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TITLE OF THE INVENTION 
SUBSTITUTED SULFONAMIDES AS SELECTIVE)33 AGONISTS 

fOR TIlE TREATMENT OF DIABETES AND OBESITY 

BACKGROUND OF THE INVENTION 
j3-Adrenoceptors have been subclassified as 131 and 132 since 

1967. Increased heart rate is the primary consequence of )3I-receptor 

stimulation, while bronchodilation and smooth muscle relaxation 
typically result from 132 stimulation. Adipocyte lipuiysis was initia!ly 
thought to be solely a )31-mediated process. However, more recent 

results indicate that the receptor-mediating lipolysis is atypical in 
nature. These atypical receptors, later called J33-adrenoceptors, are 

found on the cell surface of both white and brown adipocytes where 
their stimulation promotes both lipolysis (breakdown of fat) and energy 
expenditure. 

Early developments in this area produced compounds with 
greater agonist activity for the stimulation of lipolysis (133 activity) than 
for stimulation of atrial rate (!31 ) illld tracheal relaxation (132). These 

early developments disclosed in Ainsworth.m.aL U.S. Patents 4,478,849 
and 4,396,627, were derivatives of phenylethanoiamines . 

Such selectivity for !33-adrenoceptors could make 

compounds of this type potentially useful as antiobesity agents. hI 
addition, these compounds have been reported to show 
antihypergiycemic effects in animal models of non-insulin-dependent 
diabetes mellitus. 

A major drawback in treatment of chronic diseases with 133 
agonists is the potential for stimulation of other l3-receptors and 
subsequent side effects, Thc mo~t likely of these include muscle tremor 
(~2) and increased heart rate (131). Although these phenylethanoiamine 

derivatives do possess some 133 sekctivity, side -effects of this type have 

been observed in human volunteers. It is reasonable to expect that these 
side effects resulted from partial 131 and/or 132 agonism. 

More n:eent developments in this area are disclosed in 
Ainsworth g, .ill" U.S. Patent 5,153,210, Canlkett.tl ill., U.S. Patent 
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4,999,377, Alig .tll!1-. U.S. Patent 5,017,619, Lecount tl.aJ.., European 
Patent 427480 and Bloom !<tal.. European Patent 455006. 

Even though these more recent developments purport to 
describe compound~ with greater ~3 selectivity over the Pl and 132 

activities, this selectivity was detennined using rodents, in particular, 
rats as the test animal. Because even the most highly selective 
compounds, as detennined by these assays. still show signs of side 
effects due to residual 131 and l32 agonist activity when the compounds 

are tested in humans, it has become apparent that the rodent is not a 
good model for predicting human 133 selectivity. 

Recently, assays have been developed which more 
accurately predict the effects that can be expected in humans. These 
assays utilize cloned human 133 receptors which have been expressed in 

Chinese hamster ovary cells. See Emorine et aI, Scjence, 1989, 
245:1118-1121; and Liggett, Mol. Pharmacol., 1992,42:634-637. The 
agonist and antagoni~t effects of the vari(}Us compounds on the 
cultivated cells provide an indication of the antiobesity and antidiabetic 
effects of the compounds in humans. 

SUMMARY OF THE INVENTION 
The instant invention is concerned with substituted 

sulfonanlides which are useful as antiobesity and antidiabetic 
compounds. Thus, it is an object of this invention to describe such 
compounds. It is a further object to describe the specific preferred 
stereoisomern of the substituted sulfonamides. A still further object is 
to describe processes for the preparation of such compounds. Another 
object is to describe methods and compositions which use the 
compounds as the active ingredimt thereof. Further objects will 
become apparent from reading the following description .. 

DESCRIPTION OF WE INVENTION 

The present invention provides compounds having the 
fonnula I: 
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0105; 
o or I ; 
o to 3; 

phenyl, a 5 or 6 -membered heterocyclic ring with from 1 
to 4 heteroatoms ~elected from oxygen, sulfur and 
nitrogen, It benzene ring fused to a C3-CS cycloalkyJ ring, 

a benzene ring fused to a 5 or 6-membered heterocyclic 
ring with from 1 to 3 heteroatoms selected from ollygen, 
sulfur and nitrogen, or a 5 or 6-membered heterocyclic 
ring with from I to 3 heteIoatoms selected from oXY8en, 
ruIfur and nilrogeo fu~ to a 5 or 6-membered 
beterocydic ring with f rom I 10 3 hetcroilioms se lected 
from oxygen , sulfur and nillugen; 
hydroxy, oxo, halogen, cyanu, NRRRB, SRg 
trlfluoromelhy1. C}.C6 alkyl, C]--Qj alkoxy. S02R9, 
GeOR9, NRRcoR9, COR9, NR8S02R9, NRRC02RB, or 

25 C J-C6 alkyl mb~tituted by hydroxy, halogen, cyano, 
NRRRB, SRR, trifJuoromethyl, C l-C6 alkoxy, C3-C8 
cycloalkyl, phenyl, NRBCOR9, COR9, S02R9, OCOR9, 
NR8S02R9 or NRAC02RA; 

R2 and RJ are independently hydrogen, CI-C6 alkyl or C I -C6 alkyl 
30 with I to 3 subsliluenls selected from hydroxy, Cl-C6 

alkollY, and halogen ; 
X is -CH2-, -CH2-CH2- ,-CB:=CH- or -CH20-; 

R4 and R5 are independently hydrogen, C l-C6 alkyl, halogen, NHR8, 
ORA, S02R9 or NHS02R9; 

R6 is hydrogen or CI-C6 alkyl; 
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Z-(RIa)n; 
Ri, C3-eR cycloalky\, phenyl, or 5 or 6-membered 
heterocycle with from 1 to 3 heteroatoms selected from 
oJ[ygen, sulfur and nitrogen, optionally substinned with up 

to three groups independently selected from OllO, R8 and 
NRRR8; 

pheny l. naphthyl. a 5 or 6 -membered heterocyclic ring 

with from 1 to 4 heteroatoms selected from oxygen, sulfur 
and nitrogen, II benzene ring fused to a C3-CS cycloa\kyJ 

ring, II benzene ring fu sed 10 a 5 or 6-membered 

heterocyclic ring with from I to 3 heleroatoms ~e1ected 
from oxygen, ~ulfur and nitrogen. or a 5 or 6·membered 
heterocyclic ring with from I to 3 hetemaloms selected 
from oxygen, sulfur and ni trogen fused to a 5 or 6-
membered heterocyclic ring with from I to 3 heteroatOlllS 

selected from oxygen, sulfu r and nitrogen; 
R8 is hydrogen. C, -ClO alkyl, C3-Cg cycloaIkyl. Z optionally 

having 1 to 3 substituent~ ~!ected from halogen. CI-C6 

alkyl and CI -C6 alkoxy_ or C ]-C]O alkyl having I to 3 
subsliruents selected from hydroxy, halogen, C02H, C02-
e l-C6 alkyl, S02-CI-C6 alkyl, C3-CS cyclvalkyJ, CI -C6 
alko,-y, and Z oplionally su~litutcd by from I 10 3 of 
halogen, Cl-C6 alkyl or C J -C6 alkoxy; 

R9 i~ R8 or NR8R8; or 
a phannaceutically acceptable ~alt thereof. 

Preferred compounds of the instant invention are realized 
when in the above structural fonnula I: 
R2 and R3 are bydrogen or methyl; 
X is -CH2-; 

nlS 010 3; 

'" " I-• 
tis Oto2; and 
R4, R5 and]{6 are hydrogen. 
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Other preferred compounds of the instant invention are 
realized when in the above structural fannula I: 
A is phenyl or II. 6·membcred heterocyclic ring with 1 or 2 

nitrogen atoms; 
RI is hydroxy, balogen, cyano, trifluoromethyl, NRRRR, 

, NR8S02R9, NRSCOR9, NR8C:02R8, Cl -<:6 alkyl 
optionally substituted by hydroxy; and 

ri~ 00r2. 

La: 

wherein 

"" m" 
RI is 
Ria is 

More preferred compounds are represented by the fonnula 

0(0 3; 
I 
halogen or NRRR8; 
halogen, Cl -C6 alkyl, NN.8RS, NR8COR9, NRRco2RS, 

OCOR9, or 5 or 6-membered heterocycle with from I to 3 
heteroatoms selected from oxygen, mlfur and nitrogen, 
optionally subMiruted with up to three groups independently 
selected from oxo, R8 and NRRR8; 

Z is phenyl, naphthyl or benzene ring fu sed to a :5 or 6· 
membered heterocyclic ring with from I 10 3 helerootoms 
selected from oxygen. sulfur and nitrogen; 

X is -CHZ-; and 
R2, R3 are independently hydrogen or methyl. 

Other more prefelTed ccmpound.~ are rep!e~nted by 

fonnulll Ib: 
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Rl is 
Ria is 

o to 3; 

I 
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Ib 

halogen, C1-C6 alkyl, NRSRS, NRSCOR9, NRRC02RR, 

DeOR 9, or 5 or 6-membered heterocycle with from 1 to 3 
heteroatoms selected from oxygen, sulfur and nitmgen, 
optionally substituted with up to three groups independently 
selected from ax~, R8 and NRSR8; 

Z is phenyl. naphthyl or benzene ring fused to a 5 or 6-
membered heterocyclic ring with from I to 3 heteroatoms 
selected from oxygen, sulfur and nitrogen; 

X is -CH2-; and 

R2 and R3 are independently hydrogen or methyl. 
Representative antiobesity and antidiabetic compounds of 

the present invention include the following: 
N -[4-L 2-ll2-hydrox y-2-( 4-aminopyridin-3-y l)elhylJamino ]etbyl]phenylJ-
4-(hexylaminocarbony lamina )benzcnesulfonamide 
N -[4-[2-[[2 -hydroxy-2-( 4-aminopyridin-3-yl)ethy ljamino lethyl]phen ylJ-
4-iodobenzenesulfonamide 
1:1-[ 4-[2-[[2-hydroxy-2-( 4-aminopyridin-3-y\)ethy I]amino lethyl]phen y Ij
bellZen es ulf 0 narnide 
,tl-14-[2-[[2-hydroxy-2-( 4-aminopyridin-3-yJ)ethyIJ amino jethyljphenyl J-
2-naphthall:J1eSulfonamide 
N-[ 4-[2 -[[2-hydroV-2-( 4-aminopyridin-3-y l)ethy !lamino ]eth yl]phenyIJ -
3-quinolinesulfonamide 
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Ii-[4-[2-[[Z-hydroxy-2-(4-amlnopyridin-3-yl)ethyllamino]ethyllphenylJ-
5-benzisoxazolesulfonf1lnide 
N-14-[2-([2-hydroJly-2-(4 .aminopyridin-3-yJ)etbyl)arninoJethyl Jphenyll 
4.[(beJly lmethylammocarbonyl)amlno lbenzcnesulfonamide 
N -[4-[2-{! 2.hydroxy-2-( 4-aminopyridin-3-yl)etbyl]amino lethylJphenyl]-
4- [( dimethyiarninocarbonyl)amino ]benzenesulfonamide 
Ii -[4- [2-1 12-hydrox y-2-{ 4-aminopyridin-3-y l)ethy ljamino }ethyJ)phenyJJ-
4-(3-hell yl-2-imidawlidon- l -yl)benzenesulfonamide 
Ii -r 4-[2-[(2-hydro!\y-2 -(3-pyridinyl)elhyl]amino lelhyl]phenyll-4-
(hexylaminocarbonylamino )benzencsulfonamide 
N -14- [2-[[2-hydroxy-2-(3-pyridin yl)cthyl]amino loth y l]pheny! ]-4-

ioopropylbenzenesul fonamide 
N-l 4-12 -[(2-hydroxy-2-(3-pyridin yl)ethyljamino Jetb)' l}phenyIJ-2-
naphthalcnesulfonamido 
N-[4-[2-rrZ-bydroxy-2-(3-pyridinyl)ethylJamino]ethyllphenylj-3-
qujnollne~lIlfonamide 

li -L 4-12-UZ-hydrox y-2-(3-pyridinyl)elbyl jamino ]ethyllphenyl )-4-
{(hex y lmeth ylaminocarbonyl)ammo l~nzenesulfonamjoo 
H -{ 4-fZ- 11 2-hydroxy-2-(3-pyridinyl)eth yl] amino ]eth y ]Iphen ylJ -4-(3-
hex y I-2-im idazolidon-I-yl)benzenerulfonamide 
li-{4-{2-f [2-hydrox y-2-(3-pyridinyl)ethyllamino)ethy I Jphenyl}-4-
jodobenzen~lllfonamide 

N-[4-IZ-[C2-hydroxy-2-phenyJethyJ)aminoJethyl]phenylJ-4-
iodobenzene~ulfonarnide 

li-I4-12-1 C2-hydroxy-2-phen yletbyJ)amino Jethyl Jphenylj-2-

naphthalenesulfonamide 
N-14-12-fC2-hydroxy-2-phenylethyJ)amino lelbyl lphenyIJ-3-
quinolinesulfomunide 
N-I4-I2-1 f 2-hydroxy-2-{ 4-ammopyridin-3-y J)ethylJamino Jpropyl J-
phenylJ-4-(hexylaminocarbonylamino )benzeoesulfonamide 
Ii -[4-[2-[ [2-hydrox y-2-( 4-aminopyridin-3-yl )ethyl] amino ]propy J J
phenyl]-4-iodobenzene~ulfonamide 

N-14-IZ-11 2-hydroxy-2-(4-aminopyridin-3-yl}elhyIJaminoJpropyl)
phenyl"lbenzcnesulfOlwnide 
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N -[ 4-[2-[(2-hydwlIY-2-( 4-aminopyridin-3-y l)ethyl Jamino]propyll 

phcnyl1-2-naphthaleuesulfonamide 
.N -l4- [2-[[2-hydrolly-2-( 4-aminopyridin-3-y l)ethyljaminojpropyl] 

pheny 1]-3 -quinolinesulfomurude 

19203 

N -[ 4-[2-[[2-hydrox y-2-(3-chloropheny J)elhy l]amino lethy 1]phen yl ]-3-
isoprapylbenzenesulfonamide 

N -[4-[2-([2-hydroxy-2-(3-chlorophenyJ)ethyJJamino]ethyllphenyl J-2-

napbthaienesulfonalllide 

N-[ 4-[2-[[2-hydroJl. y-2-(3-chloropheny l)ethyIJamino ]ethyl)phenyJ J-3-

q uinolinesulfonamidc 

The compounds of the instant inventi~ all have MI!ea st one 
asymmetric center itS nOled by the asterisk in structural Formula 1. 
Additional asymmetric center~ may be pment on the molecule 
depending upon the nature of the various substituents on the molecule. 

in particular, R2 and R3. Each such asymmetric center will produce · 

two optical iSQmenl and it is intended that all such optical isomers, as 
separated, pure or partially purified optical isomers or racemic 

mixtures thereof, be included within the ambit of the in~tant invention. 

Tn the case of the asymmetric cente r represented by the asterisk in 
FomlUla I, it has been found that the compound in which the hydroxy 

subSliruenl i~ aoove the phtOe of the s tructure, as seen in Formu", Ie, i ~ 

more active and thus more preferred over the compound in which the 

hydroxy substituent is below the plane of the structure. 

