through the Public Patent Application Information Retrieval system (Public PAIR) on the USPTO internet 

. web site (www.uspto.gov). Terminals that allow access to PlJblic PAIR are available in the Public Search Room. 
The member of the public may also be entitled to obtain a copy of all or part of the application file upon payment of 
the appropriate fee. Such copies must be purchased through the Office of Public Records' upon payment of the 
appropriate fee (37 CFR 1.19(b)). 
For published applications that are still pending, a member of the public may obtain a copy of: 

the file contents; the pending application as originally filed; or any document in the file of the pending ~ 

application. 
For unpublished applications that are still. gending: 

(1 ) If the benefit of the pending agglication is claimed under 35 U.S.C. 119(e), 120, 121, or 365 in another 
.application that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration, a U.S. 
patent application publication, or an international patent application publication in accordance with PCT 
Article 21 (2), a member ofthe public may obtain a copy of: the file contents; the pending application as 
originally filed; or any document in the file of the pending application. 

(2) If the application is inco!)?orated by reference or otherwise identified in a U.S. patent, a statutory invention 
registration, a U.S. patent application publication, or an intemational patent application publication in 
accordance with PCT Article 21 (2), a member of the public may obtain a copy of the pending application as 
'originally filed. 

~~ ~ d..rHive., II-?' -9-
Signature Date 

t: -e (~f{\ ~dr; ;Zu--l2-l FOR PTO USE ONLY 
Typed or printed name ~ ........... ---.......- -..--••. '"h!,~D;;I_~a",,;,\ 

'1: RECEIVED H Approved 
.-

Registration Number, if applicable (initials) 

fta> ) ff (2, -71Tr- Unit: NO~~ 
.~ / 

,_ Telephone Number 
_ FiI~ Information Unit 

This collection of information is required by 37 CFR 1.11 and 1.14. The information is required to obtain or retain a benefit by the public whichTs to'me\anacy-m 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you (equire to complete this form and/or suggestions for reducing this burden, shOUld be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO TH!S ADDRESS. BRING TO: File Infonnation Unit, Ro?m 2E04, 2900 Crystal Drive, Arlington. Virginia. 

, 
Jfyou need assistance in completing the/arm, call1-800-PTO-9199 and select option 2. 
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PTOISBI68 (02-10) 
Approved for use through 0713112012. OM'B 0651-0031 

U.S. Patent and Trademark Office: U.S. ElEPARTMENT OF COMMERCE 
Under the Pa erwork Reduction Act of 1995, no ersons are ra ulred to res ond to a collection of information unless it dis lays a valid OMB control number. 

REQUEST FOR ACCESS TO AN ABANDONED APPLICATION UNDER 37 CFR 1.14 

Bring completed form to: 
File Information Unit, Suite 3A20 
2800 South Randolph Street 
Arlington, VA 22206 

Telephone: (703) 756-1800 

In re Application of 

PaperNo. ________ ~----__ 

I hereby request access under 37 CFR 1.14(a)(1)(iv) to the application file record of the above-identified ABANDONED' 
application, which is not within the file jacket of a pending Continued Prosecution Application (CPA) (3.7 CFR 1.53(d)) and 
which is Identified in, or to which a benefit is claimed, in the following document (as shown in the atta'Mi"ieilt): . 

United States Patent Application Publication No. _____________________ , page, .; line 
---------' 

United States Patent Number __ c;.=..-{ C>_L;_Q;_r6_. ~=----__ , column ___________ , line, 

WIPO Pub. No. ____________________ , page _________ , line 

!Vif!'!' ~) .. ' ,"',.' \ 
., 'J~: 1:i.J:U 

.Related Information About Access to Applications Maintained in the Image File 
Wrapper System (IFW) and Access to Pending Applications in General 

A member of the public, acting without a power to inspect, cannot order applications maintained in the IFW system through 
the FlU. If the member of the public is entitled to a Copy of the application file, then the file is made available through the 
Public Patent Application Information Retrieval system (Public PAIR) on the USPTO internet web site (www.uspto.gov). 
Terminals that allow access to Public PAIR are available in the Public Search Room. The member of the public may also 
be entitled to obtain a copy of all or part of the application file upon payment of the appropriate fee. Such copies must be 
purchased through the Office of Public Records upon payment of the appropriate fee (37 CFR 1.19(b)). 

For published applications that are still pending, a member of the public may obtain a copy of: 
the file contents; the pending application as originally filed; .or any 'document in the file of the pending application. 

For unpublished applications that are still pending: ~ .. 
(1) If the benefit of the pending application is claimed under 35 U.S.C. 11 9(e), 120, 121, or 365 in another application 

that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration, a U.S. patent 
application publication, or an international patent application publication in accordance with PCT Article 21 (2), a 
member of the public may obtain a copy of: the file contents; the pending application as originally filed; or any 
document in the file of the pending application. 

(2) If the application is incorporated by reference or otherwise identified in a U.S. pat!3nt, a statutory invention 
registration, a U.S. patent application publication, or an international patent application publication in accordance 
with PCT Article 21 (2), a member of the public may obtain a copy of the pending application as originally filed. 

\U.po 
Signature 

--rlAo M C\.'S> l0\. Co 
Typed of printed name 

Approved by: 

Registration Number, if applicable 
Unit 

Telephone Number 

This collection of information is required by 37CFR 1.11 and 1.14. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete. including 
gathering. preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time 
you require to complete this form andlor suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce. P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. BRING TO: File 
Information Unit, Suite 3A20, 2800 South Randolph Street, Arlington, Virginia. 

If you need assistance in completing the form, caI/1-800-PTO-9199 and select option 2. 
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; ,. , PTOlSSI68 (04-0i) 
Approved'fortJSe through 9130/2007. OMS 0651-00:31 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the POl erwork Redudion Ad of 1995. no ersons are re uired to res ond to a eolledion of information unless it dis la s a \lalid OMS control humber. 

REQUEST·FOR ACCESS TO AN ABANDONED APPLICATION'UNDER 37 CFR 1.14 

Bring completed 'ann to: 
File Information Unit, Room 2E04 '; 
2900 Crystal Drive 
Arlington, VA 22202-3514 

Telephone: (703) 308-2733 

In re Application of 

I hereby request access under 37 CFR 1.14(a)(1 )(iv) to the application file record of the above-identified ABANDONED 
application, which is not within the file jacket of a pending Continued Prosecution Application (CPA) (37 CFR 1.S3(d)) 
and which is identified in, or to which a benefit is claimed, in the following document (as shown in the attachment): 

United States Patent Application Publication No. . page, _-,-__ line ___ -' 

United States Patent Number 50/1 9.30 . column EtiL e . line, ____ or 

WIPO PUb. No._·_------', page ___ -', line ___ . 