The following stereospedfic structure represents the 

preferred stereo isomers of the instant invention: 
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where n, m, r, A, R I, Rl, R3, R4, R5, R6, R7 and X are as defined 
above under fannula L 

Throughout the instant application, the following tenns 
have the indicated meanings: 

The alkyl groups specified above are intended to include 
tho~e alkyl groups of the designated length in either a straight or 
branched configuration, E~emplary of such alkyl groups are methyl, 
ethyl, propyl, isopropyl, butyl, sec-butyl, tertiary butyl, pentyl, 
isopentyi, hexyl, isohexyl, and the like. 

The alkoxy groups specified above are intended to indude 
those alkoxy groups of the designated length in either a straight or 
bmnched configuration. Exemplary of such alkoxy groups are 
methoxy, ethoxy, propoxy, isopropoxy, 11utoxy, isobutoxy, tertiary 
buloxy, pentoxy, isopentoxy, hcxoxy, isohexoxy and the like. 

The term "halogen" is intended to include the halogen 
atoms fluorine. chlorine, bromine and iodine. 

Examples of 5 and 6-membered heterocycles and fused 
heterocycles of A, Z and Ria include pyridyl, quinolinyl, pyrimidinyl, 
pyrroJyJ, Ihienyl, imidazolyl, thiazolyl, benzimidazolyl, Ihiadiazolyl, 
benwlhiadiazolyl, indolyl, indolinyJ, benzodioxolyl, benzodioxanyJ, 

henzothiophenyl. benzofuranyl, benzoxazinyl, benzisoxazoJyl, 
benzothiazol yl, tetrahydronaphthy I, dihydrobenzofuran yl, 

tetrahydroquinolinyl, furopyridine and thienopyridine. 
The preferred value~ of A and Z are phenyl, naphthyl or 

heterocycles with from I to 4 heteroatoms independently selected from 
one of oxygen or sulfur, and/ur I to 4 nitrogen atoms. 

The more preferred values of A are phenyl, pyridyl, 
quinolinyJ, pyrimidinyl, pyrrolyl, thienyJ, imidazolyl, and thiazolyl. 

The more preferred values of Z are phenyl, naphthyl, 

quinolinyl, thienyl, benzimidazolyl, thiadiazolyl, benzothiadiazolyl, 
indolyl, indolinyl, benzodioxolyl, henzodioxanyl, benzothiophenyl, 
benzofuranyl, benzoxazinyl, benzisoxazolyl, benzothiazolyJ, 
tetrahydronaphlhyl. dihydrobenzofuranyl, and letrahydroquinolinyl. 
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Certain of the above dermed tenns may occur more than 
once in the ~bove fannula and upon such occurrence: each tenn shall be 
defined indepecdently of the other; thus for example, NR8R8 may 
represent NH2 . NHCH3. N(CH3)CH1CH3. and the like . 

1be following abbreviations are used throughout the 
specification: 

"oc 
em 
OTP·Cl 
OMF 
OMSO 
HPLC 
Mo 
MPLC 
M, 
NBS 
NCS 

oH" 
TFA 
THF 

: tert-butyloxycarbonyl 
: carbobenzyloxy 
: diisopinocampheylchlorobomne 
: dimethylfonn~mide 
: dimethyl~lI lfoxide 

: high pressure liquid chromalOgraphy 
: methyl 
: medium pressure liquid chromatography 
: rnethanesulfonyl (mesy1) 
: N-bromoltuccinimide 
: N-chlorO$uccinirnide 
: n.hexyl 

: trifluoroacetic ,cid 
: tetrahyd rofuran 

The compowlds (1) of the present invention eRn be 
prepared from epoxide intemlediales such as tho~e of fonnula II ,md 
amulc intermediates such a~ those of fonnula TTl. The preparation of 
llIese intennediates is described in the following schemes. 

o 

A 

n III 

where n, m, r. A. R i, R2, R3, R4, RS. R6, R7 and X are as de fined 

above. 
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Compounds n are known in the literature or may be 
conveniently prepare<! by It variety of methods famili ar to those skilled 
in the art. One common route is illustrated in Scheme 1. Acid chloride 
1. which may be commercially available or readily prepared from the 
corresponding acid by treatment with, for example, thionyl chloride or 

oxalyl chloride, is treated with diazomethane in a solvent such as diethyl 
ether. The resultant diazoketone is then treated with hydrogen chloride 
to give chloroketonc.2 (X = CO, The haloketone 2. is then reduced with 
" reducing age nt ~-uch a.~ sodium borohydride. The resultant alcohol ..1 is 
treated with bru;e such as potassium carbonate in refluxing acetooe to 
provide the desired epoxide II , The enantiomerically enriched (R) and 
(5) epoxides II are readily available by asymmetric reduction of 
baloketones 2. us ing chirn] redUcing agents such as (-) or (+ )-DlP-Cl, 
(R) or (S)-Alpine bomne or (R) or (S)-tetrahydro-l-methyl-3.3 -

diphenyl-lH,JH-pyrro\o[1.2·c:J t I ,3,2Joxazaborole-ooranc «(R) or (S)
OABoBH3). 
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SCHEME 1 

. 
2) HCI 

2. (X _ CI, Brl 

[HI X base . 

(Al ln .a {X = CI, Brl 

0 

( R' I~ 
An alternate route to the desired haloketones 2. is illustrated 

in Scheme 2, Methylketone 5. may be converted to the correspondiug 
25 haloketone usiug a variety of reagents known to those in the art and 

swnmarized in Larock Comprehensive Organic Transformatiom; VCH: 
New York, 1989, 369-372. Conveniently, methylketone.4 is treated 
with chlorine or N-chlorosuccinimide in acetic acid with an additional 
acid source such as hydrogen chloride or aluminum chloride, For the 

30 synthesis of 2. (X '" Br), bromine or NBS with hydrogen bromide or 
alwninum bromide may be used. In some cases, the chloro or 
bromoketones 2 may be commercially available, 
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SCHEME 2 

. 
A 

2. (X . CI, Sr) 

Many of the methylketones ± are commercially available or 

readily prepared by methods described in the literature and known to 

those skilled in the art. R l substituents on the acid chlorides 1 or 
methylketones :l may need to be protected during the subsequent 

procedures. A description of such protecting groups may be found in: 
Pmtective Groups in Ori:anic S~mlhCl:ii~, 2nd Ed., T . W. Greene and P. 

G. M. Wuts, John Wiley and Sons, New York, 1991. 

Compounds III can be conveniently prepared by a variety 

of methods familiar to those skilled in the art. A convenient route for 
their preparation when R6 is hydrogen is illustrated in Scheme 3. 

Compound.5. is selectively protected as a suitable carbamate derivative.6. 

with, for example, di-tert-butyl dicarbonate or carbobenzyloxy 

chloride. This compOlUld is then treated with a sulfonyl halide, 

preferably the sulfonyl chloride L. and a base such as pyridine in an 

anhydrous solvent such as dichloromethane or chloroform for 0.5 to 24 

hours at temperatures of -20 to 50°C, prefembly O"C, to provide the 

sulfonamide 8.. 'I1le protecting gruup is then removed with, for 

example, tritluoracetic acid in the case of Boc or catalytic 

hydrogenation in the case of Cbz, to give the desired amine 2.. 
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SCHEME 3. 

or CbzCl/base 

• 
or H2"Pd catalyst 

CompoWld~ rn where R6 is not hydrogen mlly be 
conveniently prepared as illustrated in Scheme 4. SulJommide .s. 
prepared as described above, is alkylated with an appropriate alkylating 
agent lil in the presence of base to provide sulJonamide ll. Removal of 
the protecting group as above gi";e.~ the def-ired compowld 21. 
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SCHEME 4 

A1k-Y 
10 

""', • 

or H?,Pd catalyst 

G .. Boc or Cbz 
y ", CI, 8J, or I 
AI<: .. C"Ce alkyl 

19203 

The sulfonyl chloride~ 1, many of which are commercially 
available, can also be readily prepared by a number of methods familiar 
to those ~killed in the art. One suitable method involves the addition of 
an organo]ithiwn reagent or a Grignard reagent to sulfuryl chloride 
following the procedure of S. N. Bhattacharya, tl.l!L 1. Chern. Soc. 
(C), J265· I 267 ( 1969). Another convenient method involve!> the 
treatmem of a thiol with rulfuryl chluride and a melal nitrate according 
to the procedure of Y. 1. Park,.Ill. al., Chemistry Letten;, 1483.1486 
(1992). Sulfonic acids are also conveniently converted to the 
corresponding sulfo!1yl chloride by trea tment with PCIS. PCI3 or SOCIZ 
(1. March. Advanced Organic Chemistry, 4th Ed .• 101m Wiley and Son.~. 
New York: 1992, pl297 and refertn~s I>ite<i therein). Aromatic lUld 
heu:roaIOlnatic compounds may be ch!ofOli;ulfonylated directly by 
treatment with Vilsmeier's reagent or choro~lJlfonje acid (Organi(; 
S)llthe~i s . I. 8). 
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'fhe diamine~ ,illre commercially available or readily 
pn:pared hy methods described in the lirerature or k.nown to those 
sk.iIled in the art . Compound l where R2 or R3 is methyl can be 
prepared from the corresponding amino acid following the method of 1. 
D. Bloom, n. JlL 1. Med. Chem.,Jl, 3081-3084 (1992). A'i> illustrated 
in Scheme 5 for R3 : methyl, the appropriate (N) amino acid 12. is 
esterified, wnveniently by treatment with methllnolic hydrochloric acid , 
and then treated with di-tert-butyl dicarbonate to give compound U. 
The eSler group is reduced with a hydride source such as lithium 
horohydridc and Ihe resu itanlllicohol is converted 10 a leaving group 
such u~ a mesylate. Removal of the Boc protecting groups give~ 
diamine 1.1.. Thi~ compound is subjected 10 catulYlic hydrogenation in 
Ihe pre~ence of ba~ sudt as sodium acelate 10 give the desired a-methyl 
amine U. The other enantiomer is available thI'IXlgh an analogous 
sequence starting with the corresponding (S) amino acid. 
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SCHEMES 

R' 1, MeOH, HCI H2N'f(X)"'(). 
Ho2e l /N 2) BOC20, NaHC03 

' .12 A5 NH2 

R' 1) UBH, BoCNH'r(X)mc~' 
Msoi: I~ 2) MeS02Cl. EI~N 

• 
.1J R NH Soc ~) TFA, CH2CI2 

R' 
H2N'i(X)mV 

H2, NaOAc - I , 
/ A' • 

MsO R NH2 cat Pd 
H ' 2CFaC0:2H 

R' 
H2N,((X)mc:_ 

Me !/J
NH R' , ,. 

Diamines i or ~nlfonam ide amincs.2 where X is -CH20-

and III is I are also readi ly preperW by methods described in the 
litentture or known 10 those skilled in the art. For example, as shown 
in Scheme 6, the sodium salt of -1 -nilfophenol l.Q is alk-ylated with 1-
bromo-2-chloroethane, conveninetly in ref1uxing 2-butanooe with a base 

such as potassium carbonate 10 give chloro derivative ll. The chloride 
is converted to the con-e.~ponding amine by treatment with lithium azide 
followed by reduction with, for example, triphenylphosphine in aqueons 
tetnthydrofuran. Protection of the resultant amine, conveniently a~ its 
I-butyl carbamate by treatment with di-lt!.1-butyldicarbonate , gives 

derivative lJi. The ni tro group is then reduced, for example, by 
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catalytic hydrogenation to provide amine 12. Acylation of intennediate 
12 with sulfonyl chloride 1, • .JIJowed by deprotection wi th acid such as 
uifluoroacetic ;\cid give~ the ~ired intennediate 22. 

NaO~ 

V NO, 

1. LiNs• DMF, 60' 
2. PPh3, THF/H20, 

3. Boc anhydride, 
CHzClz 

SQjEME6 

B . ............... 
CI 

K~C~, 
2·blllanone, 
re flux, 24h 

H2N ............... 
Ovp 
~NHS02(~H2)r· R1 

20 
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Alternatively, diamine .i where X is ,CH20- and m is I is 

available from intennediate 12 by treatment with trifluoroacetic acid. 
This diamine may then be modified as illustrated in Scheme 3. 

Diamines.i and sulfonamide amines 2. where X is 
-CH2CH2- and m is 1 are also readily prepared by methods described in 

the literature or kno\.VIl to those skilled in the art. For example, as 
shown in Scheme 7, bromo derivative 21 is treated with sodium cyanide 
to provide nitrile 22.. The nitro group is selectively reduced by 
treatment with hydrogen and catalytic palladium to provide amine n. 
Amine n is acylated with sulfonyl chloride 1 to give the corresponding 
sulfonamide 2:1. Reduction of compound 2:!. with cobalt chloride and 
sodium borohydride provides the desired amine 2,i. 
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SCHEME? 

• I 
__ N::.,CN",, _ _ NC~ 

DMSO A 
RT, 6 h .ll N02 

CoCI:z06HzO 

NaB~.MeOH 

Alternatively, diamine.5. where X is -CH:zCH2- and m is 1 

is available from intennedia(e n by reduction of the nitrile group with, 
for example, cobalt chloride and .~odium borohydride. This diamine 
may then be modified a.~ iltustnlteu in Scheme 3. 

30 I ntennediate.~ D and III are coupled by beat1ng them neat 
or as a solution in a pular solvent such as methanol, acetonitrile, 
tettahydrofuran, dimethy l ~u lfo-,; ide or N·methyl pyrrolidinone for J 10 
24 hours at temperatures of 30 \n 150"C to provide compotlnds 1 as 
shown in Scheme 8. The reaction is conveniently conduct~d in 
refluxing methanol. Alternatively, a salt of amine lll, su ch as the 

Page 24 of 108



- 21 - 19203 

trifluoroacetate or hydrochloride sa lt, may be used. In these cases, a 
base such as sodium bicarbonate or dietbylisopropylami.ne is added \0 

tbe reaction mixture, 'The product is purified from unwanted side 
products by recry~talJization, trituration, preparative thin layer 
chromatography, flash chromatography on silica gel a~ described by W, 
C. Still,~. ilL J, Org. Chern. ~ 2923 (1978), medium pressu re liquid 
chromatography, or HPLC. Compounds which :u e purified by HPLC 
may be isolated a.~ the corresponding ~alt Purification of intermediates 
is achieved in the s!tITle manner. 

SCHEME R 

In some ca.~, the coupling product 1 from the reaction 

described in Scheme 8 may be further modified, for example, tiy the 
removal of protecting groups aT the manipulation of ~ubstituents on, in 
particular, Rl and R7. The . ..e manipulations may include, but are nOl 
limited to, reduction, oxidation. a tkylation. acylation, and hydrolysis 

reactions which are commonly known 10 those ski lled in the an. 
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An alternate method for the synthesis of compound I is 
illustrated in Scheme 9. Epoxide II is coupled to amine 5. as described 
above for coupling intermediates II and III (Scheme 8) to give aniline 
derivative 21. The secondary amine is selectively protected, for 
example, as a carbamate by treatment with di-tert-butyldicarbonate to 
provide carbamate 22. Alternatively, nitro amine 2Q. is used in the 
coupling reaction to provide 28.. Following protection as described 
above, the nitro group is reduced, for example, by catalytic 
hydrogenation, to provide intermediate 22.. Treatment with a sulfonyl 
chloride in the presence of a base such as pyridine followed by removal 
of the protecting group with. in the case of a tert-butylcarhamate, acid 
such as trit1uoroacetic acid or methanolic hydrogen chloride, providl:s 
the sulfonamide 1. 
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SCHEME 9 

(R ')~ • 

[ 

2) TFA or HCVMeOH 

In some cases, compound I from the reactlo!l sequence 
illu~trated in Scheme 9 may be further modified, for example, by the 
removal of protecting groups or the mllIlipulation of substilUents on, in 
particul l1.T, R 1 and R7. a.o; described above. In addition, m:UlipulatioD of 
subs Li ruelll& on any of the imermedimes in the reaction .seque.nce 
iIIum:l.led in Scheme 9 may occur. One such example is illust rated in 
Scheme 10, Compound}Q, which is prepared as outlined in Scheme 9 

from the corre~ponding epoxide, is subjected to reduction using lin (II) 
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chloride to provide compound ll. Other examples of substituents on 
compowld I which may be re<iuced to the corresponding amine by 
methods commonly known to those skilled in the an include nitro 
group.~. nilriles, and azides. 