Related Information About Access to Applications Maintained in the Image File 
Wrapper System (IFW) and Access to Pending Applications in General 

A member of the public, acting without a power to inspect, cannot order appncations maintained in the IFW system 
through the FlU. If the member of the public is entitled to a copy of the application file, then the file ismade 
available through the Public Patent Application Information Retrieval system (Public PAIR) on the USPTO internet 
web site (www.uspto.gov). Terminals that allow access to Public PAIR are available in the Public Search Room. 
The member of the public may also be entitled to obtain a copy of all or part of the applicatiori file upon payment 'of 
the appropriate fee. Such copies must be purchased through the Office of Public Records upon payment of the 
appropriate fee (37 CFR 1.19(b )). f:;: 
For published aoplications that arf..411 pending, a member of the pubfic may obtain a copy ot 

the file contents; the pending appfication as originally filed; or any document in the file of the pending 
appHcation. ( / 

For unpublished applications that are still pending: I.L/ 
(1) If the benefit of the pending aoplication is claimed under 35 U.S.C. 119(e), 120, 121, or 365 in another 

application that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration, a U.S. 
patent application pubfication, or an intemational patent application publication in accordance with PCT 
Micle 21 (2), a member of the public may obtain a copy at the file contents; the pending application as 
originally filed; or any document in the file of the pending application. I 

(2) If the. appfication is incorporated by reference or otherwise identified in a U.S. patent, a statutory invention 
registration, a U.S. patent application pubncation, or an iritemational patent application publication in 
accordance with PCT Article 21 (2), a member of the public may obtain a copy of the pending application as 
originally filed. (x 

Signahr 

M'dzae-/ 7J. 6 "!1/t;n 
C 

:; Ll' => 
= 

~> = t;'-.J 

j- <:.c dJJ = iO i r u 
UJ w 

I a 

Typed or printed name 

Registration Number, if applicable 

'Le" I . 

l '1ft.--

This colledion of information is required by 37 CFR 1.11 and 1.14. The information is required to obtain or retain a benefrt by the public which is to file (and by the 
USPTO to process) an approcation. Confidentiality is govemed by 3S U.S.C. 122 and 37 CFR 1.11 and 1.14. This colledion is estimated to take 12 minutes to 
complete. induding gathering. preparing. and submit1ing the eompleted application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of lime you require to complete this form andlor suggestions for reducing this burden. should be sent to the Chier Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce. P.O. Box 1450. Alexandria, VA 22:31:3·1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. BRING TO: File Information Unit, Room 2E04, 2900 Crystal Drive, Arling,ton,-Virginia. 

Ijyou need assistance in completing thejarm, call 1-800-PTO-9J99 and select option 2. 
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PTO/SB/58 (02-10) 
Approved for use through 07/31/2012. OMB 0551-0031 

U.S .. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
n er e aperwork e ucllon Act of 1995. no persons are required to respond to a collection of information unless it displays a valid OMB control number. U d th P Rd' 

REQUEST FOR ACCESS TO AN ABANDONED APPLICATION UNDER 37CFR 1.14 

Bring completed form to: 
In re Application of 

File Information Unit, Suite 3A20 
2800 South Randolph Street 
Arlington, VA 22206 6Pl

c7i3m3r

, / r-J---
Filed /) L \ I ( ~~ Telephone: (703) 756-1800 

( , 
*36 Paper No. 

I hereby request access under 37 CFR 1.14(a)(1 )(iv) to the application file record of the above-identified ABANDONED 
application, which is not within the file jacket of a pending Continued Prosecution Application (CPA) (37 CFR 1.S3(d) and 
which is identified in, or to which a benefit is claimed, in the following document (as shown in the attachment): 

United States Patent Application Publication No. , page, line , 

United States Patent Number S-<tJd.-!·30 , column , line, 
:,'.t:'./~~:~;:.>· 

WIPO Pub~ No. , page ,line 

Related Information About Access to Applications Maintained in the Image File 
Wrapper System (IFW) and Access to Pending Applications in General 

A member of the public, acting without a power to inspect, cannot order applications maintained in the IFW system through 
the FlU. If the member of the public is entitled to a copy of the application file, then the file is made available through the 
Public Patent Application Information Retrieval system (Public PAIR) on the USPTO internet web site (www.uspto.gov). 
Terminals that allow access to Public PAIR are available in the Public Search Room. The member of the public may also 
be entitled to obtain a copy of all or part of the application file upon payment of the appropriate fee. Such copies must be 
purchased through the Office of Public Records upon payment of the appropriate fee (37 CFR 1.19(b)). 

For published applications that are still pending, a member of the public may obtain a copy of: 
the file contents; the pending application as originally filed; or any document in the file of the pending application. 

For un!:!ublished applications that are still pending: 
(1 ) If the benefit of the pending application is claimed under 35 U.S. C. 119( e), 120, 121, or 365 in another application 

that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration, a U.S. patent 
application publication; or an international patent application publication in accordance with PCT Article 21 (2), a 
member of the public may obtain a copy of: the file contents; the pending application as originally filed; or any 
document in the file of the pending application. 

(2) If the application is incorporated by reference or otherwise identified in a U.S. patent, a statutory invention 
registration, a U.S. patent application publication, or an international patent application publication in accordance 
with PCT Article 21 (2), a member of the public may obtain a copy of the pending application as originally filed. 

I ....-.. 

A~pj ~~f :J-/3 I (( 1: y ~ ~ b Slgn'ature ~~ ~ l bate 

'~Fr!@:1'trg¥i°' / lA -e ---res. "3- LY 
J)! '" t .. / Typed of printed name 

A proved by: 

FEB 0 3 liB~lals) 

Pvt Registration Number, if applicable 

~.fY3- 4;-rt;- ((~U Ur t: 

FilelnfOrrr~~.~,.~~}!~.i Telephone Number 

ThiS colleclion of information IS reqUired by 37 CFR 1.11 and 1.14. The information IS reqUired to obtain or retain a benefit by the public which IS to file (and by the USPTO to 
process) an application. Confidentiality is govemed by 35 U .S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time 
you require to complete this form andlor suggestions for reducing this burden. should be sent to the Chief Information Officer. U.S. Patent and Trademark Office. U.S. 
Department of Commerce. P.O. Box 1450. Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. BRING TO: File 
Information Unit, Suite 3A20, 2800 South Randolph Street, Arlington, Virginia. 

If you need assistance in completing the form, call 1-BOO-PTO-9199 and select option 2. 
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PTO/S8/s8 (02-10) 
Approved for use through 07/31/2012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Pa erwork Reduction Act of 1995, no ersons are re uired to res ond to a collection of infonnation unless it dis lays a valid OMB control number. 

REQUEST FOR ACCESS TO AN ABANDONED APPLICATION UNDER 37 CFR 1.14 

Bring completed form 10: , 
In re Application of 

File Information Unit, Suite 3A20 . 
2800 South Randolph Street 8 
Arlington, VA 22206 NOV 1- 7011 
Telephone: (703) 756-1800 

Paper No. 11:.3 7 
I hereby request access under 37 CFR 1.14(a)(1)(iv) to the application file record of the above-identified ABANDONED 
application, which is not within the file jacket of a pending Continued Prosecution Application (CPA) (37 CFR 1.S3(d)) and 
which is identified in, or to Which a benefit is claimed, in the following document (as shown in the attachment): 

United States Patent Application Publication No. _______ ---' page, ____ line ____ _ 

United States Patent Number __ JL~=O...Ll (~9,-1-,,---D __ , column ______ , line, 

WIPO Pub.No. ____________ , page _____ , line 

Related Information About Access to Applications Maintained in th€ Image File 
Wrapper System (IFW) and Access to Pending Applications in General 

A member of the public, acting without a power to inspect, cannot order applications maintained in the IFW system through 
the FI U, If the member of the public is entitled to a copy 0f the application file, then the file is made available through the 
Public Patent Application Information Retrieval system (Public PAIR) on the USPTO internet web site (www.uspto.gov). 
Terminals that allow access to Public PAIR are available in the Public Search Room. The member of the public may also 
be entitled to obtain a copy of all or part of the application file upon payment of the appropriate fee. Such copies must be 
purchased through the Office of PubliC Records upon payment of the appropriate fee (37 CFR 1.19(b)). 