SCHEME 10 

j SoC. 
aq. H'C~MeOH 

The compounds (I) of the present invention can also be 
prepared from amine intermediates such as those offonnula III and 

25 halokelone intcnnediates such as those of fonnula.t as shown in 
Scheme J I . Amine ill is alkylated with halokelone derivative 2. 
cooveniemly by trearment of a mixture orID and 2 with ba!\e such as 
potassium carbonate or trietbyl~ine in a polar solvent such as 
acetonitrile, acetone or dimethylfonnamide. The re~'Ultant aminoketone 

30 12 is reduced with, for example, sodium borohydridc in methanol to 
give the cIe~ired aminoalcohol l. 
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SCHEME 11 

[H] 
~.:..-. r 

In ~OOle cases, the product I from the reaction de.sc rihed in 
Scneme I I m3Y be further modified, for example, by the removal of 
protecting group~ or the manipulaTion of substiruents on, in particular, 
Rl and R7. These mWlipulations may include, but are not limited to, 
reduction, oxidatioll, alk.ylation, acylation, and hydrolysis reaction~ 

which are commonly known to those skilled in the an. 
Compounds of the general Formula I may be sepantted illlo 

dia~tereoisomeric pails of enantlomen; by, for example, fractional 
crystallization from a suitable solvent, for e.>;ampie methanol or ethyl 
acetate or a mixture thereof. The pair of enantiomers thus obtaiaed 

mhy be sepantted into individual stereoiwmers by conventional mean.,. 
for example by the use of an optically active acid as II resolving agent. 

I 
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Alternatively, any enantiomer of a compound of the 
ge~ral Fonnula I n1lIy be obtained by stereospecific synlbc!fls using 
optically pure starting materials of known configura.ion. 

'The instant compOlUlcl~ can be isolated in the fann of their 
pharmaceutically acceptable add ~ddition salts, such as the salts derived 
from using inorganic and organic acids. Examples of ~uch acids arc 
hydrochloric, nitric, sulfuric, phosphoric, fonnie, acetic. 
trinuomacetic. propionic, maleic. succinic. malonic and the like. 1n 
addition, certain compounds containing IiJl acidic function such as a 
carboxy or tetraloie, can be isolated in the fonn of their inorganic salt 
in which the cOlUlterion can be selected from sodium, pota~sjum, 
lithium, calcium, magnesium and the like, as well as from organic hases. 

As previollsly indicated. the compounds of the present 
invention have valuable phllrnIacological properties. 

TIle present invention "Iso provides a compound of the 
general Fonnula I or a pharmaceutically acceptable salt. thereof for usc 
as an active therapeutic ~ub,o;tance. 

In one aspect, the Pll:selil invent jOn provides a compound 
of the general Formula I or a phannaceutically acceptllble ester thereof: 
or a phannaceutiClllly acceptable salt !hereof for use in the treatment of 
obesity in human or non-human animals. 

TIle pre.sent invention further provides a compound of the 
general Formula 1. or a phannaceutically acceptable ester thereof; or 
phannaceutically acceptable sail thereof. for use in the trealDlem of 
hyperglycemia (diabetes) in hwnan or non-human animab. 

TIle disease diabetes mellitus i~ characterized by metabolic 
defects in production and utilization of glucose which result in the 

faiiure to maintain appropriate blood sugar levels. The re.-:ult of these 
defects is elevated blood glucose or hyperglycemia. Resealth on the 

treatment of diabetes ha~ centered on attemPtS to normalize fasting and , 
postpnmdial blood glucose level s. Treatments have inc.luded paremeral 
administration of exogenous insulin, oral administration of drugs and 
dietary ther.lpies. 
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Two major fonns of diabetes mellitus are now recognized. 
Type I diabetes, or insulin-dependent diabetes, is the result of an 
absolute deficiency of insulin, the hOJIDone which regulates glucose 
uti.1iz.ation. Type II diabetes, or insulin-independent diabetes, often 
occurs in Ihe face of Ilonnal, or even elevated levels of insulin and 
appears to be the result of the inability of tissues to respond 
appropriately to insulin. Most of the Type II diabetics are also obese. 

In addition the compounds of the present invention lower 
triglyceride levels and cholesterol levels and raise high density 
lipoprotein levels and are therefore of use in combatting medical 
conditions wherein such lowering (and raising) is thought to be 
beneficial. Thus they may be used in the trea!ment of hyper
triglyceridaemia, hypercholesterolaemia and conditions of low HDL 
(high density lipoprotein) levels in addition to the treatment of 
atherosclerotic disease such as of coronary, cerebrovascular and 
peripheral aneries, cardiovascular disease and related conditions. 

Accordingly, in another aspect the present invention 
provides a method of lowering triglyceride and/or cholesterol levels 
and/or increasing high density lipoprotein levels which comprises 
administering, to an animal in need thereof, a therapeutically effective 
amount of a compound of the formula (1) or phannaceutically 
acceptable salt thereof. In a further aspect the present invention 
provides a method of treating atherosclerosis which comprises 
administering, to an animal in need thereof; a therapentically effective 
amount of a compound of the formula (I) or pharmaceutically 
acceptable salt thereof. The compositions are formulated and 
administered in the same general marmer as detailed below for treating 
diabetes and obesity. They may also contain other active ingredients 
known for use in the treatment of athero~clerosis and related conditions, 
for example fibrates such as clofibrate, bezafibrate and gemfibrozil; 
inhibitors of cholesterol biosynthesis such as HMG-CoA reductase 
inhibitors for example [ovastatin, ~imvastatin and pmvastatin; inhihilors 
of cholesterol absorption for example beta-sitosterol and (acyl 
CoA:cholesterol acyltransfentse) inhibitors for example melinamide; 
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anion e;o;chllnge resim for example chole.styramine, colestipol o r II 
dialkyiaminoalkyl derivatives of a cross-linKed dextran: nicOlinyi 
alcohol, nicotinic acid or a snit thereof; vilanllll E; and tbyromimetic~. 

The compounds of the instant invention also have the effect 
of reducing intestinal motility and thus find utility as aiding in the 
lrelttment of variou~ gutrointestin111 disorders such as irritable bowel 
syndrome. It ha.~ ~n proposed timt the motility of non·sphincteric 
smooth mUllcie contrn.cLion i~ mediated by activity at 1\3 
adrenoreceplor5. The avai lability o f a P3 specific agonist, with liu le 
activity at ~1 and 1'2 recepto rs wi ll as.~i st in the phannacologic cont ro l 

of intestimll motility without concurrent cardiovascular effcCfS. The 
instant compound:; are admilli~tered l:enernlly a,~ described below with 
dO$ages similar to those used for the treatment of diabetes and obesity . 

It has al&o been found unexpectedly that the compound~ 

which act as agoni~ts at 83 adrenoreceptors may be useful in the 

treatment of gastl"t)intestinal disorden, especially peptic ul cera l ion~ . 

eropbagitis, gastritis and duodenitis, (including that induced by Ii. 
pylOri ), mtestinal ulcerAtions (including inflamma.tory bowel disease. 
ulcerative coli tis, Crohn's disease and proctitis) and gastrointe.~tinal 
Ulce rations, 

hi addition, ~3 receptors have been indicated to haye an 

effeel on the inhibition of the release of neuropeptides in cenain sensory 
fibers in the lung. As sensory nerves may play an imponant role in the 
neurogenic inflammation of ajrwtly~, including cough, the instant 
specific ~3 agonists may be useful in the treatment of neurogenetic 

infhmunation , such as I!sthma, with minimal effects 011 the cardio

pulmonary system. 
133 adrenorecepton are also able to pnxluce selective 

3J.ltidepressant effccL'I by stimulat ing the 1i3 receptors in the brain and 

thus an additional contemplated uti lity of the compounds o f this 

invention are ali antidepress3nt agents. 
1lle active compounds of the present invention may be 

orally administered as a pharmaceutical composition, for example, with 
an inert diluent, or with an !\ssimilable edible carrier, or they may be 
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enclosed in hard or soft shell capsule.~ , or they may be compressed into 
tablet:; , or they may be incorporated directly with the food of the diet. 
For oral therapeutic admjnj~tnuion , wlUch includes sublingual 
adminislrdliolJ , these active compounds may be incorporated with 
e xcipients and used in the fonn of tablets, pills, capsules, ampules, 
sachets, elix~, suspensions, ~yrup ~ , and the like. Such compositions 
and prepuration~ should contain Ht least 0.1 percent of active compound. 
The percentage of active compound in the~e compo~itiolls may, of 
COUThe. be varied and may conveniently be between about 2 percent to 
about 60 percent of the weight of the unit. The amount of active 

compound in such IhernpeutiC1l lly useful compositiQns is such that M 
effective dosage will be obtained. The active compOWld~ can a lso be 
administered intmnasally as, for eump1e, liquid drop~ or spray. 

The effective dosage of active ingredient employed may 
vary depending on the particular compound employed, the mode of 
adminimation, the condition being treated and the severity of the 

condition being treated. 
When treating diabetes mellirus and/or hyperglycemia 

generally satisfactory rt:sul ts are obtained when the compounds of the 
present invention are !l.dmi.nistered at a daily dosage of from about 0.1 
milligram to about 100 milligram per kilogram of animal body weight, 
preferably given in divided dO!les two to six times a day, or in sustained 
release form. For mru;t Jarge mamm!lls, the total daily dos!l.ge is from 
about 1.0 milligrams to about 1000 milligrams, preferably from about 1 
miUigrnms 10 aboul 50 milligrams. ht the ca.~ of a 70 kg adult human, 
!he lotal daily dose will genemlly be from about 7 milligrams to about 
350 milligrams. This dosage regimen may be !ldjusted to provide the 
optimal therapeutic re~ponse. 

When treating obesity, in conjunction with diabetes and/or 

hyperglycemia, or alone, generally satisfactory ~sult~ are obtained 

when the compounds of the present invention are administered at a daily 
dosage of from I milligram to aboul 1000 milligmJlls per kilogram of 
animal body weight, preferably given in divided do,<;e,<;. two to six times a 
day, or in sustained re lease form. For most luge mammals, the tota l 
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daily dosage is from about 10 milligrams to about 10,000 milligrams, 
preferably from about 10 milligrams to about 500 milligrams. In the 
case of a 70 kg adult human, the total daily dose will generally be from 
about 70 milligrams to about 3500 milligrams. This dosage regimen 
may be adjusted to provide the optimal therapeutic response. 

The tablets, pills, capsules, and the like may also contain a 
binder snch as gum tragacanth, acacia, com starch or gelatin; excipients 

such as dicaJcium phosphate: a disintegrating agent such as com starch, 
potato starch, alginic acid; a lubricant snch as magnesium stearate; and a 
sweetening agent such as sucrose, lactose or saccharin. When a dosage 
Wlit foml is a capsule, it may contain, in addition to materials of the 
above type, a liquid carrier such as a fatty oiL 

Various other materials may be p~sent as coatings or to 
modify the physical fonn of the dosage unit. For instance, tablets may 
be coated with shellac, sugar or both. A syrup or elixir may contain, in 
addition to the active ingredient, sucrose as a sweetening agent, methyl 

and propylparabens as preservatives, a dye and a flavoring such as 
cherry or orange flavor. 

These active compounds may also be administered 
parenterally. Solutions or suspensions of these active compounds can be 
prepared in water suitably mixed with a surfactant such as hydroxy
propyJceliulose. Dispersions can also be prepared in glycerol, liquid 
polyethylene glycols and mixtures thereof in oils. Under ordinal)' 
conditions of storage and use, these preparations contain a preservative 
to prevent the growth of microorganisms. 

The phannaceutical fonns suitable for injectable use 
inclnde sterile aqueous solutions or dispersions and sterile powdern for 
the extemporaneous preparation of sterile injectable solutions or 
dispersions. In all cases, the: fonn must be sterile and must be fluid to 

the extent that easy syringability exists, It must be stable under the 
conditions of manufacture and storage and must be preserved against the 
contaminating action of microorganisms snch as bacteria and fungi. 

The carrier can be a wlvent or dispersion medium containing, for 
example, water, ethanol, pol yo! (e.g. glycerol, propylene glycol and 
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liquid polyelhylene glycol), suitable mixtures thereof, and vegetable 
oils. 

The following examples are provided so that the invention 
might be more fully understood. They should not be construed as 
limiting the invention in any way. 

EXAMPLE 1 

~~~ 
NJ NJ V NH , , ' 

erN 

(E)-N -[2-[ 4-(aminopheny I)] ethyl]-2-hydroxy-2-(tetrazolo[ I ,5 -a] pyrid-6-
yl)ethylam jne 

A solution of 1.62 g (10 mmol) of (R)-2-(tetrazolo[I,5-
a]pyrid-6-yl)oxirane (See Fisher and Wyvran, European Patent 
Application 0 318 092 A2 for the ~ynthesis of this compound.) and 4.1 g 
(30 mmol) of 2-(4-aminophenyl)elhyJamine in 30 mL of methanol was 

heated at reflux for Sh. The reaction mixture was concentrated and the 
residue chromatogntphed 011 silica gel (2% methanol/9R% methylene 
chloride) to give 1.69 g (56%) of the title compound:1H NMR (400 
MHz, CD30D) 8 9.01 (d, lH, 1 =1.3 Hz), 8.02 (d,! H, J = 9.2 Hz), 7.82 

(dd, IH, J = 1.3,9.2 Hz), 6.94 (d, 2H, J = 6.3 Hz), 6.63 (d, 2H, J = 6.3 
Hz), 4.91 (m, lH), 2.82 (m, 4H), 2.67 (t, 2 H, J '" 7.1Hz). 

EXAMPLE 2 
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00-N -[ 2-[4-(aminopheny I) ]ethy 1]-2.hydroxy-2-(tetrazolo[ 1 ,5-a ]pyrid-6-
ynetby1carbamjc acjd I,I-dimethylelhyl ester 

A solution of 1,69 g (56,7 nunol) of the amine from 
EMmple 1 and 1,23 g (56,7 nunol) of di-1crt,-butyl dicarbonate in 10 
mL of tetrahydrofuran (THF) at 0° C was stirred for 2 h. The reaction 
mixture was concentrated and the residue chromatogmphed on silica gel 
(4% methanol!96% methylene chloride) to afford 2.2 g (97%) of the 
title compound: IH NMR (400 MHz, CD30D) (j 8.96 (s, lH), 8.05 (m, 

2H), 7.85 (m, 2H), 6,93 (dd, 2H, J = 7.7, 8.3 Hz), 6,66 (d, 2I-I, J '" 8.3 
Hz), 4,99 (m, HI), 3.49 (m, 4H), 2.70 (t, 2B, J =6,5 Hz), 1.26 (s, 9H), 

EXAMPLE 3 

4-CHexylamjnocarbonylamino)benzenesulfooyl chloride 
Hexylamine, 12.15 ml (9.2 mmol), was added dropwise to a 

solution of 10 ml (9,2 mmol) of phenyl isocyanate in TBF (ISO m]) at 
we, and stirring was continued for 1 h, The solvent was removed in 
vacuo, and the resultant hexyJ phenyl urea was used ..,,,itllOut fiuther 
purification. 

A 6-g (2,7 nunol) portion was added over 20 min to 
chlorosulfonic acid at O"C, followed by heating at 60cC for 2h. After 
cooling, the mixture wa.~ added to ice/water (100ml) and the aqueous 
phase extracted with EtOAc (3x l00 ml), The combined organic phase 
was washed with brine (50 ml), dried with MgS04, concentrated, and 

30 purified hy flash chromatography (silica gel, 75% hexane/ 25% ethyl 
a~etate) to give 6 g (70%) of the title compound: 1H NMR (CDCI3) I) 

7.85 (d, 2H, J = 9,6 Hz), 7,54 (d, 2H, J = 9.6 Hz), 6.79 (br.s, lH), 
4,71(br. s, lH), 3,23 (t, 2H, J = 8 Hz), 1.54-1.44 (m, 2H), 1.33-1.20 (m, 
6H), 0.91-0,79 (m, 3H), 
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EXAMPLE 4 

CR)-N -[ 4- [2-[lH 1 ,1-dimethy 1ethoxycarbonyl)-Ii -[2-hydroxy-2-(tetra-
2010[1 ,5-a]pyrid-6-yl) ]ethy Ijamino ]ethyl]pheny I] -4-(hexylaminocarbon
v lamjno)benzenesulfonamide 

To a stirred solrrtion of 0.200 g (0.502 llUllOI) of the Boc

compound from Example 2 in 3 mL of methylene chloride was added 
80 mg (1.00 mmol) of pyridine followed by 0.16 g (0.75 nllllol) of the 
sulfonyl chloride from Example 3. After being stirred for 5h, the 

reaction mixture was concentrated and the residue chromatographe.d on 
20 ~ilica gel (10% methanol/90% methylene chloride) to afford 0.303 g 

(88o/c) of the title compound: III NMR (400 Hz, CD30D) 0 8.95 (s, 

IH), 8.0-8.08 (m, lH), 7.75-7.87 (m, 1H), 7.40-7.62 (m, 4H), 7.00 (m, 
4H), 4.95 (m, 2H), 3.47 (m, 2H), 3.15 (m, 2H), 2.75 (m, 2H), 1.52 (t, 

2H, J == 6.0 Hz), 1.33 (m, SH), 1.21 (s, 9H) , 0.90 (t, 3H, J == 6.0 Hz). 

EXAMPLE 5 
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CR)-.\:i-[4-[2-[[2-hydroxy-2-(4-aminopyridin-3-yl)ethyIJaminoJethylJ
phenyll-4-(hexylaminocarbonylanllno)benzenesulfonHmjde 

A mixture of 0.302 g (0.44 mmol) of the tetra:/:ine from 

Example 4, 0.20 g (O.RRmol) of tin(II) chloride dihydrate and 0.3 ml of 
concentr.tted aqueous hydrochloric acid in 2 mL of methanol was heated 
at reflux for 5 h. The reactiou mixture was concentrated and the 
residue purified by reverse-phase MPLC (CS, 47%methanoV53 0.1 % 

trifluoroacetic acid buffer) to give 0.32 g (78%) of the title compound 
as its bimifluoroacetate salt: 1H NMR (400 MHz, CD30D) 0 7.96 (dd, 

lH, J '"' 2.0, 9.2 Hz), 7.86 (d, LH, J == 2.0 Hz), 7.59 (d, 2H, J == R.8 Hz), 

7.43 (d, 2B, J == 8.8 Hz), 7.14 (d, 2H, J == 8.4 Hz), 7.07 (d, 2H, J == 8.4 
Hz), 7.03 (d, LH, J == 9.2 Hz), 4.92 (m, IH), 3.23 (m, lH), 3.15 (m,2H), 
2.93 (m, 2H, 4.0 Hz,), 1.49 (t, 2H, J == 6.0Hz), 1.32 (m, 8H), 0.91 (t,3H, 
J == 6.0 Hz); CI MS miz 555(M+1). 

Following the procedures outlined for Examples 1-5, the 
compounds listed in Table I were prepared. 

TABLE 1 

:....¥.::-:t"ri~fl~"-O-W·,·t-,ta:-:-,,-,-,71t:t ~~T,;~~~~~"I~H¥:)' 7.45 

R 
tritluoroacetate salt 
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I ,2-bem:isoxazol-5-y I, 
trifiuomacetate sail 

4-iodophenyl, 

tritluoroacelate salt 

4-[ (N-hexy I,N -methy 1-
aminocarbonyl)amino ]
phenyl, trifluoroacetate 
salt 

4-[(N,N-dimethyl
aminocarbony I )amino]
phenyl, trifiuoroacetate 

sitlt 

~'O 0 

:::"... NCN-nH8X 

trifluoroacetate salt 

9.02 (s, lH), IUO (d, lH, J :: 1.3 
Hz 7.90 m IH, 7.77 (m, lH 

7.R3 (d, 2H, J =: R.6 Hz), 7.46 (d, 
2H, J :: R.6 Hz 

7.62 (d, ZH, J:: 4.6 Hz), 7.48 (d, 
2H, J == 4.6Hz), 2.99 (s, 3H) 

3.0 (s, 6H) 

3.88-3.83 (m, 2H), 3.57-3.50 (m, 
2H), 2.89-2.95 (m, 2H), 1.61-1.52 
(m, 2H), 1.37 -1.30 (m, 6H), and 
0.93-0.88 (m,3H) 

EXAMPLE 14 

~CI 
lNJ -Hel 

3 -(2-ChloroacetY!)Dyridjne hydrochloride 

To a solution of 12 g (II mL, 100 nnnol) of 3-
acetylpyridine in 100 mL of ethyl ether was added 100 mL of I M 
ethereal hydrogen chloride. The. re~ultant precipitate was filtered and 

15.0 g (95.2 mmol) was collected and placed in a 500-mL round bottom 
flask eqnipped with 11 magnetic stir bar. To this was added 95 mL of J 
M hydrogen chloride in acetic acid. After the mixture WitS stirred until 

all the solid hitd dissolved, 12.7 g (95 .2 mmol) of N·chlorosuccinimide 
(NCS) was added in one portion. The solution turned yellow and the 
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NCS gradually dissolved. After 4 h, a white precipitate h~d fonned. 
The mixture was allowed to sti r for 2.5 days. It was then filtered. TIle 

solid collected was washed with 10 mL of acetic acid and 200 mL of 
ethyl ether to give 15.2 g (83%) of the title compound as a white solid: 
IH NMR (2()() MHz, d6-DMSO).s 9.22 (I, IH, J '" 1 Hz). 8.29 (dd, lH , J 

'" 1.6, 5.1 Hz), 8.55 (td, lH, J '" 2, 8.1 Hz). 7.82 (ddd. Itt J .. 0 .8, 5.1, 
8.1 Hz). 5.27 (s, lH), 

EXAMPLE 15 

OH 
~CI 
l,J 

N 

(R)-a.ChlQ[QWClhyl.3 .pyridjnemeIhauo! 

To a stirred so lution of 3.67 g (11.5 nunol) of 
(. )-1i-chlorodiisopinocampheylbor.me rH -DIP-CJ] in II mL of THF Itt 
-2:'i ec wru; lidded a sIu", of 1.00 g (5.21 mmol) of tlle product from 
fuample 14 in 5 mL of THF via a cannula. Following the addition of 
O.RO mL (5.79 nuno l) of trielhylamine, the rt:lIction miJ. tu re was stirred 

at -25 "C for 4 day:;:. To the mixture was added 10 mL of water which 
was then allowed to wann to room temperatu~. To the mixture was 
added 20 mL of ethyl acetate and the organic phase l>eparlllcd. The 
aqueous phase was neutralized with ~atnrated NaHC03 solution then 
extracted six times with ethyl acetate. The combined organic phase was 
concentrated in vacuo to IIfford a yellow oil. Flash Chromatography 
(~i l ica gel , 75 - JOO% ethyl acela~e-hexanes) afforded .561 mg (68%) of 
the title compound as Ii pale yellow oil: 1 H NMR (400 MH;e, C030D) 0 

8.58 (d , lB, J "" 1.8 Hz), )(.46 (dd, I H. J = 4.9. 1.5 Hz) . 7.90 (d. I H, J = 
7.9 Hz), 7.44 (dd. IH, J =7.9. 4.9 Hz). 4 .93 (m, IH). 3.75 (m, 2H). 
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EXAMPLE 16 

CR}-(Pyrj d -3 -yJ)ox j rane 

To II solution of 557 mg (3.55 rumol) of the product from 
Example 15 ill 16 mL of acetone was added 1.80 g of polassium 
carbononate. The mixture was heated at reflux for 20 h then cooled to 
room temperature. The mixture was filtered and the filtrate evaporated 
in vacuo. Flash chromalOgraphy (silica gel, 2% methano l-methylene 
chlo ride) afforded 262 mg (61 %) of the title compound as a pale yellow 
oil; IH NMR (200 MHz, CDCl3) 0 8.54 (m, 2H). 7 .52 (m, IH), 7.24 

(m, t H). 3,86 (dd, lH, J '" 4.0, 2.5 Hz), 3. 17 (dd, IH, J == 5.4, 4.0 Hz), 
2.80 (dd. I H, J = 5.4. 25 Hz.). 

EXAMPLE 17 

CR)·N . f2-1 4-CAminupheuyl)'lethyll-2 -hydroxy-2-Cpyri d-3-yDethylarnioe 
To a stirred solution of 377 mg (2.44 mma!) of 

4-amioopbenethylumine in 10 mL of melhanol was added a oolution of 
300 mg (2.48 romo!) of the product from Example 16 in 15 mL of 

30 methanol. The mixture wa.~ h eated at reflux for 16 h then coo led to 
room lempernrure. The methanol was removed in vtlCUO and the residue 
chromalog.ra.phed (si lica gel , 6 - 8% methanol, I 'll ammonia.methylene 
chloride) to afford 101 m g (1 6%) of the title compuund together with 

279 mg of a mixtu~ that was rechromatogr'"Jphoo (5% methano l, 1 % 

ammonia-methylene chloride) to give a further 54 mg (9 %) of the ti lle 
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compound liS an off-white solid: lrI NMR (500 MHz, CD30D) 8 8.52 
(d, lH, J == l.8 Hz), 8.43 (dd, lH, J == 4.8,1.4 Hz), 7.81 (m, lH), 7.40 
(m, lH), 6.95 (d, 2H, J == 8.3 Hz), 6.67 (d, 2E, J == 8.3 Hz), 4.81 (m, 
lH), 2.90-2.65 (m, 6H). 

EXAMPLE 18 

(RH:i -[2-[ 4-( aminophenyl) JetbyIJ-2-hydroxy-2-(pyrid-3-
yOethylcarbamic acid l,l-dimethylethyl ester 

A solution of 386 mg (1.77 mmol) of di-kI1-butyl 
dicarbonate in 3.5 mL of THF was added, via a cannula, to a stirred 
slurry of 456 mg (l.77 mmol) of the product from Example 17 in 3.6 
mL of TrIF cooled to 0 QC The yellow solution was stirred at 0 "C for 
3 h, then the TIIF was removed in vacuo. Flash chromatography (silica 
gel, 10% methanol, 1 % ammonia-methylene chloride) afforded 549 mg 
(87%) of the title compound as an off white solid: 1 H NMR (500 MHz, 
CD30D, mixture of rotomers) 8 8.45 (m, 2H), 7.83 (d, O.6H, J "" 7.4 

Hz), 7.78 (d, O.4H, J == 6.9 Hz), 7.41 (m, lH), 6.94 (d, 0.8H, J == 8.0 
Hz), 6.89 (d, !.2H, J == 7.8 Hz), 6.66 (d, 2H, J == 7.3 Hz), 4.89 (m, IH), 
3.42-3.21 (m, 4H), 2.67 (m, 2H), 1.39 (s, 5AH), 1.36 (s, 3.6H). 
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o O S02 
f1H8X-NH)l~ I .& 

19203 

(R)-J:i-14-12-[ [2-Hydroxy -2-(pyridin -3-yl)ethyl]amino jethyl]phenyl J-4-
(hexylHm jnocarbony laroino}benzenesulfonamide 

To a solution of 302 mg (0.845 mmol) of the product from 

15 Example J 8 and 137 )..lL (1.69 mmol) of pyridine in J 0 mL of 
methylene chloride was added 296 mg (0.928 rnmol) of 
4-(hexylaroinocarbonylamino)benzenesulfonyl chloride from Example 
3. The reaction was stirred for 12 h then the solvent removed in vacuo. 
Flash chromatography (silica gel, 6% methanol, 0.5% ammonia-

20 methylene chloride) afforded 468 mg (87%) of the HOC-protected title 

compound. 
A ~olutioll of 468 mg (0.731 nunol) of BOC-protected title 

compound in 5 mL of methylene chloride and 5 mL of trifluoroacetic 
acid was stirred for 30 min then the volatile components removed in 

25 vacuo. The residue was azeotroped twice with 10% methanol/toluene, 
twice with methanol, then dried in vacuo to give 521 mg (93%) of the 
title compound as its trifluromcetate salt: IH NMR (400 MHz, CD30D) 

08.88 (s, lH), 8.79 (d, ]H, J == 5.5 Hz), 8.53 (d, ]H, J == 8.2 Hz), 7.99 
(m, ]H), 7.59 (dd, 2H, J == 6.9,1.9 Hz), 7.43 (dd, 2H, J == 6.9, 1.9 Hz), 

30 7.15 (dd, 2H, J == 8.6, 2.1 Hz), 7.08 (dd, 2H, J '" 8.6, 2.1 Hz); 5.23 (m, 
lH), 3.40-3.10 (m, 6H), 2.94 (m, 2H), 1.49 (m, 2H), 1.32 (m, 6H), 0.90 
(m,2H). 

Following the procedures outlined for Examples 14-19, the 

comp01.111ds listed in Table 2 were prepared. 

Page 43 of 108



, 

10 

21 

20 

24 

" 

30 

, 

TABLE 2 

~alt 

2-naphthyl 

3--quinolinyl, 
trifluoroacetate .~a lt 

4-[ (N -hexyJ ,N-me1hyl. 

aminocllrbonyl)runino] . "" ,' ;'" 

phenyl, tri" 1uoro'''''''' 1(,;,; 

19203 

2H), 3.40-3.15 em, 6H). 2.94 
2H), 1.55 (m . 2H), 1.32 (m,-

16 >'), (1.89 (m. 3H). 

Page 44 of 108



30 

- 41 - 19203 

Slarting with commercially available (B)-styrene epoxide 
and following the procedures outlined for Examples 17-19, the 
compound~ listed in Table 3 were prepared. 

TABI F 3 

27 2-na~p~h~th~Y~I,.!!!!!'-"<!!...-~~~~S!":?'90C;;;:~n.-
trifluoroacetale salt 

:2ii81--t3~-~4U~i~""~I;;;i"~y:CI,---i~~(d, tH, J = 2.2 Hz), 8.75 (d, 
trit1uoroacetate salt IH, J = 2.1 Hz), fW7 (d, IH, 1 = 8.4 

, 8.03 (d, lH, J = 8,3 Hz), 7.92 
(t. tH, J = 7.0 Hr), 7.72 (I., IH, J = 
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WHAT IS CLAIMED IS; 

where 

11 I S 

m i~ 
ris 
A is 

Rlis 