For published applications that are still pending, a member of the public may obtain a copy of: 
the file contents; the pending application as originally filed; or any document in the file of the pending application. 

For unpublished applications that are still pending: . 
(1) If the benefit of the pending application is daimed under 35 U.S.C. 119(e), 120, 121. or 365 in another applicatiOn 

that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration, a U.S, patent 
application publication, or an international patent application publication in accordance with PCT Article 21 (2), a 
member of the public may obtain a copy of: the file contents; the pending application as originally filed; or any 
document in the file of the pending application. 

(2) If the application is incorporated by reference or otherwise identified in a U.S. patent, a statutory invention 
registration, a U.S. patent application publication, or an international patent application publication in accordance 
with PCT Article 21 (2). a member of. the public may obtain a copy of tJ:1e pending application as originally filed. 

FOR PTO USE ONLY 

Approved by: 

Unit: 

This collection of information is required by 37 CFR 1.11 and 1.14. The information is required to obtain or retain a benefit by the public which is to me (and by the USPTO 10 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes 10 complete, including 
gathering, preparing, and submitting the completed application fonn to the USPTO. Time will var/ depending upon the individual case. Any comments on the amount of time 
you require to complete this form andlor suggestions for reducing this burden, should be sent to Ihe Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. BRING TO: File 
Information Unit, Suite 3A20, 2800 South Randolph Street, Arlington, Virginia. 

If you need assistance in completing the form, ca//1-800-PTO-9199 and seled option 2. 
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PTO/sa/6S (02-10) 
Approved for use through Oi/31/2012. 0l1li8 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act oi 1995. no ersons ara re uired to respond to a collection oi information unless it dis la s a valid OMS contrci numoer. 

REQUEST FOR ACCESS TO AN ABANDONED APPllCATION UNDER 37 CFR 1.14 

Bring completed form to: 
File Information Unit, Suite 3A20 
2800 South Randolph Street 
Arlington, VA 22206 

Telephone: (703) 756-1800 

In re AppHcation of 

Application Number Filed 

o1/ A1J1) 15;\ 
Paper No. #=g'i? 

I hereby request access under 37 CFR 1.14(a)(1 )(iv) to the application file record ofthe above-identified ABANDONED 
application, which is not within the file jacket of a pending Continued Prosecution Application (CPA) (.37 CFR 1.53(d)) and 
which is identified in, or to which a benefit is claimed, in the following document (as shown in the attachment): 

United States Patent Application Publication No. ___________ ' page, ____ line ____ _ 

United States Patent ~~mber \) ~ V t CO 5 i I Ii D j ,column ______ , line, 

WIPO Pub. No. ________________ , page _____ , line 

Related Information About Access to Applications Maintained in the Image File 
Wrapper System (IFW) and Access to Pending Applications in General 

A member of the public, acting without a power to inspect, cannot order applications maintained in the IFW system through 
the FlU. If the member of the public is entitled to a copy of the application file, then the file is made available through the 
Public Patent Applicetion Information Retrieval system (Public PAl R) on the USPTO internet web site (www.uspto.gov). 
Terminals that allow access to Public PAIR are available in the Public Search Room. The member of the publicrriay also 
be. entitled to obtain a copy of all or part of the application file upon payment of the appropriate fee. Such copies must be 
purchased through the Office of Public Records upon payment of the appropriate fee (37 CFR 1.19(b)). 

For published apolications that are still pending, a member of the public may obtain a copy of: 
the file contents; the pending application as originally flied; or any document in the file of the pending application. 

For unpublished applications that are still pending: 
(1) If the benefit of the pending aoplication is claimed under 35 U.S.C. 119(e), 120, 121, or 365 in another application 

that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration, a U.S. patent 
application publication, or an international patent application publication in accordance with PCT Article 21 (2), a 
member of the public may obtain a copy of: the file contents; the pending application as originally filed; or any 
document in the file of the pending application. 

(2) If the application is incorporated by reference or otherwise identified in a U.S. patent, a statutory invention 
registration, a U.S. patent application publication, or an international patent application publication in accordance 
with PCT Article 21 (2), a member of the public may obtain a copy of the pending application as originally filed. 

Date 

Registration Number, if applicable 

APpcld fl """""F-'-,*".".,-,-:1r--F-!-­

Unit 

Telephone Number 

This collection of information is required by 37 CFR 1.11 and 1.14. The information is required to obtain or retain a~ oythe public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting ttie completed application form to the USPTO. Ti'me will \far, depending upon the indi'~dual case. Any comments on the amount of time 
you requir" to complete this form andlor suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office. U.S. 
Department oi Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. 00 ~IOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. 8RING TO: File 
Information Unit, Suite 3A20, 2800 South Randolph Street, Arlington, Virginia. ' 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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PTO/SB/S8 (02-10) 
Approved for use through 07131/2012. OMS 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 .. no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

REQUEST FOR ACCESS TO AN ABANDONED APPLICATION UNDER 37 CFR 1.14 

Bring completed form to: 
In re Application of 

File Information Unit, Suite 3A20 t=v-..~\ 'l.~u-' Co.. 2800 South Randolph Street 
Arlington, VA 22206 Application Number Filed 

f~~~-~·:~~--_. __ 6:} ( L3~ 1- ~l-- A-u-..~. 19 ~~ Telephone: (703) 75 ~'t8ee·'l.. ~( r', 7';'~~---
···-ri. 'i l~"D 

JUl2 6 2012 Paper No. 3~ 
I hereby request~?e¥~ under 37 CFR 1.14(a)( )(iv) to the application file record of the above-identified ABANDONED 
application, which is"r;-orwitmn.:tlliHile~ f a pending Continued Prosecution Application (CPA) (37 CFR 1.53(d)) and 
which is identified in, or to which a ~ laimed, in the following document (as shown in the attachment): 

United States Patent Application Publication No. , page, line , 

United States Patent Number <;CO~ '{l ~~ , column , line, 

WIPO PUb. No. , page , line 

Related Information About Access to Applications Maintained in the Image File 
. . Wrapper System (IFW) and Access to Pending Applications in General 

A member of the public, acting withouta power to inspect, cannot order appli~ations maintained in the IFW system through 
the FlU. If the member of the public is entitled to a. copy of the application file, then the file is made available through the 
Public Patent Application Information Retrieval system (Public.PAIR) on)he USPTO internet web site (www.uspto.gov). 
Terminals that allow access to Public PAIR are available in the Public Searcf1 Room. The member of the public may also 
be entitled to obtain a copy of all or part of the application file upon payment of the appropriate fee. Such copies must be 
purchased through the Office of Public Records upon payment of the appropriate fee (37 CFR 1.19(b)). 

For published applications that are still pending, a member of the public may obtain a copy of: 
the file contents; the pending application as originally filed; orany document in the file of the pending application. 

For unpublished applications that are still pending: 
~ .. 