J . A compound having the formula I; 

0 105; 
o Of I: 
o to 3: 
.,m:nyI.- a 5 or 6-membered heterocyclic ring with from l 
to 4 heteroatoms selecled from oxygen, sulfur and 
nitrogen, a. bonzemt_oog-f\l.lWd Ie a. .~Gfl eyelaalkyhins-,. 

a benzene ring fused to a 5 or 6-membered heterocyclic 
ring with from I to 3 heleroatoms selected from oxygen, 
sulfur and nitrogen, or a 5 Of 6-membered heterocyclic 
ring with from I to 3 belerootorns selected from oxygcn, 
sulfur and nitrogen fu~ed to a 5 or 6-membered 
heterocyclic ring Vlith from 1 to 3 heteroatoms ,>;elected 
from oxygen, sulfur and nitrogen; 
hydroxy, exo, halogen, cyane . maRR, SRg 
trif1uoromethyl, CI-C6 alkyl, C l-C6 aikoxy, S02R9, 
OCOR9, mBCOR9, COR9, NRSS02R9, NR8COZRS, or 

CI-Cti alkyl substituted by hydroxy, halogen, cyano. 

NR8RS, SR8, trifluoromethyl , CI -C6 alkoxy, C)-eR 
cycioalkyJ, phenyl, NRBCOR9, COR9, S02R9, OCOR9, 
NR8S02R90r NR8C02R8; 
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R2 and R3 are independently hydrogen, C i-C6 alkyl or CI-C6 alkyl 
with I to 3 substituents selected from hydroxy, CI ,C6 

alkoxy, and halogen; 
X is -CHZ-, -CH2-CH2-, -CH=:CH- or -CH20-; 
R4 and R5 are independently hydrogen, CI-C6 alkyl, halogen, NHRS, 

ORS, S02R9 or NHS02R9; 
R6 is hydrogen or CI-C6 alkyl; 
R7 is Z-(Rla)n; 
RIa is R 1, C3-CS cycloalkyl, phenyl, or 5 or 6-membered 

heterocycle with from 1 to 3 heteroatoms selected from 
oxygen, sulfur and nitrogen, optionally substituted willi up 
to three groups independemly selected from axe, R 8 lmd 

Z is 
NRRRS; 
phenyl, naphthyl, a 5 or 6-membered heterocyclic ring 
with from 1 to 4 heteroatoms selected from oxygen, sulfur 
and nitrogen, a benzene ring fused to a C3-Cg cycloalkyl 

ring, a benzene ring fused to a 5 or 6-membered 
heterocyclic ring with from 1 to 3 heteroatom~ selected 
from oxygen, sulfur and nitrogen, or a 5 or 6-membered 
heterocyclic ring with from 1 to 3 heteroatoms selected 
from oxygen, sulfur and nitrogen fused to a 5 or 6-
membered heterocyclic ring with from 1 to 3 heleroatoms 
selected from oxygen, sulfur and nitrogen; 
hydrogen, CI-C I 0 alkyl, C3-Cg cycloaJkyl, Z optionally 
having 1 to 3 substituents selected from halogen, CI-C6 
alkyl and CI-C6 alkoxy, or CI-CIO alkyl having I to 3 
substituent.~ selected from hydroxy, halogen, COZH, COZ
Cl-Qi alkyl, S02-CI-C6 alkyl, C]-Cs cycloalkyJ, C j-Q. 

alkoxy, and Z optionally substituted by from I to 3 of 
halogen, CI-C6 alkyl or CI-C6 alkoxy; 
R8 or NRSR8; or 

a phannaceutically acceptable sal! thereof. 

2. A compound of Claim I where 
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X is 
Rl is 

o to 3; 
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o to 2; 
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~n)'l. Of-a 5- o r 6-membered heterocyclic ring with from 
I to 4 nitrogen atoms; 
-CH2-; 

hydroxy, halogen, cyano , trifluoromethyl, NRSRS, 
NR8S02R9, NR8COR9, NR8C02RS, Cl,C6 alkyl 

optionally substiruted by hydroxy; 
R2, R3 are independently hydrogen or methyl; 
R4, R5 1lnd R6 are each hydrogen: lind 
Z and Ri a are as defined in Claim I . 

wherein 
n 11; 

Z is 

3. A compound of Claim 1 having die fonnula Ia: 

o to 3; 

1 
halogen or NRBR8; 

I, 

halogen, C l -Qi alkyl, NR8RR, NR&cOR9, NR8C02R8, 

OCOR9, or.') or 6-membered heterocycle with from 1 to 3 

heteroatoms selected from oxygen, sulfur and nitrogen, 
optionally substituted wilh up to three groups independently 
selected from OXO, R8 and NR8R8 ; 
phenyl, naphd!yl or benzene ring fused to Il 5 or &
membered heterocyclic ring wid! from 1 10 3 heleroaloms 

!\elected from oxygen. sulfur and nitrogen: 
X is -CH2-; and 
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R2, RJ are independently hydrogen or methyl. 

hydrogen. 

wherein 
n IS 

m IS 

RI is 
RIa is 

4. A compound of Claim 3 wherein R2 and R3 are each 

5. A\ ,mnp,,,",d "fClaim 1 having the fonnula Ib: 

o to 3; 
I 
hydroxy, NR 8R 8 or 
halogen, C]-C6 
OCOR9, or 5 or 
heteroatoms selected from 
optionally substimted 
selected from ow, R 8 and 

Ib 

,NR8COR9, NRRC02R8, 

heterocycle with from I to 3 
sulfur and nitrogen, 

groups independently 

Z is phenyl, naphthyl or benzene fused to a 5 or 6-
membered heterocyclic ring from 1 to 3 heteroatoms 

selected from oxygen, sulfur rn'~'itrog"n; 
X is -CH2-; and 
R2 and R3 are independently hydrogen or moth 

6. A compound of Claim 5 wh"rei\i R2 and R3 are each 

hydrogen. 

E 
;(. A compound of Claim 1 selected from the group 

consisting of: 
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N -[ 4- [2-[[ 2.hydro;>;),-2-( 4-aminopyridin-3-y l)ethy I]amino )ethyl ] phenYll -
4-{hex yiamioocarbony lamino )benzen.e.~ulfonamide; 
N-l4-\2..1I2-hydruxy-2-(4-ammopyridin-3-yl)elhyljamino]ethyl]phenylj-
4-iodobenzenesuJfonamide; 
li-[4-12-{[Z-hydroxy-2-(4-aminopyridin-3-yJ)ethyJ]amino lethyl)phenyl J
benzenesulfonamide; 
N-[4-[2-[[2-hydroxy-2-(4-aminopyridin-3-yl)ethyljaminoJethyJ]phenyl]-

2-naphthalenesulfonamide; 
N-[ 4·l2·(1 2-hydroxy-2-{ 4-aminopyridin-3-y i)ethy ljamiuo }cthyllphenylJ
J-quinoJi.nes.ulfonami de; 
N-[4-[2-[(Z-hydroxy-2-(4-lIminopyridin-3-yl)emyl)amino)elhyljphc:nyll -

5-benzisoxazolesulfonamide; 
1::H4-12-![2-hydroxy-2-(4-aminopyridin-3-yl)ethyl \amino)ethyltphenyl]-
4-[ (hexylmethylaminocarbonyl)nminoTbenzenesultonamide; 
N -[4-[2-1 [Z.hydroxy-2-( 4-aminopyridin-J-yl)ethy l.1amino ]ethyl jphell yl] -
4-[( dirncth y laminocarOOny I)amino .Ibenzenesulfomunide: 
M.[4-IZ-IlZ-hydrolly-l-(4-aminopyridin-3-yl)ethylJamino}cthyl]phenyU-
4-(J -he~ yl_2_imidazolidon_l_yl)bem.enesulfooarnide: 
N- [4-12-U2.hydroAy-2-(J-pyridinyl)etbyl]ammoJethyl]phenyll-4-
(hCA ylam inocarbonyiamino )benzenesulfonamide; 
N-[ 4-[2-1 [2-hydroAY-2-(J-pyridiny l)ethyl]amino lethy I]pheny 1]-4-
isopropylbenzenesulfonamide; 
N-[ 4-[2-[[2-hydrox '1-2-(3-pyridinyl)ethy1]amino ]ethy Ilphenyl]-2-
naphthalene.sulfonamide: 
N-14-(2 .{(2-hydroxy-2-(3-pyridinyl)etbyl lamino )ethyl}phenyIJ-3-
quinolinesulfonamide; 
tl-14-[2.{[2-hydroxy-2-(3-pyridinyl)etbyIJammo]etbyl)pbenyIJ-4-
[(hex ylmethy iaminocarbonyl)amino)benrenesulf onamide; 
N -[4-[2". H2-hydrox y-2-(3-pyridinyl)ethylj aminolethy 1 ]phenyl l-4-(3-
bexyl-2-imidazoJidon-l-y l)beru.enesulfonamide; 
N -14.[2-1[2 -hydroxy -2-(3-pyridinyl}elbyllamioo_lethyIJphenyl)-4-
iodobenzenesulfonamide; 
N-f4 [2 ((2 !tydrDllY 2 phetlylelhyl)a ... ino1ethyljphenyll-L 
jodobeltz:elle!dlfGllawid~ 
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enyJethyl)amino ]ethyllphenyIJ-3-

. '&.. A compound of Claim 1 with the structural fOlIIlUla 
Ie: 

where n, m, T, A, Rl, R2, R3, R4, R5, R6, R7 and X are as defined in 

Claim 1. 

'I 
~. A method for the treatment of diabetes which 

20 comprises Ddministering 10 a diabetic patient an effective amount'of a 
COtn\X>und of Claim 1. , 

'10. A method for the treatment of obesity which 
compri~es administering to an obese p~tient an effective amount of a 

15 compound of Claim L, 

? 
}C A method fOT lowering triglyceride levels and 

cholesterol levels of raising high density lipoprotein leveh which 
comprises administering to a patient needing lower triglyceride and 

30 cholesterollevelll or higher higb density lipoprotein levelll an effective 

amount of a compound of Claim I., 

" 'n. A method for decreasing gut motility which 
comprises administering to a patient in need of decreased gul motility. 
an effective Itmonn! of a compound of Claim I . 
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n 
N. A method for reducing neurogenic inflammation of 

Itirways which comprises administering to a patient in need of reduced 
neurogenic inflammation, an effective amount of a compound of Claim 

I. 

, ,:.-
..... M.. A method for reducing depression which comprises 

administering to a depres~ patient an effective amount of a compollild 
of Claim I. 

):i A method for treating gastrointestinal disorders 

which comprises administering to a patient with gastrointest inal 
disorders an effective amount of a compound of Claim 1. 

/·'1 
[6, A composition for the treatment of diabetes or 

obe~i!y or for lowering triglyceride or cholesterol levels or increasing 
high deruity lipoprotein levels or for decreasing gut motility or for 
reducing neurogenic inflllmmation or for treating depression or for 
treating gastrointe.. .. linal disorders which comprises an inert carne r and 
In effective amount o f a compound of Claim·l . 
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TITI E OF THE INVENTION 
SUBSTITUTED SULFONAMIDES AS SELECTIVE 133 AGONISTS 

FOR THE TREATMENT OF DIABETES AND OBESITY 

ABSTR Acr OF THE INVENTION 
Substituted sulfonamides are selective P3 adrenergic 

receptor agonists with very little PI and 132 adrenergic receptor activity 
and as such the compounds are capable of increasing lipolysis and 
energy expenditure in cells. The compounds thus have potent activity in 
the treatment of Type n diabetes and obesity. The compounds can also 
be used to lower triglyceride levels and cholesterol levels or raise high 
density lipoprotein levels or to decrease gut motility. In addition, the 
compounds can be used to reduced neurogenic inflammation or as 
antidepressant agents. The compounds are prepared by coupling an 
aminoalkylphenyl-sulfonamide with an appropriately substituted 
epoxide. Compositions and methods for the use of the compound~ in the 
treatment of diabetes and obesity and for lowering triglyceride levels 
and cholesterol levels or raising high density lipopTOtein levels or for 
increasing gut motility are also disclosed. 
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~ENT Case N\l . c''-''e''''-__ _ 

IN THE UNITED STIITES PATENT RN.D TRRDEMRRK OFFICE 
DEClARIiTION .. ND POW(II or RTTORNEY 

co"."i$SJol'Mlr of p atem and Trademarks 
waslllnoton. D.C. 20231 

As.a tle law-oomOO irNel1(lr, I her9by dodare that I beleve I am 1M ' 

'0 I or~ nal, lils! aoo so lo i!l~<li1t(\l' ; or 

(gI an ollgillal. lir.;\ and jom 1,...,.-.0, alorv'ith the othe< InvoolOra listed oolo w, of ~ oubj9CI fl'\Qrtw which is 
, 
c\ilined Mnd for ~ a palenl is sought on the irwootion elllll8d 

SUBSTITUTED SULFONAMIDES AS SELECTIVE BETA 3 AGONLSTS FOR THE TREATMENT OF DIABETES ANO 
06E.S ITY 

In; r;padicalion 01 whk:h [8l " atlachtld hereto ; 

as Appl ication o was IIIed on 

SMaI NQ. _ _ ___ ____ and w~ amended 

I l'Iertiby ~Iate thai I have re-ol/l wed and UJIOOr$I;;no' the tcl1&J1I! 01 thoe RboV1HOOnt~ied SpecWicatlon. ncl!J diog 

th\l "lalms, as I'Irrnr>ded as indicated atlOva, 

I ad<now1 6<1ge too duty to dlaelOSEI to the Patent and T'!Ida!llII.l'k OHica all informi~ or\ Il1\0 ...... 1 to me \0 00 mat!tf'l.ll 

Foretgn P rlOI'hy 

I her&by cla im toroigl'l prlortty beJJel~s I.IOdoe r n iB 35. UroIt&d S!ale5 COOo. § 119 of !lIl'I fo ,~ ;gn i1ppication($) 

fo.r patent or Invento(s cert~i cate Msted 0010 .... aoo have also i<:k!f'IINI &d btlbw any !OH!ign Eq)I:l lleatlon for pataTlt or 

iowen/or's c&rtilicat& lor the Um& inve!1tion hailing a ~Ii~ date before mat 01 the llPIl1 ication 011 whlel, pri<.1rity is claimed: 

PIIor Fen!II" ApPllcallOl\(sj 
PlIo. iIy Claimed 

I Co.Jnt!): IN~ I Dalg Fokod I Me'~ Dodcel I 0 0 
,~ ~ 

I Co.Jmry IN_ 10111. F1*, ! Me"",,! [)od<oI I 0 0 
,~ "" 
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Ptlol Un_ed Stilt" fling 

I ooreby cl8.lm the be oof~ under n le ~5 , Un~e;j States Code. §t20 01 any UMed States a~ i catio n( s) li sted 

I)II~ and, insofar as the &lJbj&d rrntlaf 01 eaCh of the cLaims 01 this application is not discbs&d in lhe prior Un~ed Burt.", 

". oppk;ltian(s) in It>6 ITIiIIJWI8' proWled by thelif$t ~h 01 Tille 35, Uniled S\ItIes COde, §112. I a<imoWle4ge lI,e 

.• outy to disclow male!1allnlonnalian as <;laMed In Tit16 37. Code 01 F«teral RegJ1ations, §I ,55('l} wtlid1 OOCl.lITed 

, t)elwaen too tii rIQ oala(S) of the prior appl iclltlon{&) and tn ~ rJat iQ nal o. PCT international filing date of liti s application : 

• 

&:In.s .. _~ I Ring DfthI ISWuI I AlIO<ney DocktII I 
@n.S"',No I Filir1g Oat. I S!~!U. I Attorn.., !'lOCk", I 
Iffl .. s.r. No I Rline 0 ... I Statu. I AllOtn..,. Dock.1 I 
t£\!1II. StI,. No. I Filing [)"H, I- I A""'n~ Doc:kf,t I 
I .o.pp.,. So ., No. I Fi.!>l D~te I SUM I AIIe ,n"t Docket I 
I :If>p .... Se •. No. I Fllry [);;d. I -~ I..,mm"l Dod<I01 I 
I NIp .... S.f. No. I Fl i"!! OW. I~MUO I A.uom, O""bt I 
Iwn,s ... No. I fi l'3l Dat. I Stat .. I AI"''''''t Dod<., I 

@ And Il>!IIeby appoint 
OlLIEM. YANG O.a,vID L. ROSE 

Reg. No . ;2,712 Reg. No 21mg Reg. Nol. 

re:;.peclive iy andlndlvldJaly, as my aftoroeys or agents w~h IIJI powar of suhstitutOon a nd revocati::lfI, to pro!I9Cule this 

application and 10 transact aD busines.s In 1M Pillerl and Trademark OIIico c:onneded 1h!t1l1Wi1h. Plltase I!ddf\lU ;til 

eommunica1iom 10 : 

Telephone 1'«). (906) 594- 6343 
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I hereby cieclar9 furtoor tMt al statements made here in 01 my own knowledge are true and that all statements 

made on intormalion 9.00 belief are be lieved to be true ; and further that these statements were made with the knowledge 

that wil~ul false statements and the like so made are punishable by fine or imprisonm'*lt, or both, undar section 1001 01 

nl ~ 16 of the Un~ed States Code and that such wil ~u t false statGments may ieopardiz~ the valid ity of the app li cation or 
. 

:'ni ti1ereoo. 

. _OD , 
, , .I H i Fu~ llama of jo int 

EWzabeth~. Naylor I Klint inventor inv!!ntor 

, , "",,",,,,(I , , ~ I I lnventMs Sgnature I C ~ ,w.(1f"l.. n. Nij len' I 

r"" P.\:> ..:.Jl ?-r., \ \ o..Q. <-t I I Datil I flpn'/ )5 199,+- I 
~ . Sc;Qtr;h Piaias, New Jersey 

f,.)3" 07076 
Re:;Oell:'e to-:f 

I stat!!s I I Citizansl1ip I United KirlQdom I 
I ,,,' ~ "'" ''''' P.o. Box 2000 
I (I~ t Office Address New Jersey 07065-0007 Post Office Address Rahway, New J€rsey 07065-0007 

diffGlanl from (if different from 
above ) 

-;:; it 

~" of jo int I !'UI name of p int I." , I onventor 

~riIk I i nvento~s Sgllature I (] I c W~ 
I,,,, " 'P kG; 1"11 'II I Date ~' ';0',/ I 

MJ 
1= . New Jersey 

Residence N:J 

I I 
I, 

I 
, Slat!!s Crtizflnship States . 

~2000 I ~~ Oftice Addres:; 
rr:o. Box 2000 , 

Post Office Address 
different from 

, 
{if different fro m 
aboval 
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Serial Number: 08(233 ,166 

Art Unit: 1203 

o 

I . Thi~ application contains claims di rected to the following patentably 

distinct species of the claimed in\'ention : A and R7. 

-2-

The radicals within the definition of A and R7 are diverse in scope. A 

prior art rererence which anticipates one member of A or R? such as phenyl 

under 35 USC 102 would not render obvious another member such as 

pyridinyl under 35 USC 103. Accordingly, the radicals are independent and 

palentahly distinct. 

Applicant is required under 35 U.S.C. § 12 1 to eJecl il single disclo.c;ed 

species for prooccution on the merits to which the claims shal l be restricted if 

110 generic claim is finally held to be allowable. Currently, claim I is 

generic. 

Applicant is advised [hal a response to this requirement must include an 

identification of the species that is elected consonant with this requirement, 

and a listing or all claims readable the.rcon, including any clai ms subseqllently 

added. An argument that a claim is allowable or that all claims are generic is 

considered nonresponsive unless accompanied by an election. 
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Serial Number: 08/233,166 

Art Unil: 1203 

c 

Upon the allowance of a generic claim, applicant will be entitled to 

consideration of claims to additional species which are written in dependent 

form or otherwise include all the limitations of an allowed generic claim as 

provided by 37 C.F.R. § 1.141. If claims an;: added after the election, 

applicant must indicate which are readable upon the elected species. 

M .P.E.P. § 809.02(a) . 

Should applicant traverse on the ground thal the species are not 

patentably distinct, applicant should submit evidence or identify such evidence 

now of record showing the species to be obvious variants or clearly admit on 

the record that this is the case. In either instance, if the examiner finds one 

of the inventions unpatentable over the prior art, the evidence or admission 

may be used in a rejection under 35 U.S.C. § 103 of the other invention . 

Because these inventions are distinct for the reasons given above and 

havc acquired a separate status in the art because of their recognized 

divergent subject matter, restriction for examination purposes as indicated is 

proper. 
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Serial Number: OS/233,166 

Art Unit: 1203 

-4-

2. During a telephone conversation with Mollie Yang on July 20, 1994 a 

provisional election was made with traverse to prosecute the invention of 

Example 25, claims 1-4 and 7-16. Affirmation of this election must be made 

by applicant in responding to this Office action. Claims 5 and 6 are 

withdrawn from further consideration hy the Examiner, 37 C.F .R. 

§ 1.142(b), as being drawn to a non-elected invention. 

3. Applicant is reminded that upon the cancellation of claims to a non

elected invention, the inventorship must be amended in compliance with 37 

C.F.R. § 1,48(b) if one oj' more of the currently named inventors is no 

longer an inventor of at least one claim remaining in the application. Any 

amendment of invcntorship must be accompanied by a diligently-filed petition 

under 37 C.P.R. § 1,4S(b) and by the fcc required under 37 C.P.R. 

§ 1.17(h). 

4. Claims 1-4 and 7-16 are Markush claims which are generic to the 

elected invention. These Markush claims lack unity of invention for the 

reasons outlined above. Accordingly, the Markush type claim will he 

examined fully with respect to the elected species and further to tlle extent 
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Serial Number: 081233, 166 

Art Unit: 1203 

(' 

necessnry to determine patentability. See MPEP 803.02. 

-5-

5. Claims 1-4 and 7-16 ate rejccted on the grounds lnat the claims are 

drawn to an improper Mad::ush group . In rc Harnish, 206 USPQ 300, states 

that a unily of invention exists where compounds included within a Markush 

group(J) share a common utility and (2) share a rubstantial ~truclural feature 

disclosed as being e!Senliallo that utili ty. In the inslanl case, the claimed 

subject matter does not share a substantial structural feature disclosed as 

being essential to that uti lity. 

The requirement for a I'Jropcr Markush claim is that it include only 

substances thaI in their physical, chemical and physiological characteristics 

are functionally equivalent. The members of the instant Markush groups 

possess widely different, physical and chemical properties. The compounds 

are not considered functionally equi valent and are so diverse that they 

demOlllltrate di ssimilar and unrelated properties. The mere fact thaI there is 

structural similarity in pharmaceutical agents is not in itself reason to render 

all the embodiments functionally eq,uivalenl. 

The improper Markush groups are A and R 7. 
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Scrial Number: OSn33,166 -6-

Art Unit: 1203 

6. The e~amined subjl:':ct ffitlttcr is as fol\ow~ : 

A compound having the formu la J: 

1 

where A is pyridinyl ; 

R 7 is Z-CR 13.)n; 

Ria is R I. C;-Cs cycloalkyJ, phenyl; 

Z is phenyl, nllphthyl; 

The radicals not recited above arc as defined in claim 1. 

Amending the claims to the examined subject maUer would overcome the 

improper Markush rejection. 
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Serial Number: 081233, 166 -7-

Art Unil: 1203 

7. Thl: following is a qu ota,ion of the ursl paragraph uf 35 U .S.C. § 112 : 

The specific at ion shall contain a written description of th~ invention, 
and of the manner and process of making and us ing it, in such fu ll , 
clear, concise , and e Xlict terms as to enable nny pcrson skilled in the aft 
to which it pertains, Uf with which il is mo~t nearly connected, to make 
and use the same and shall SCI fo rth the best mode contemplated hy thc 
invcntor of carrying uut hi s invention . 

The specification is ubjected to under 35 U .S.C. § 112 , fi Nt paragraph, 

as failing to adequately teach how the make the ehtimed invention. 

The phrasc~ "A or Z is a 5 or 6- membered heterocyclic ring with rgrm 

I LO 4 heteroaloms .. su!fur and nitro,gcn fu sed to a 5 or 6·mcmhercd 

heterocycl ic r inl:(and "Ria is 5 o r 6-membertXI hete rocycle with fg'im 1 to 3 

hcteroatoms ... groups independently selected fonn ow " appear itt claim 1. A 

hypothetical o;: ompound o;:an be embraced by the d a im 1 definition, for 

instance, if A is pyridinyl, Z is bcm:enc fused to a pyridinyl , Rl~ is 

pyridi nyl and n is 5. The specification docs not ade\iuately teach how to 

prepare such a bulky compound. U ndue e"perimentation would be involved 

to prepare such a compound. Thus the Examiner concludes that the 

gpccific!ltion faiJ~ to teach how to prepare tht: claimed compuunds. 
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Serial Number: 08/233,166 -8-

Art Unit: 1203 

8. Claims 1- 4 and 7-16 are rejected under 35 U.S.C. § 112, first paragraph, 

for the reasons set forth in the objection to lhe specification. 

9. The prior art references arc cited to show the state of the art. Thc 

references do not anticipate nor render obvious the examined subject matter. 

10. Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to ZilliIa N. Davis whose telephone 
number is (703) 308-4699. 

A facsimile center has been established in Group 1200, room 3ClO. 
Thc hours of operation are Monday through Friday, 8:45 AM to 4:45 PM. 
The te1eeopicr numbers for accessing the facsimile machine is (703) 308-4556 
or 305-3592. 

r-~ 
nllN-IS:tcj 
July 27, 1994 
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pog<> 1 ,~ 2 PATENT 
case No. 

IN THE UNITED 

APplicants: 

A~~DEMARK OFFICE 

Serial No. 081233,165// 

Filed: April 26, Ig94 

~ ~' 
Art Unit: 1205 ~ 

Q "" Examiner: 1.. DAVIS ;:t%, ~ 
For: SUBSTITUTED SULFONAMIDES AS SELECTIVE ~ 

BETA3 AGONISTS FOR Tl1E TREATMENT OF 
DIABETES AND OBESITY 

::.:. ~ 
,./ -8 
~ "":~ 

The Honorable Commissioner of Patents and Trademarks 
Washirlgton , D.C. 20231 

Sir: 

INFORMATION DISCLOSURE STATEMENT 
UNDER 37 CFR 1.97 

1. Applicant(s) submit(s) on the attached PTO-1449 herewith a list of patents, publications 

(lr other information of which they are aware, which they believe may be pertinent to the exam ina" 

lion of this appl ication and in respect of which there may be a duty to disclose in accordance with 

37 C.F.R. 1.56. This Information Disclosure Statement is not an admission that any patent, publi-

cation or other information referred to herein is 'prior art" for th is invention unless specifica lly desig-

naled as such . 

2. In accordance with 37 C.F.R. 1.97(g), the filin9 of th is Information Disclosure Statement 

shall not be construed to mean that a search has been made. 

3. If the captioned case is a continuing appl ication of an eartier filed parent application, 

the Examiner is respectfully requested to refer to any art cited to the earl ier filed parent application. 

If th is is inconvenient, addit ional copies will be submitted upon request. 

REV.31H!/93 

I h~ rebV eMily that th~ Corroopoodooc9" OOr>;l 00p0s/t1Kl wIIh 
tM LJn~~d Slat,.,. Post.1 Sorv",,'as li rst clas. mail in an &nVolop<i 
Rddress~d 10: Commissioner 0/ Pat<>nt. and Trad<>mork • . 
Wa O.C. =1. thedaleappcaring belcw 
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I PATENT 
. Case No 19203 

INFORMATION STATEMENT 

4. Copies of the following references listed on PTO-1449 are not enclosed b6cause they 

have been submitted in a related applicaliO/l as follows: 

",,'" "'~"TIO~ 
• REFERENCE " FILING DATE CASE 

--- < 

, 

5. In accordance with 37 C.ER. 1.97, (check one) 

f2l the attached infonnation is filed within three months of the filing date of the captiorlEld case. 

0 the undersigned certifies that each item of information contained in th is Information Disclosure 
Statement was cited in a communication from a foreign patent office in a counterpart foreign 
application not more than three months prior to the filing of this Statement. 

0 the undersigned certifies that no item of information contained m this Information Disclosure 
Statement was crted in a communication from a foreign patent office in a counterpart foreign 
application or, to the knowledge of the person signing the certification after making reason-
able inquiry, was known to any individual designated under 37 C.F.R. 1.56{c) more than three 
months prior to the filing of the statement. 

Re~pectfu lly submitted. 

. i4 
By: , 

. ~"': 
"'- For Applicant(s) 

Reg. No. 32,718 
MERCK & CO., INC. 
Patent Dept. 
P.O, Box 2000 
Rahway, N.J. 07065-0907 
(90B}594· 634J 

Date: JuI~ Z6 19S4 
!lEV,3118193 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: 

Serim No.: 
Filed: 
For: 

Michael Fisher et al 

081233,166 
April 26, 1994 

, 
Case No.: 19203 