(1 ) If the benefit of the pending application is claimed under 35 U.S.C. 119(e), 120, 121, or 365 in another application 
that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration, a U.S. patent 
application publication, or an international patent application publication in accordance with PCT Article 21(2), a 
member of the public may obtain a copy of: the file contents; the pending application as originally filed; or any 
document in the file of the pending application. 

(2) If the application is incorporated by reference or otherwise identified in a U.S. patent, a statutory invention 
registration, a U.S. patent application publication, or an international patent application publication in accordance 
with PCT Article 21 (2), a member of the public may obtain a copy of the pending application as originally filed. 

BY~~", W (n)f\~~fV\ 1-. ?(;-rL 

g V'" ~ ~" ~i\a(U{) b It c. ~ Date 

.n_7~~",f3~~~~ ONLY Typed of printed nam~ .... • • i;r" .. . -..-.... 

'Wmver it'-~~:DI 
( 1-0~ , Re~~t1 ~u;5 a7;able Unit: In .. ,. 

l~ ~ . 
--...::'~ 

'. Telepnone Number --";;;;:---=---==-1 

ThiS collection of Information IS required by 37 CFR 1.11 and 1.14. The Information IS required to obtain or retain a benefit by the public which IS to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the indiVidual case. Any comments on the amount of time 
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. BRING TO: File 
Information Unit, Suite 3A20, 2800 South Randolph Street, Arlington, Virginia. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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United States Patent [19] 

Fujikawa et at 

[54] QUINOLINE TYPE MEVALONOLACTONES 

[75] Inventors: Yoshihiro Fujikawa; Mikio Suzuki; 
Hiroshi Iwasaki, all of Funabashi; 
Mitsuaki Sakashita; Masaki Kitahara, 
both of Saitama-ken, all of Japan 

[73] A<;.signee: Nissan Chemical Industries Ltd., 
Tukyu, Japan 

[21] Appl. No.: 978,884 

[22J Filed: Nov. 19, 1992 

[62] 

Related U.S. Application Data 

Division of Ser. No. 883,398, May 15, 1992, which is a 
division of Scr. No. 631,092, Dec. 19, 1990, which is a 
continual ion of Ser. No. 233,752, Aug. 19, 1988. 

[30] Foreign Application Priority Data 

Aug. 20, 1987 (JPJ Japan .................................. 62-207224 
Jan. 26, 1988 [JPJ Japan .................................... 63-15585 
Aug. 3, 1988 (JPJ Japan .................................. 63-193606 

[51] Int. CI.6 
......................... A61K 31/47; C07D 215/12 

[52] U.S. CI .............................................. 514/311; 546/173 

[58] Field of Search ............. " ............... 546/173; 514/311 

11111111111111 III 1111111111 Ilill Illrl 11111 11111 11111 11111111111111111111111 
US005854259A 

[11] Patent Number: 

[45] Date of Patent: 

[56] References Cited 

5,854,259 
Dec. 29, 1998 

U.S. PATENT DOCUMENTS 

5,753,675 5/1998 Wattanasin .............................. 514/311 

Primary Examiner-Laura L. Stockton 
Attorney, Agent, or Firm-Oblon, Spivak, McClelland, 
Maier & Neustadt, P.c. 

[57J ABSTRACT 

Described herein are mt:valonolaclune derivalivt:s having a 
quinoline ring of formula (I) 

RJ (I) 

R' 

R' 

wherein the Rl, R2, R3
, R4

, RS, Y and Z variables are 
described therein. 
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PTO/S5/6B (02-10) 
Approved for use through 07/31/2012. OMB 0651-0031 

U.S. Patent and Trademark Office; U S. DEPARTMENT OF COMMERCE 
Under \he Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displa s a valid OMB control number. 

REQUEST FOR ACCESS TO AN ABANDONED APPLICATION UNDER 37 CFR 1.14 

Bring completed form to: 
File Information Unit, Suite 3A20 
2800 South Randolph Street 
Arlington, VA 22206 'LU \'j . ../ 

...-.It:\\'' U '::l 
Telephone: (703) 106-1800 --_ .... -" 

0"· .-----r.;J , •• --

In re Application of 

Filed 

() 7)2 
PaperNo. ~~~~~ ____ _ 

I hereby request access under 37 CFR 1.14(a)(1 )(iv) to the application file record of the above-identified ABANDO NED 
application, which is not within the file jacket of a pending Continued Prosecution Application (CPA) (37 CFR 1.53( d») and 
which is .identlfied in, or to which a benefit is claimed, in the following docj.lment (as shown in the attachment): 

United States Patent Application PUblication No. ___________ " page, ____ line 

United States Patent Number>; ¥ 7 2/ / j cJ ,column ______ , line, 

WIPO Pub, No. _______________ , page _____ ,line 

Relateq Information About Access to Applications Maintained in the Image File 
Wrapper System (IFW) and Access to Pending Applications in General 

A member of the pUblic, acting without a power to inspect, cannot order applications maintained in'the IFW system through 
the FlU. If the member of the public is entitled to a copy of the application file, then the file is made available through the 
Public Patent Application Information Retrieval system (Public PAIR) on the USPTO internet web site (www.uspto.gov). 
Terminals that allow access to Public PAIR are available in the Public Search Room. The member of the public may also 
be entitled to obtain a copy of ail or part of the application file upon payment of the appropriate fee. Such copies must be 
purchased through the Office of Public Records upon payment of the appropriate fee (37 CFR 1.19(b)). 

For published applications that are still pending, a member of the public may obtain a copy of: 
the file contents; the. pending application as originally filed; or any document in the file of the pending application. 

For unpublished aoplications that are still oendina: 
(1) If the benefit of the pending application is'claimed under 35 U.S.C. 119(e), 120, 121, or 365 in another application 

that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration, a U.S. patent '," 
application publication, or an international patent application publication in accordance with PCT Article 21 (2), a 
member of the public may obtain a copy of: the file contents; the pending application as originally filed; or any 
document in the file of the pending application. . 

(2) If the application is incorporated bv reference or otherwise identified. in a U.S. patent, a statutory invention 
registration, a U.S. patent application publication, or an international patent application publication in accordance 
with PCT Article 21 (2), a member of the public may obtain a copy of the pending application as originally filed. 

I 

~ ~ Typed of printed nark 

Approved 

Registration Number, if applicable 

tL'9-L X 2-0 Unit: 

Telephone Number 

This collection of information is required by 37 CFR 1.11 and 1.14. The information is required to obtain or retain a benefit by the public which is to iiJe (and by the USPTO to 
process) an application. Confidentiality is· govemed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This col/ection is estimateq to take 12 minuies to complete, including 
gathering, preparing, and submitting the completed application form to the IJSPTO. Time will vary depending upon the individual case. Any comments on the amount of time 
you require to compl~te this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S, 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. 00 NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. BRING TO: File 
Information Unit, Suite 3A20, 2800 South Randolph Street, Arlington, Virginia. 

If you need assistance in tompleting the form, call 1-800-PTO-9199 and select option 2. 
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United States Patent [19] 

Fujikawa et al. 