Substituted Sulfonamides as Seler:iive ~3 
Agonists for the Treatment of Diabetes and 
Obesity 

The Honorable Commissioner of Patents and Trademarks 
Wa~hington, D.C. 20231 

AMENDMENT UNDER 37 C.ER,l.IlI 
Sir: 

Art Uni/:J203 
Examiner:Duvis., , 

. ,-', 
r •• -

--
-. .. 

There is an outstanding Office Action mailed August 5, 1994 for which a 

response is due by November 7,1994. Reconsideration of the application is 
re~pectfuny requested in view of the following remarks. 

REMARKS 

Status of the Cairns 
Claims 1-16 are pending in the application. Claims 5-6 have been 

withdrawn from consideration. 

Election of Species 

~://~ 
///;;5) 

I, 

~--- ------------ - -- -- - ---- -------- --- ---- - - ----------- ---

I hereby ~rtify that this corresporldence is being deposited with the 
United States Postal Satvica as fi rst class mail in an en~e!ope addressed 
to: CommiSSioner 01 Patents and Trademarks, Wash lngtoo, D.C. 20231. 
00 the date appearirog bfliow. 

MERCK & CO., INC. 
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08t233,166 
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Applicants hereby affirmed the election ofth!; compound of Example 25 . 

Claimg readable thereon are 1-4, 7-J6. 

fmp10wr Markush GrouP 
Claims 1-4 and 7-16 stand reje!;ted as allegedly being drawn to improper 

Markush group. Applicants respectfully disagree. 
Tbe guidelines !let forth in M.P.E.P §706.03(y) for examilling 

Mad:ush-type claims sUites !hal "[w)here tI Mnrkush exprt:.'I.'iion is applied 
only to a purtion of a chemical compound, the propriety of Ihe grouping i~ 

determined hy a consideration of the compound as a whole, ILfld does not 
depend on there being a community of properties in the member~ of the 
Marl:ush expression." In the illStunt case, the cl:Umcd wmpounds iL:Ul 

whole possess a common uti lity, that!lli ~3 agonists, and a common GO£e, 

that of an N-phenylfmlfonamide in ",ilich Ihe phenyl group is linked to a [i
hydrnxyelhanantino gmup Yia a linker. 

In In re Harnisch 206 U.S.P.Q. 300 (C.C.P.A. 1 98(J) - a case eikd by 
the Examiner, the claimed compounds all had a common function 
(uyesrutIs) aoo a common core (coumarin), and there the Coun heM that 
under the circumstances, the MarkUM groupings were proper eVen though 
the substituenl~ on the coumarin core vnried wide!)'. As the facts in the 
instant case arc analogous tu thusr:: in Harnisch, a similar conclusion of 
proper Markush b'TOUpings must also be reached here. 

Applicants respectfully submit that the improper Marlrush grouping 
rejection is untenable and request its withdrawal Applicants further urge 
that the Examiner adhere (0 the examination guidelines sel fo rth in 
M.P.E.P. §803.02 in the examination of the Markush-type claims. 

The Examiner indicates that amending the claims to the eJul.mined 
subject matter would OVCfOOmr:: the i.mpropcr Markush rejection. The 
e;wmined subject UUltter iJ; slIiu to be as follow!!. : 

"A compound having the formula I 
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where 
A is pyridinyl; 
R7 is Z-(Rla)n; 
RIa is RI, C3·Q eycloalkyl, phenyl; 

Z is pbenyl, naphthyl. 

Serial No.: 
Case No.: 
Page No.: 

081233,166 
19203 
3 

The mdieaJs not recited above are as dcI'tned in claim L" 
Regreuably, Applieams eannot so amentl the claims as the above definiliOIl 
of RIa does nut e ncompass the eltt.1.ed species, which is the compound 

having the structure 1 

HO ~ 

d'-'~ I A I ? 
N ""'- N- S-Q 0 

H " 1 )(. 
o ""'- N N- n-HeK 

U 
1 

The substitu ted iruidazolidone moiety of structure 1 is not embraced by {he 
above-defined Rill . 

ObjectionlReiection Under 35 U.s.C, § 11 2_ first paragnmh 

The specification is objected to IiJld clnims 1-4 and 7·16 arc rejected 
as allegedly failing to adequately teach how to make the claimed invention. 
Applicants respectfully traverse. 
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It is well estahlished that a "specification disclosure which contains teaching 

of manner and process of making and using the invention in terms corresponding 

in sGOpe to those used in describing and defining subject matter sought to be 
patented must be taken a.~ in compliance with enabling requin:ment o[ Iirst 
paragraph of 35 USC 112 unless there is reason to doubt objective truth therein 
which must be relied on for enabling support ..... [I]t is incumbent. upon the Patent 

Office, whenever a rejection on this basis is made, to explain why it dOllbt~ thc 
truth or accuracy of statement in supporting disclosure and to back up assertions 
of its own with acceptable evidence Of reasoning which is incomistent with 
contcsted statement." In Ie Marzocchi, 169 U.S.P.Q. 367, 369, 370 (C.C.P.A., 
1971). 

In the present case, the specification on pages 10-26 provides detailed 

teachings on how to make the compounds of the present invention in tenus 
corresponding to those used in the claims, and the Examiner has failed to put 

forth any evidence or reasoning to support the rejection under 35 USC *112, first 
paragraph. Bare assertion of non-enablement without more is insufficient to 
sustain this ground of rejection under the prevailing legal standard. 

The Examiner states that 
A hypothetical !:omjJ(lund can be embraced by the claim 1 det1nition, 
for instancc, if A is pyridinyl, Z is benzene fused to a pyriclinyl, RIa 
is pyridinyl and n is 5. The specification does not adequately teach 
how to prepare SUd1 a bulky componnd. Undue experimentation 
would be involved to prepare snch a compound. 

The Examiner has imposed an impossible, and erroneous, standard of enablement 

by implicitly requiring the spedfication disclosure to teach each and eyeIY 
possible species within the generic claim. Applicants respectfully submit that it is 
not a function of the claims to specifically e:l:clude pmsible inoperative substann:s 
(see e.g. Atlas Powder y, DuPout de Nemours, 224 USPQ 409, 414 (CAFC 

1984»; in fact it would be impossible to do ~o. Sin!:e the claims are addre~~ed to 
persons skilled in the art, compliance with the enablement requirement must be 
determined from that perspective. As the Patent Office Board of Appeal has said 
"[I]t is always possible to theorize some combination of circumstances which 
would render a claimed nnnposition ... inopcrativc, but thc art-skilled would 
assuredly not choose such a combination. " (Ex Parte Cplc 223 USPQ 94, 95, 96 
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(rOBA, 1983»). Therefore, even though the Examiner can oorne up with 
~hypothetical~ compounds. a person ski1l~ in the art would know [0 avoid those 

compound~ . 

In vicw of the abnve arguments, Applicants respectfully suhmit that the 
objection to the ~pe(;i fi (; ation, and rejection of the claims under 35 USC§ 112, fir~l 

pruagraph are in wor, and request thallhe Examiner witbdrnw the Mime. 

Applicants acknowledge that the reference>. ill FORM P'TO-892 dated 
7(20194 are cited by the Examiner to show the state of the art, and do not 

anticipate or render obvious the examined ~ubject matter. 

ApplicantN believe that the applicati.on is now in condition fm allowance. 
An early favorable action is respectfully requested. 

Date: November 4, 1994 

Respectfully submitted. 

BY~ MollieM~ 
Reg. No. 32.7 18 
Attorney for Appl icants 
Merck & Co .. Inc. 
P.O. BOll: 2000 
Rahway, NJ 07065-0907 
(908) 594-6343 
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PATENT 

CASE NO. "'~''''''''-_ _ 

THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In '8 appllc.D!n 0/" MICHAEL ASHE~A.,-,ET,-,&~ _ ___ __ _ 

SeriaI ND. OBI2S3,tee 

Flied Apr1 I 26,1 994 

QroupMUniI 1203 --;;;;:;;:~~;;;;;;;=;::= Examiroe, DAVIS ;;; ( j) 
For. SUBSTTTUTED SIAFO NAM IOES AS SELBp1vE.iiET A-3 

AGONISTS FOR THE TREATMENT OF DIABETE~'AND 
OBESITY i. -." 

TI8/lII./IIitted hervwlltl " an an-.dmenl ln ItIe IIIJov&-kle<JUfied appllealion. 
E No addlllMallee Is 'equlred. 

o Tho I"" hn been CoIIlculat.cl at shown bGlow. 

CLAIMS AS AMEND~D 

") (2) (3) (4) 

Claims ~ Hlghesl Number 
aM&r IlJOOfIdmen\ Pl"ev\ousIy Paid For 

•• 2 0 • 
TOIal Clams 'j'~'====:: Independent • 1 

""'" "',,-' - - - " 
MuKipie _. 
"""" 

, 
, 

" ) 

"""""' """ 

, - ~ -, .. 
I <0 , 

" ~ 

" ) ~) ..... Additiolllll I_-
X ." • 0 .0 0 

X ." _ 0 .00 

$240" -' _ 0.00 

TOTAL ADDITIONAL Fef fOR TillS AMENDMENT 0 .00 

• If IIw 6o"lIly kl Col".,.., 2 is lese lharo !he enIJy In Column -4. write '0' kl Column 5 . 
•• If \he "Hlghni NmtIer Previou&.ly Paid For" In 1I\is ~ is less 1Il00 20, Wlile "20" In IhIs sptIC8 

_. H the "I-lighesl Numbe, p,eYioualy Paid For" In thi8 1iJ111C8 il.1es8 than 3. wriIe "3" 111 Ihis space . 
•••• Add lhlslM 00'1' . application 16 amendod In II'\ckldoi! multiple dep&nOoot claims ("agartIGss 01 n~r) and 

no multipie !lep&ndent claims W&r8 ot.;liroaly f i\e(l. 

Char~ S 0.00 to Deposit A<x:ount No. 13-2755. PIeIlSe ct1argo any addltio roal t"",~ or c;ediI 

ovmpaytntnt to Oepos;t Aeoeounl No. 13-2755. OupIicate copies 0( this sheet are enclosed . 

IN TAIP"tJC.-.TE 
~ EV. l(l11!904 

RGspectful'Y, 

B'4fr.~? "5\-i - -
AIt"",~y tor AppIicamrs! 

Reg. No. S2,7, e 
MERCK 8. CO" INC. 
Patent De pt. 
P.O. Box 2000 
Rahway. N.J 07065-0907 

(908)594- _e"e"'-,-c-c_ 
Data: Novoo-ber 4, 199-4 
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PATENT 
CASE NO. 19203 

THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re awli<;~t ioo of: MICHAEL FISHER. ET AL 

Serial No. 06/233,166 

Filed April 26, 1994 u 
Group Art Unit .,',,"=''---_______ ,,' _ ''+ __ _ 
Ex~r o'='c'c'"':=cocc:=cccc==CCo:==:±'c:::;o:cCC--
For: SUBSTITUTED SULFONAMIDES AS SELECTIV~tlETA·3 

A80NISTS FOR THE TREATMENT OF DlABETESAND 
OBESITY ----:: 

Transmitted herewith is an I.mendment in the above-klentllied I.pphcatforl. 
181 No additiona l lee is required. 

D The lee has been calcu lated as shown below. 

''I 

Tolal Claims • 16 

In:ndent ,:,~===== 
Mu~lple 

DGpandent 

• If the entry in Cohxnn:2 is less than too antry in CoOnn 4, write "0" in Column 5 . 
•• ~!he "HiQhest NLJmber Previously Pakl For" in this space is 1eS!l than 20, write "20" in this space. 

_. U the "HiQhest NLlfTt>er Previously Paid For'" In this ~aoo iE ,",ss than 3, writo ·3' in this space . 

( -, 

0.00 

•••• Add this fel orlfy H appliclltion is amende-d to IncItJOO mul!ipkl depen{Jent claims (regardless oIl'lUmber) and 
no multiple dependent cw.ims were origlna.,. filed. 

Chargo $ 0.00 to Depos~ Account No. 13-2755. Pleaso charge any additiona l fees or cred~ 

overpayroont to Deposit AocolI1t No. 13-2755. Duplicate copies of this sheelar& enclosed. 

tN TRIPLICATE 
REV.1CY1~ 

Respectfu lly, 

,y41t~ ?,. 
AIt"'''''y for App licant s) 

Ree. No. 32,1i e 

MERCK A CO., INC. 
Patent Dept. 
P.O. Box 2000 
Rahway, N.J. 07065..()9{)7 

{9 0B)694- "~"""--__ _ 

Date: November 4, i994 

Page 77 of 108



PATE"fl 

CASE NO C'~""O"' __ 

THE UNITED STATES PATENT AND TRADEMARK OFFICE 

I" ,. appIicallon of: MICHAEL FISHER. ET AL 

$GJWNo. 081233 ,1&$ 

Filed Apr~ 26, lW4 

.... "um.~. ~"~.~'~;:;;;;~;;:;~;;;;;;;;;:;:== Examioor :;DAVIS U ~ 
For: SUBSTITUTED SIAFONAMIDES AS SELiCTNE.BET A-3 

AO ONISTS FOR THETl'lEATMENT OF DWlETii.S AND 
OBESITY ; . 

~ 

" Transrnftlod ~~h if! an amenMlenl in tht lro--Idtnlifllld apP/icalKln. 
till No lMId itlonal lM 15 requl r~ . 

• 
C 
C " = -. o The 1M lies been caloula~ 8S ~ below. 

CLAIMS AS AMI!.NDED 

TOI8IClaIms -"'--- " "-_ __ x $22 K 0 .00 . , • .. c'C-____ " "O ___ X $7 1S _ 0.00 

• 1 ,,''"' .. ··1 K 0.00 

• "the entry ill CokJmn 2 i5 ~51 \!\an'he .ntry in Column 4."fI'IIIe '0' ttl CoI~ 5 . 
.. ~!he 'Highest Number Pre...;:,,,,oty ?aJd For'" in thls!l)llOll1e less than :20. wrlta "20' in this sp!I08 • 

••• II the "HIQhe5I Nurnt.r PrIMoUlIy PtI(! For" in thlupaoe IB less. than 3, write "3' in 1h1115p&OII • 
.... Add 1M!; 1M 0f"IIy H application Is II.mG1"Ided l 0 Fd..oOO mu~1pkI dep&roQent claims (~dIess 01 nurOOGr) and 

no mutti;)le depa-rKi&nI cla.ime weTe <"lIigiTlB.Wy Ned. 

em", ':"'O.~OO:"",~~ 10 Depo!;h AccounI No. 13-2755. PIe8se d1arge IIfIy addilional fees or credh 
ove rpayment to oe~it Aeeoli nl No. 13·2755. OIJ plicat. copies ol lhis sl"lHl llre 8T"IOIosed. 

INTlllPl..lCATE 
REV. Uytl9t 

Attorney lor Appilctlll 5) 

Reg. No. 32.,718 

MERCK & CO., INC. 
Patent Dept. 
p.o. 80. 2000 
Rahway. N.J. O~1 

(9 06)594· """""c.,-:", 
Dati: November 4. 1 9~ 
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Serial No. 081233,166 

Art Unit 1203 

Part m DETAILED ACfION 

-2-

J. Pursuant to Applicant's. remarks based on the improper Markush group 