[54] QUINOLINE TYPE MEVALONOACTONES 

[75] Inventors: Yoshihiro Fujikawa; Mikio Suzuki; 
Hiroshi Iwasaki, all of Funabashi; 
Mltsuaki Sakashita; Masaki Kitahara, 
both of Shiraoka-machi, all of Japan 

[73] Assignee: Nissan Chemical Industries Ltd., 
Tokyo,Japan 

[21] App!. No.: 631,092 

[22] Filed: Dec. 19, 1990 

[63] 

[30] 

Related U.S. Application Data 

Continuation of Ser. No. 233,752, Aug. 19,1988. 
liP '< 

Foreign Application Priority Data 

Jan. 26, 1988 PPJ Japan .................................... 63-15585 
Aug. 3, 1988 PPJ Japan .................................. 63-193606 

Aug. 20, 1997 PPJ Japan .................................. 62-207224 

[51] Int. CI.6 
......................... A61K 31/47; C07D 215/12 

[52] U.S. CI .............................................. 514/311; 546/173 

[58] Field of Search .............................. 546/173; 5141311 

1 11111 11111111 III 11111 11111 11111 11111 Iliil 11111 11111 11111 111111111 I 11111111 
US005872130A 

[11] Patent Number: 

[45] Date of Patent: 

[56] References Cited 

5,872,130 
Feb. 16, 1999 

U.S. PATENT DOCUMENTS 

5,753,675 5/1998 Wattanasin .............................. 514/311 

Primary Examiner-Laura L. Stockton 
Attorney, Agent, or Firm-Oblon, Spivak, McClelland, 
Maier & Neustadt, P.C. 

[57] ABSTRACT 

Described herein are mevalonolactone derivatives having a 
quinoline ring of formula (I) 
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; ,. • PTOIS8/S8 (04-Q7) 
Approved'fortlSe !hrough 913012007. OMS 0651-0031 

U.S. Patent and Trademarl<. Office; U.S. DEPARTMENT OF COMMERCE 
Under the POI erwork Redudion Ad of 1995. no ersons are re uirad to res ond to a coJledion of infcrrnation unless ~ discla s a valid OMS control number. 

REQUEST·FOR ACCESS-TO AN ABANDONED APPLJCATION·UNDER 37 CFR 1,14 

In re Application of 
Bring completed form to: 
File Information Unit, Room 2E04 
2900 Crystal Drive IW t;::J Iji;3 'i? '\f~ 
A1iington, VA 22202- ~~c!.E:1~ V!I 

Telephone: (703) 308 3 AUG 13 E13 

Filed ..... 

<6 ~ 19 - 198ft 
PaperNo~.~~~~_ 

I hereby request accea~er~~Jii,4.u(a.*1of(iV) to the application file record of the above-identified· ANDONED 
application, which is not within the tile jacket of a pending Con1inued Prosecution Application (CPA) (37 CFR 1.S:3(d)) 
and which is identified in, orto which a benefit is claimed, in the follOWing document (as shown in the attachment): 

United States Patent Application Publication No. _____ -', page, ____ line _~_....J 

United States Patent Number 5; ~2 ~ J /30 , column &7 <', line, ____ or 

WIPO Pub. No._------', page ___ ...... ' line __ _ 

Related Information About Access to Applications Maintained in the Image File 
Wrapper System (JFW) and Access to' Pending Applications in General 

A member of the public, acting without a power to inspect, cannot order applications maintained in the IFW system 
through the FlU, If the member of the public is entitled to a copy of the application file, then the file is made 
available through the Public Patent Application Infonnation Retrieval system (Public PAIR) on the USPTO intemet 
web site (www.uspto.gov). Terminals that allow access to Public PAIR are available in the PubliG: Search Room. 
The member of the public may also be entitled to obtain a copy of all or part of the application file upon payment ·of 
the appropriate fee. Such copies must be purchased through the Office of Public Records upon payment of the· 
appropriate fee (37 CFR1.19(b )). /-:;: 
For published aoolications that a~1I pending, a member of the pubflc may obtain a copy ot 

the file contents; the pending application as originally filed; or .any document in the file of the pending 
appfication.· ( / 

For unpublished aopfications that are still pending: \.,.G/ 
(1) If the benefit of the pending aoplication is claimed under 35 U.S.C. 119(e), 120, 121, or 365 in another 

application that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration, a U.S. 
patent application publication, or an intemational patent appliCation publication in accordance with peT 
Article 21 (2), a member of the public may obtain ~ copy at thE? file contents; the pending application as 
originally filed; or any document in the file of the pending application. ~ 

(2) If the application is incarcorated by reference or otherwise identitied in a U. S. patent, a statutory invention 
registration, a U.S. patent application pubfication, or an intemational patent application publication in 
accordance with peT Article 21 (2), a member of the public may obtain a co py of the pending application as 
originally filed. r;, 

il\ 

Signature Date 

S"uVk5 FOR PTa USE ONLY. 
Typed or printed name 

Registration Number, if applicable 

)()3 - ))']-CCbC/' 
Telephone Number 

Tr,s collec'Jon of iniormation is required by 37 CFR 1. 11 and 1.14. The information is required to obtain or retain a benefit by the public which is 10 file (and by the 
USPTO to precess) an application. Coniidentialiiy is govemed by 35 U.S.C. 122 and 37 CFR 1.1 j and 1.14. This colledion is estimated to take 12 minutes to 
complete. induding gathering, preparing, and submitting the completed application form to !he USPTo. nme will vary depending upon the individu;;i case. Any 
comments on the amount o( time you require 10 complete this form andior suggestions tor reducing this burden. should be sent to the Chief Information Ofiicer, 
U.S. Patent and Trademark Office, U.S. Department of Ccmme=, P.O. Box 1450, Ale::andria, VA 22313-t450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. BRING TO: File Information Unit, Room 2E04, 2900 Crystal Drive, Ariington,"Virginia. 

lfyou need assistance in completing the form, call1-800-PTO-9199 and select option 2. 
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United States Patent [19] 

Fujikawa et aL 

[54] QUINOLINE TYPE MEVALONOACfONES 

[75] Inventors: Yoshlhiro Fujikawa; Mikio Suzuki; 
Hiroshi Iwasaki, all of Funabashi; 
Mitsuaki Sakashita; Masaki Kitahara, 
both of Sbiraoka-macbi, all of Japan 

[73) Assignee: Nissan Chemical Industries Ltd., 
Tokyo, Japan 

[21] Appl. No.: 631,092 

[22] Filed: Dec. 19, 1990 

Related U.S. Application Data 

(63) Continuation of ser':'to. 233,752, Aug 19,19BIL-

[30] Foreign Application Priority Data 

Jan. 26, 1988 [JP) Japan .................................... 63-15585 
Aug. 3, 1988 IJP) Japan .................................. 63-193606 

Aug. 20, 1997 [JP) Japan .................................. 62-207224 

[51] Int. CI.6 
......................... A61K 31/47; C07D 215/12 

[52) U.S. CI .............................................. 514/311; 546/173 

[58] Field of Search .............................. 546/173; 514/311 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~IIIIIIIIIIIII11111111111 
US005872130A 

[11] Patent Number: 5,872,130 
[45] Date of Patent: Feb. 16, 1999 

[56] References Cited 

U.S. PATENT DOCUMENTS 

5,753,675 5/1998 Waltanasin .............................. 514/311 

Primary Examiner--Laura L. Stockton 
Attorney, Agent, or Firm-Oblon, Spivak, McClelland, 
Maier & Neustadt, P.C. 

[57) ABSTRACT 

Described berein are mevalonolactone derivatives baving a 
quinoline ring of formula (l) 

(1) 

wherein the Rl, RZ
, R3

, R\ RS
, Y and Z variables are 

described therein. 
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PTO/SB/68 (02-10) 
Approved for use through 07/31/2012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF.COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are ie uired to respond to a collection of information unless it displays a valid OMB control number. 

REQUEST FOR ACCESS TO AN ABANDONED APPLICATION UNDER 37 CFR 1.14 

Bring completed form to: 
File Information Unit, Suite 3A20 	r 2800 South Randolph  St e 	 St 

In re Application of 	 . 
• 

Arlington, VA 2220 

Telephone: (703) 7OOI 1 4  
Applicati n Number 

6.2 <931, 7.52- 
Filed 

/0,5 u (9, 	iq c-  k , 
......- Paper No. 

101--.---- 

 ...........-- 

I hereby request acces 0 un_er 37 CFR 1.14(a)(1)(iv) to the application file record of the above-identified ABANDONED 
application, which is notwithin the file jacket of a pending Continued Prosecution Application (CPA) (37 CFR 1.53(d)) and 
which is identified in, or to which a benefit is claimed, in the following document (as shown in the attachment): 

United States Patent Application Publication No. 	? 2-  /3 d. 	, page, 	 line 

United States Patent Number 	 , column 	 , line, 	 . 

WIPO Pub. No. 	 , page 	 , line 	 . 

Related Information About Access to Applications Maintained in the Image File 
• Wrapper System (IFW) and Access to Pending Applications in General 

A member of the public, acting without a power to inspect, cannot order applications maintained in the IFW system through 
the FIU. If the member of the public is entitled to a copy of the application file, then the file is made available through the 
Public Patent Application Information Retrieval system (Public PAIR) on the USPTO internet web site (www.uspto.gov). 
Terminals that allow access to Public PAIR are available in the Public Search Room. The member of the public may also 
be entitled to obtain a copy of all or part of the application file upon payment of the appropriate fee. Such copies must be 
purchased through the Office of Public Records upon payment of the appropriate fee (37 CFR 1.19(b)). 

. For published applications that are still pending, a member of the public may obtain a copy of: 
the file contents; the pending application as originally filed; or any document in the file of the pending application. 

For unpublished applications that are still pending: 
(1) If the benefit of the pending application is claimed under 35 U.S.C. 119(e), 120, 121, or 365 in another application 

that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration, a U.S. patent 
application publication, or an international patent application publication in accordance with PCT Article 21(2), a 
member of the public may obtain a copy of: the file contents; the pending application as originally filed; or any 
document in the file of the pending application. 

(2) If the application is incorporated by reference or otherwise identified in a U.S. patent, a statutory invention 
registration, a U.S. patent application publication, or an international patent application publication in accordance 
with PCT Article 21(2), a member 	f the public may obtain a coPy of the pending application as originally filed. 

P ka//2 4  /JO (tV, / 	 /// 2i/ V 
• Signature 	 Date 

FOR PTO USE ONLY 
Typed of printed name 

Approved by: 	 . 

Registration Number, if applicable 

-.,g- 	 ('' /9 	2 d 
(irigN4 JUN I 	 . 

Unit: 

BY: • Telephone Number ONION MO. 	 ..... 

This collection of information is required by 37 CFR 1.11 and 1.14. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Tune will vary depending upon the' Individual case. Any comments on the amount of time 
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. BRING TO: File 
Information Unit, Suite 3A20, 2800 South Randolph Street, Arlington, Virginia. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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PTO/SB/68 (02-10) 
Approved for use through 07/31/2012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

REQUEST FOR ACCESS TO AN ABANDONED APPLICATION UNDER 37 CFR 1.14 	• 

. 	 . 
Bring completed form to: 
File Informati 	1r,,,, 
2800 South 	plr 	lit— 	'-' 

In re Application of 

. 
Arlington, V.' 

• ." 
Telephone: (703) 

P206 
SE P 3 q 2:3% 

7b6-1800 

Applicafi n Number 

77 2,33 7,;-7-- 
1 

Filed 

"--1- 	- /7 	/7ter 
BY- 	........,....,umsmir• 43 Paper No. 

I hereby request access under 37 CF12.1.14(a)(1)(iv) to the application file record of the above-identified ABANDONED 
application, which is not Within the file jacket of a pending Continued Prosecution Application (CPA) (37 CFR 1.53(d)) and 
which is identified in, or to which a benefit is claimed, in the *following document (as shown in the attachment): 

United States Patent Application Publication No. 	' 	 , page, 	 line 	 , 

United States Patent Number 	3--8'51( 	5-7 	, column 	 , line, 	 . 

WIPO Pub. No. 	 , page 	 , line 	 ' 

' 
Related Information About Access to Applications Maintained in the Image File 

Wrapper System (IFW) and Access to Pending Applications in General 
A member of the public, acting without a power to inspect, cannot order applications maintained in the IFW system through 
the FIU. If the member of the public is entitled to a copy of the application file, then the file is made available through the 
Public'Patent Application Information Retrieval system (Public PAIR) on the USPTO internet web site (www.uspto.gov). 
Ten-ninals that allow access to Public PAIR are available in the Public Search Room. The member of the public may also 
be entitled to obtain a copy of all or part of the application file upon payment of the appropriate fee. Such copies must be 
purchased through the Office of Public Records upon payment of the appropriate fee (37 CFR 1.19(b)). 	• 
For published applications that are still pending, a member of the public may obtain a copy of: 

the file contents; the pending application as originally filed; or any document in the file of the pending application. 
For unpublished applications that are still pending:  

(1) If the benefit of the pending application is claimed under 35 U.S.C. 119(e), 120, 121, or 365 in another application 
that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration, a U.S. patent' 
application publication, or an international patent application publication in accordance with PCT Article 21(2), a 
member of the public may obtain a copy of:the file contents; the pending application as originally filed; 'or any 
document in the file of the pending application. 

(2) If the application is incorporated by reference or otherwise identified in a U.S. patent, a statutory invention 
registration, a U.S. patent application publication, or an intemational patent application publication in accordance 
with PCT Article 21(2), a member of the public may obtain 8 copy of the pending application as originally filed. 

ignature 	 Date 

FOR PTO USE ONLY 	 • 
. 	 Typed of printed name 	- • 

Approved by: IC M V 

Ï1 	(initials •-■ 
Registration Number, if applicable -7/- zr,,oa-,-; Unit: 

, 
SEP 3 	2, 

Telephone Number • BY: 
• 

.. 

This collection of information is required by 37 CFR 1,11 and 1.14. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the Individual case. Any comments on the amount of time 
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. BRING TO: File 
Information Unit, Suite 3A20, 2800 South Randolph Street, Arlington, Virginia. 

• 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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PTO/SB/68 (02-10) 
Approved for use through 07/31/2012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number.  

REQUEST FOR ACCESS TO AN ABANDONED APPLICATION UNDER 37 CFR 1.14 

. 
Bring completed form to: 
File Information Unit, Suite 
2800 South Randolph Stre 

• 
• 3A20 

'I'm 	%Ea 57 ç7 97 I 

In re Application of 

• . 

Arlington, VA 22206 
. 

Telephone: (703) 756-180 

	

d.?.-sa... 	4..6 \ 	r YI 	'Y1  

1 	l `, s,d 	'': 	,‘ 	nr 1 Lo t.. ,.„ 	, 	 I 

licatio 	Number 

7 cl-33 75;2-- 
Filed 

• F /7/?? ., 
Paper No. 

• . • BY. 
I hereby request access under 37 CFR'1.14(a)(1)(iv) to the application file record of the above-identified ABANDONED 	. 
application, which is not within the file jacket of a pendin§ Continued Prosecution Application (CPA) (37 CFR 1.53(d)) and 
which is identified in, or to which a benefit is claimed, in the following document (as shown in the attachment): 

: 
United States Patent Application Publication No. 	 ,page, 	 line 	 , 

,...." 	• 
• United States Patent Number 	5-  g7g,•13,0 	, column 	tcte 	, nine, 	 . 

- 
WIPO Pub. No. 	 , page 	 , HA 	 . 

. 	Related Information About Access to Applications Maintained in the Image File • 
Wrapper System (IAN) and Access to Pending Applications in General 

A.member of the public, acting without a power to inspect, cannot order applications maintained.in  the 1FVV system through 
the FIU. If the member of the public is entitled to a copy of the application file, then the file is made available through the 
Public Patent Application Information Retrieval System (Public PAIR) on the USPTO intemet web site (www.uspto.gov). 
Terminals that allow access to Public PAIR are available in the Public Search Room. The member of the public may also 

. be entitled to obtain a copy of all or part of the application file upon payment of the appropriate fee. Such copies must be 
purchased through the Office of Public Records upon payment of the appropriate fee (37 CFR 1.19(b)). 	' 
For published applications that are still pending:a member of the public may obtain a copy of: . 

the file contents; the pending application as originally filed; or any document in the file of the pending application. 
For unpublished applications that are still pending: 	 „ 	 • 

(1) If the benefit of the pending apPlication is claimed under 35 U.S.C. 119(e), 120, 121, or 365 in another application 
that has: (a) issued as a U.S. patent, or (b) published as a statutory invention 'registration, a U.S. patent' 
application publication, or an international patent application publication in accordance with PCT Article 21(2), a 
member of the public may obtain a copy of: the file contents; the pending application as originally filed; .or any 

' 	 document in the file of the pending application. 
(2) If the application is incorporated by reference or otherwise identified in a U.S. patent, a statutory invention 

registration, a U.S. patent application publication, or an international patent application publication in accordance 
with PCT Article 21(2), a member of the public may obtain a copy of the pending application as originally filed. 

ig a u 	 Date 
• A 

,gis cive,-( 	 N 1 n 	 ' . 	FOR PT•afik E ONLY 	. 	- 
. 	. 	. 	Typed of printed name 	,.. ' 

A ple. 	OfitArt il■ 	- 

''' /"."%1 04;11/ 	. 

' 	. 	Registration Number, if applicable 
i ' r 1 	r) 	"P 4 !.: 

	

„,.,•,;,r,,. 	Lu ,  i 	19 	• 
7d.:75 --,5-S-3-  41-ittY) 	. 

Telephone Number 
 

- 	 • 
• 

This collection of information is required by 37 CFR 1,11 and 1.14. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the Individual case. Any comments on the amount of time 
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 'THIS ADDRESS. BRING TO: File 
Information Unit, Suite 3A20, 2800 South Randolph Street, Arlington, Virginia. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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I HI HI 

:,~ . 
~N"'~RZ 

• R, (Ill) 

;;. 
(II) Ph,P 

CHO CHO 

R'~R~ (VI) 
) 

\ 

bose or KHMD5 

R, 

n' 

oxidn. 
) 

R'·MIlX I R' 
-~~) ,,-

Rz . R4 

(~R' OHR, 

(lC) ..... (ID) I R, 
KHMDS = potassium hcxamelhyldisUazlde; R, 1 

·1 
J 

L .. 
R, R I = -CCR, h-(CR,R, )m-I -(CR,R. )-C(R, hR, , 

X = CI I Br or I. 
. R. 

CHO (IA) 
EP-219307-A·/2 

. __ ' '-:-"'_' " ____ ,_'" .- .................. _ •. , . _____ ._N. '_" __ ....... ' .... - .... '" ...... . 
© 1987 DERWENT PUBLICATIONS LTD. 

12B, Theobalds·Road, London WC1X BRP, England 
us Office: Derwent Inc. Suite 500, 6845 Elm St .. McLean, VA 2nOl 
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-'-,---

.' 

Rz = h. 1-3C alkyl, 2-3C uikenyl o,r CF 1 • 

USE 
---(I) are antagonists of the slow reacUng substance oC 
onnphylaxis (SnS~A). esp. lcukotr:cne D4. They also exhibit 
muderate inhibition of leukotriene biosynthesis. Thus (J) cnn 
b~: usod ('!l tmtill~\hmaUc I flntinllcrgic. antiinflammatory and 
Cr'tuprotcc:tlve ,,!?,onts, lmd for treating aUergic rhir,itis, 
chronic t,.rnnchftj~. and skin diseases.such as psoriasis and 
otopic eczemn. 

(J) nrc also u~eful for antagonising or inhibiting the 
p(ltholog;'':u! actions of Icukotricnes on the cardiovascular 
.. nc:. vilsculor,sYfUems ·which cen result in e.g. angina; and fOl' 

tl'"nting innammntory nnd allergic diseases of the eye·c.g. 
nl1crgic clillJunct1vitis. 

Diaeascs which (1) can lJe used to treat include erosive 
glls1.ritJs I erosive oosophuC1Us. lnnammatory bowel disease, 
cthur.ol induced haemorrhngic erosions, hepatic ischof!lnia. 
noxio;Js agent induced damage or necrosis of hepatic 

Ipo·:lcrcattc. renol or myocardial ti~su~. pflrer.chymal damage 
of the liver cuu~cd by hap::totoxic- agent~ such os CCI4 nnd D-

. 1tcJac~osamlne, Jschncmic renal failure. <!1ser se induc~d hepatic 
dumogo. bile soll induced pancreatic or gastric damage, 
trallmc or strcss induced cell.damage. glycerol lndu~ed renal 
failure and obstrucUve airway diseases (e.g. alle"!'gic bronchial 
'Isthma) 0 

(1) also CRuse incrcnscd rcsist[lnc~ or gnsll'ointcslinul 
mucoso to the effects of irritants (e.g. ulcerogenic activity 
of aspirin and indomethacin) nnd prevent gastric lesions 
induced by oral admin. of irritants such os strong ocids. 
strong bases, ethanol ond hypcrtonic saline solns. 

Dose is 0.001-100 (prer. 0.01-10. csp. O.l-l)mg/kg/day 
except as cyloprOll!ct:'\·C; or 0.1-100 (pre£. l-lOO)mg/kg/day 
as cytoprotectives. 

SPECIFICALLY CLAIMED 
10 Cpds. 0) e.g.: 

2-( 2- (4-( I-h)'droxyhcxyl )phcnyl )ethcnyl )qulnolinc (10); 
4-( 2-(qulnolln-2-yl )clhenyl )occtophenone i 
3-( 2- (qujnoJin- 2-yl )cthenyl )benzoldehyde; 
2-( 2- (3- ( l-hydroxyl-l-mcthy lcthyl )phenyl )ct hcnyl )quinoline; 
end 
7-brpmo-2- (2-( 3-( I-hydroxypropyl )phenyl )ethcnyl )quinol1ne. 

PREPARATION 

HCI 
(0) RIR~ 

RI~NH' • 

) 

EP-219307-A+/l 

.,'_0' ...... _~ __ .~._~o_-._.~·_· .. ~ .. '··O .- •. 

US 

© 1987 DERWENT PUBLICATIONS LTD. 
12B, Theobalds-, Road, London WC lX 8RP, England 

Office: Derwent-InC. SUite 500, 6845 Elm St. MCLe~, VA 
Unautho.~ised copying of thIs a!Jstract not permitted. 
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.~ ., 

\ 

!l-7-1l 02361 16 802' MfRI 16.10.aS !~J •. ~2, 12.A7,·i,.c,,10 I,.nl 1"·1" I?·r;e ~f-D~J.I ~2-~~, 
Y>ERCK FROSST CANADA 'EP .219.307-A '12-E~, IUIC, 1 •. :,_, 12·GI. 12~l'IA, 2. I ,12.(3, .' 

16,10.BS.Us-7B8IBO (22.cJ4,87iA6Ik·31/.7 C07d·2ISII. ~3, ,2.JI,12-JS, 1'.K2,12-1(6,1~.l'l . , 
Nuw 7-phenvl:olkenvl or olkynvl-qulnolirie derivs. _ hoYing R) = -(A)m-(CR,H")m-lCR1H. )m-CR,.R (SIC); provld~d thot 
leukotriene onlogonist oclivllV. useful os e.l.I. onli-oslhmolic, R Is not CHO when It tS para to y. 
onWnt!ommolorY,ontiallergicondcylo-prolecliveooents H = H] holD, NO on SR N(R j dr 1-8C alkyl' 

CB7.()4SB:::2 E(ATBECHDEFRGB'lTlIlIN~sEI ' ' __ . " " " l l ' or (R .. >: - 0., 
A = CO or C(RlHORf,); 

Quinoline derlvB, ot fCl'mula (I) nnd the:ir pharmaceutical1y R, ::: H. 1-6C alkyl, COR 7, phenyl 01' bcnzyl: 
pcceptable salts ore new: R; = li. I-BC 'nlkyl, 2-BC Dlkenyl. 2-8C 1I1kynyl, CF). pl.eny1, 

Rrol R, 
benzyl or phc:lethyl; . 

each m :. O-B', provided tha~ at least one Is not 0; 

RI.I....: ~ R, (I) n = 1-2. 

N 'y Als/'} cJainu dare compsns. useful for ontagonlsing lCLlko·· 
RI . , R! triene activity in mammnls contg. (I) and opt. a non-steroidal 

Y= -(CR,=CR')n or (C=.c)n' anUinOammatory druG'. peripheral analgesic. cyclooxY&enose 
inhi~itor. leukotrlenc unto.gonist, lcukotl'icnc inhibitor. Hz 

R, 

R, 

, 

;z independently H. halo. 1-8C alk~·l. 2-8C alkenyl, 2-8C receptor antagonist. onllhistamini.::. prostaglandin antagonist. 
alk:·,"yl. CF" OR,._ SR:. SORI' SOIRz. N(Rz)z. CHO. o~ thromboxanr. nntagonist. 
COCR!. ClIlt z • G<OH)(R!h. CN, NO z 0" opt·, 6··,bstd. 

MORE SPECIFICALLY phenyl, benzyl or phcnethyl; y = -Cr.f(2)=C(R,.)- 0::" ethynylene; = J~. I-8C alkyl, 2-8C alken:d, 2-8C ulkynyl. CF, 01' opt. 
substd. phenyl. benzyl ,r p~onethyl; RI ;: H. haJo. Me. CF, or SCF , : 

.. ,... ··r"n~ _ .... _____ ._._~ •• _ .......... _ ..... _ .... -." 

©. 1987 DERWENT PUBLICATIONS LTD. 
128, Theobalds Road, London WC1X 8RP, England 

us Office: Derwent Inc. 'Suite 500, 6B45 Elm St. McLean, ~ 22101 
Unauthorised copying ,,' this abstNct not permitted, 

, EP-219307-A • 
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PATENT APPLICATION FEE DETERMINATION RECORD 
Effective December 16, 1991 

ENTITY 

FEE 

$ 345.00 OR 

~X_$~1_0a~ _____ 1 OR~~~~ __ ~ 
CLAIMS 

minus 3." 'Ii NDEPENDENT CLAIMS 

MULTIPLE OEPENDENT CLAIM PRESENT 

II the difference In column 1 1a leas then zero, enter V' In column 2 

CLAIMS AS AMENDED - PART II 
(Column 1) 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER PRESENT 

PREVIOUSLY EXTRA 
PAID FOR 

x 36a OR 
~---4-----1 ~----+---~ 

+110 ORL-~~+-____ ~ 

TOTAL OR TOTAL '---4 

OTHER THAN 
SMALL ENTITY OR SMALL ENTITY 

ADDI­
RATE TIONAl 

FEE 

x $10. 

X 36-

+ J 10 a 

TOTAL 

ADDI-
RATE 

FEE 

__ ~::~2)~~~::~~A~DD~I~T.!F!EE~::::~ 
HIGHEST ADDI- ADDI-
NUMBER PRESENT RATE TIONAl RATE 

PREVIOUSLY EXTRA 
PAID FOR 

FEE FEE 

x$10a OR x$20. 

I----+---+---I-----+----t 1---1----1 OR 1----1----1 
Independent Minus *** = x 36 a X 72 = 

< 1-----~----~~----~--------~----_1 ~--~----~ OR~ __ -4 ____ ~ 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM + 110 a OR + 220 a 1-..:...-----------------....... ~~+_-_t ...... """'~---t TOTAL 

(Column 1) 

CLAIMS 
REMAINING 

AFTER 

* 

(Column 21 ADDIT. FEE 
""':;::::::::;;::':;:""-r-::::::;:;;;'::".., 

HIGHEST ADD 1-
NUMBER PRESENT RATE TIONAL 

PREVIOUSLY EXTRA 
PAID FOR 

FEE 

= ** X $10 a 
OR 

ADDI­
RATE TIONAL 

FEE 

X $20 a Total Minus 
t..:.:.=--+---+--+::-:-----t-----t 1----1----1 OR 1---1---1 

• ••• 36 72 Independent Minus = X a OR X a 1-____ -L ___ -1-__ L-___ -'-__ --I 1----1----1 1---1----1 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM ... +~1~10~a+ ____ -t OR 1-+_2_2_°
4 

____ -1 
'-'""1""1 tIlL.--,....~I-~i~~tIl-a-n=-.n~lry=--~=~~~-:::;::::::-:----' TOTAL OR TOTAL 

" 1I·lhe 'Hiohesl Numb., Previously Paid Fo,'lN THIS SPACE i, los. tIl.n 20, enlo, '20'. ADDIT. FEEL.-- ADDIT. FEE L-__ ~ 
.. II tile Numbo, Previously Paid For" IN THIS SPACE i. Ie., tIlan 3. enle, '3'. 

The Number Paid is the found in the box in column 1. 

Palent and Tradcmarlc Office; U.S. DEPARTMENT OF COMMERCE 
(Rev. 12-91) 
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