and eJectioo of species, restrictioo is now required. 

Restriction to one of the following inventions is required under 35 

U.S.C. § 121: 

L Claims I, 2, 5, and 7-16, d • .Iwn to compounds, composition, and 

method of use wherein A represenlg phenyl or a benzene fused to a y-C8 

cycloalkyl ring. 

II. Claims 1-4 and 7-16, drawn to compound~, composition, and 

method of use wherein A represents a 5 or 6-membered heterocyclic ring 

with from J to 4 hcteroatoms selected from oxygen, sulfur , and nitrogen, a 

benzene ring fused 10 a 5 or 6-membered heterocyclic ring with from 1 to 3 

helcroatoms selected from oxygen, sulfur, and nitrogen, or n 5 or 6-

membered heterocyclic ring with from 1 to 3 heterootoms selected from 

oxygen, sulfur, and nitrogen fused to a 5- or 6-membered heterocyclic ring 

with from 1 to 3 heteroatoms selected from oxygen, sulfur, and nitrogen. 
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Serial No. 081233,166 

Art Unit 1203 

-3-

o 

The inventions are distinct, each from the other because of the 

following reasons: 

The radicals within the definition of A are diverse in scope. A prior 

art reference which anticipates one member of A such as phenyl under 35 

USC 102 would not render obvious another member such as pyridinyJ under 

35 USC 103. Accordingly, the mdicals are independent and patentably 

distinct. 

Because these inventions are distinct for the reasons given above and 

have acquired a separate status in the art because of their recognized 

divergent subject matter, restriction for examination purposes as indicated is 

proper. 

A telephone call was made to Ms. Mollie Yang on January 23, 1995 to 

request an anti election to the above restriction requirement, but did not 

result in an election being made. 
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(i (1 

Serial No . OSn33,166 ·4· 

An Ullit 1203 

2. Applicant is reminded that upon the cancellation of claims to a non~ 

elected invention, the invcntorship mlL~t be amended in compliance with 37 

C. F.R. § 1.48(b) if one or morc of the currently named inventors i~ no 

longer an inventor of at lea ... ' one claim remaining in the application. Any 

amendment of inventorship must be accompanied by a diligently-filed pelition 

under 37 C.F.R. § 1.48(h) and by the fee required under 37 C.F.R 

§ 1.]7(h) . 

A facsimile center has been established in Group 1200, room 3CIO. The 
hours of operation arc Monday through Friday , 8:45 AM to 4:45 PM. The 
telecopier numbers fo r accessing the facs imile machine..'! are (703) 308-4556 
or 305-3592. 

3 . Any inquiry concerning this communication should be directed to Zinna 

N. Davis at telephone number (703) 308-4699. 

DAVlS:jd 
January 27 , J 995 

%1~~~ViS 
Pa Lenl: ~;(a,"l n~r 

i_;rO tlp 120(. - }l.~ T C~ I 7 12C3 
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northington-davis 

FILE 'MEDLINE' 
L' , LO 

FILE I EMBASE' 
L10 , 

"' 
TOTAL ROR ALL FILES 
LU ,"' 
- > fil c a ls 16/p;s 16/d 
FILE 'CA' ENTERED AT 12:14:22 ON 08 JUL 94 
USE IS SUBJECT TO THE TERMS OF YOUR CUSTOMER AGREEMENT 
COPYRIGHT (C) 1994 AMERICAN CHEMICAL SOCIETY (ACSj 

FILE COVERS 1967 - 25 Jun 1994 (940625/ED) VOL 120 ISS 26 

To help control your online saarching costs, consider using the 
HeA File ~Ihen conducting SmartSELECT searches with large 
numbers of terms . 

THIS IS THE BETTER CA FILE. SEE NEWS FOR DETAILS. 

1 L6 / P 

LU o L6/D 

- > s 112 not 17 
L14 0 L12 NOT L7 

, 

• 
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northington-davis 

(,. 24 

'?i OH'A ( 
7 ! ' ~ 

". I ' 0 

3 ~G1+ C'-'-" N- CH2-CH :,Cy I 
" ,B 9 10 11 ,iL2 , . . , 

CH:=CH 
f!20 @21 

CH2-0 
@22 (123 

i e "(' G2-N'--'--'---S02-G3~C; 
13 @14 15 16 - 17 

~> VAR G1=eR2 / 1B-J 19-B/20-3 21-8 / 22-8 23-3/22-3 23-8 
VAR G2=H/C 
REP G3~ (O-3) eH2 
VPA 14-4 / 5 /6 U 
NODE ATTRIBUTES: 
DEFAULT MLEVEL IS ATml 
DEFAULT ECLEVEL IS LIMITED 

GRAPH ATTRIBUTES : 
RING ( S) ARE ISOLATED OR mlBEDDED 
NUlmER OF NODES IS 24 

STEREO ATTRIBU'rES: NONE 
L3 a SEA FILE~REGISTRY SSS FUL Ll 

100.0\ PROCESSED 16202 ITERATIONS 
ANSWERS 
SEARCH TIME: 00.00.53 

, " C ,, 3~C-
C 

OIl ' 

' A' i , ", 
N-CH2-CH-iCY'r 

G2-N"'-
13 @14 1 

Ci 
S02"G3 Cy ,i 

15 16 17 \ , , 

c 

" 
c 

" 

9 10 11 ,1 12 

CH2- CH2 
f! lB @19 

o 
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northington-davis 

VAR G2- H/C 
REP G3 ~ (O-J) CH2 
VFA 14-4/5/6 U 
NODE ATTRIBUTES: 
DEFAULT MLEVEL IS ATOM 
DEFAULT £CLEVEL IS LIMITED 

GRAPH ATTRIBUTES: 
RING(S) ARE ISOLATED OR DIBEDDED 
NUMBER OF NODES IS 17 

STEREO ATTRIBUTES: NONE 
L6 2 SEA FILll~REGISTRY SSS FUL L4 

100.0\ PROCESSED 8814 ITERATIONS 
ANSWERS 
SEARCH TIME: 00.00.48 

L6 ANSWER 1 OF 2 REGISTRY COPYRIGHT 1994 ACS 
RN 25233-68-5 REGISTRY 
eN Banzamide, 
5_chloro_N_(o_chloro_.beta._hydroxyphBnethyl)_2_p_ 

toluenBsulfonamido- (7CI, SCI) (CA INDEX NAME ) 
FS 3D CONCORD 
MF en H20 C12 N2 04 S 

, 

LC STN Files: BEILSTEIN*, CA, CAOLD, IFICDB, IFIPAT, IFIUDB 
(*File contains numeri cally searchable propgrty data ) 

1 REFERENCES IN FILE CA (1967 TO DATE) 
1 REFERENCES IN FILE CAOLD (PRIOR TO 1967) 

REFERENCE 1: P 71:81338 

L6 ANSWER 2 OF 2 REGISTRY COPYRIGHT 1994 ACS 
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RN 23595-56-4 REGISTRY 
CN Senzamid$, N-(o-chloro- .bet~.-hydroxyphQnethyll-o-( p

toluenQsultonanidol - (SCI) (CA I NDEX HAKE) 
YS 3D CONCORD 
MY C22 H2 l Cl N2 0 4 S 

" O-~N" 
NH- S~ 

I (A 
o Mo 

PILE 'CA' ENTERED AT 12;13;00 ON 08 JUL 94 
USE I S SUBJ I':CT TO THB TERI'IS Of' YOVR CUSTOMER AGR~ENT 
COPYRIGHT (e) 1 994 AMERICAN CHEMI CAL SOCIETY (ACS) 

PILB COVERS 1967 - 25 Jun 1994 (940625/ED) VOL 120 I SS 26 

TO help control your online sQarching costs, considQr using the 
ileA File when conducting SmartSELECT searche .. with l arge 
nunbers of terms. 

'rUlS IS THE BETTER CA FILE. SEE NEWS FOR DETAILS . . , , ., 
_> d .mh 

L7 ANSWER 1 OF 1 CA COPYRIGHT 199 4 ACS 
TI Tranqui l izer N-[O-(2 -0xazoli n-2-y l )phe ny 1l alkyl or aryl 

s ultona.ides and i ntar.adiatas 
SO U.S., 5 pp. 

CODEN: USXXAI'l 
IN Sant illi, Arthur A.; Oadane- , Thol<\as S. 
PI US 34520)7 6906 24 
AI US 631213 661003 
PY 1969 
AB Prepd.. frolll I are th O! title compds. (II ) having 
tranquilizar, 

antidapressant, a nticonvu lsant, and ana lqasic activities. 
lara 
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northington-davis 

prepd. from an is a toic anhydride. Thus, 9.85 g. 
5-chloroisatoic 

anhydr i d ... ( III ) und 4 g. HOCH2el12NH2 h eated in 50 mI. H20 a t 
100.degree. for 20 min . gave I (A ~ R = H, X = Cl) (IV), m. 
l2l-2.5.degree. (H20) . Addn. of 10.3 g . 4-Ma-C6H4S02Cl in 

portions 
to 5.8 g. IV in 30 mI. dry pyridine at O.degree. and, after 

sta nding 
in the cold overnight, addn. of 1120 gave 9.6 g. solid, cal. 

112-19.degree .. This Was heated with 30 al. EtOH over 
steam to givQ. 

II (A = 4-MeC6H4S02, R ~ H, X - el), ~. 174-6.degree . 
(EtOH) . Thus 

prQ.pd. were the following II (A, R, X, m.p., and yield' 
yield 

(aq. 

", 
(V) , 

given): Ph, H, H, 66-8.degree. (aq. EtOH) , -; MeS02, H, H, 
164-5.degree. (benzene), -; MeS02, Me, CI, 114-16 . degree. 

EtOH) , 24; MeS02, Ph, el, 157-8.degree., 83; PhCH2S02, Ph, 

139-40.degree. (cyclohexane ) , 80 (or ude) ; 4-MeC6H4S02, H, H 

197-9.degree. ( EtOH ), -i 4-MIlC6H4S02, M ... , Cl, l22-4.d .. gr ...... 
(l~eOH) , 

16 (So t crude); 4-MeC6H4S02, Ph, C1, 132-3.degree . (MeOH) , 

(crude) i 4-MeC6H4S02, 2-CIC6H4, H, 152-3.degree. (EtOH), 79 
(orud Q. ) i 

4-Me C6H4S02, 2-CIC6H4, Cl, 167-8. degree. (benzene-petroleum 
Q.ther) , 

40. V (1 g.) and 1 g. P2S5 after 2 hrs. r ... flux in 15 nl . 

pyridine, hydrolysi ~ (50 mI. hot H20), and neutralization 
(30 \ HCI) 

gave N-[o-(2-thiazolin-2-yl)phenyl)-p-toluenesultona~ide, m. 
160-3.degree. (aq. pyridine). Intermedia te I describ Q.d 

wer ... (A, x, 
R, and m.p. given): Ph, H, H, 77-9.degree . 

(benzene-oyclohQ.xane) i H, 
CI, Me, 109-10.5.degr ee. (benzene); H, Cl, Ph, 

119-21.degree . 
(benzen Q. ) . Addnl. prepns. were given. ThUS , refluxing 2 

hrs. of 
134 g. 2-CIC6H4CH(OH)CN and 82 g. Ac20 gave 107 g. 

2-CIC6H4CHOllcCN, 
bO.cntdot.25 110-I.degree., which was a ddQ.d dropwise to 

37.8 g. 
LiAIH4 stirred in 800 mI. a nhyd. tetrahydrofuran. Retlux 

(2hrs.), 
dropwise a ddn. of 100 ml. H20 and then 200 ml. 20 t Na OH, 

a nd work up 
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nortn inqton-dav i s 

on t h e next day gave 56 q. 2-C IC6H4-CH (OH)CH2NH2 (IlIa), 
~O.cntdot.25 l08-12.deqree .. Mixts. of IIta (18 . 9 and IB.B 

resp.) with 19.7 q . III or 16.3 q. isatoie anhydride, bot h 
i n 50 Ill. 

EtoH, heated 15 Di n . gave, reap., the I (A ~ ", R _ 
2-CIC6H4) (Ia). 

(X - H), II. l OJ -5.degree . (oonzone .ayaloh.xane) and I e. (X
ell , II. 

105-7 . degree . (ben~ wn •. cyc lohexane), N- (p-toluen .. s:ultonyl 
deriv. (by 

action o t :2 equ i v. 4-HeC6H4S02C l in abe. pyr i d ino overnight 
,t 

O, degreQ., crude yield 7St) m. Hi5- 6 .deqre •. (ben zene). 
The last 

was converted t o t he corresponding oxazolin. I (above) by 
the action 

ot KeS02et. Altornately, retlu x1nq a sol n . ot J.4 q. 
2,5-(H2N)CI C6HJCOHHCH2CH20H i n 25 ~l. S02CIl tor 1 hr ., 

evapn' l and 
trllat:ment of crude pro(!.uct (:'I g.) in 10 ml . hot H~O with 

l ot NII2COJ 
gave 2 I 5 - (H2N) CIC5HJCOHHCH2CH~Cl (I IIb). l!1. 115-15.daqrell. 
(cyclonQXll n e,. Addn. of 4 q. tinel y powd. » !l2COJ to 6.2 q . 

IlIb in 
1S .1. MQ~NCHO and heat ing at retlu~ 1.5 hrs. qa ve 3.2 q. 

1I fA - R 
- H, X - el). ffi. 76-B.dllgr ee. (hexanQ) . Aleo described was 

tho 
prepn. (re n ux of 5 q. 2-PhNHC6H4C02 H in 2:0 11.1.. Eto2CCl. for 

10 h r •. ) 
of N-phen yl h:atoic anhydr i de, II . 1.77-9.daqree. (EtOH). 

><> d a n 

L7 ANSW ER 1 or 1 C/\ COPYRIGHT U94 ACS 
AN 71:8 1 338 CA 

-> til .bioteoh;, 16 
FILE 'BI OSI S ' ENTERED AT 12:13:29 ON 08 J UL 94 
COPYRIGHT ( Cl 199 4 BI OSIS (R) 

FILE ' KEDLI NE' ENTERED AT 12:13:29 ON 08 J UL 94 

FILE '!MBASE' ENTERED AT 12: 1 3 :29 ON 08 JUL 94 
COPVRI GHT (Cl U94 Elsevier science ILV. All r ights reserved. 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: Michael Fisher et al 
Serial No.: 08/233,166 
Filed: . 

For: 
April 26, 1994 

, 
Case No.: 19203 Art Unit:1203 

E:\aminer:Davis 
Substituted Sulfonamides as Selective ~3 
Agonists for the Treatment of Diabetes and 
Obesity 

The Honorahle Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

RESTRICTION REOUIREMENT 

Sir: 

' . ) 

There is an outstanding Office Action mailed February 2, 1995 ror which a 
response is due by March 2,1995. Kindly amend the application as follows: 

In the Claims: 

AMENp the following claims 
Claim i, page 42, line 17: after "A is" delete "phenyl, ". 
Claim 1, page 42, line 19: after "nitrogen" delete "a benzene ring fused to a 

C3-C8 cycloalkyl ring". 
Claim 2, page 44, line 4: after "A i~" delete "phenyl, or ". 

I hereby oortify that this coTre~P'Jfldel"lCe is bein~ deposited with the 
United States Postal Servk:e as first class ma~ in an envelope addressed 
to: CommlssJonar of Patants and Trademal'Ks, Washington. D.C. 2023t, 
on the date appearing beklw . 

. MERCK & CO., INC. 

"~~ 5< "" ,f4t~ 

1 
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Serial No.: 
Case No.: 
Page No.: 

08n33,166 
19203 
2 

Claim 7, page 46: delete the lines 3:3 to 34 (i.e. the la~1 and penultimate 
lines on pagf 46). , 

Claim 1, page 47: delete line~ \ ·4. 

, 

CANCEL claims 5 and 6. , 

REMARKS 

The claims have been restricted as foJlow~: 

Group 1: dnims 1, 2, 5 and 7-16 drllwllto compounds, compositions, 
and method of use wherein A represenb phenyl or a benzene fused to a C3-
Cs cycloal ky\ ring. 

Group ll: claims 1-4 and 7-16 drawn to compounds, compwlitions, 
and melhod of nile where A represents a hetercydic moicty as defined in 
the claims. 

Applicants hereby eject the inventioil of Group II without traverse. 
In llCC(Jcdance with this e lection daims 1,2 nnd 7 have been amended, and 
claims 5 and 6 have been canceled. 

Applicants believe that the application is now ill condition for allowance. 
An early fav(lrable action is respectfully requested. 

" 

Date: February, 28, 1995 

Respectfully submiued, 

By £6a~ 
Molfie M. Yan 
Reg. No. 32,7 18 
Anomey for ApplicIDlts 
Merck & Co., Inc. 
P.O. Box: 2000 
Rahway, NJ 07065·0907 
(908) 594-6343 . 
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I'''''~ 1. PATENT 
6 ~ CASE NO. C'-"""=' __ 

r
l~#~~ IN THE U.NITED STATES PATENT AND TRADE~ARK OFFICE 

~r of Patents and Tra<191llW11s tn re application 01: MICHAELfISHER, ET Al 

WaehingtOfl,O.C. 20231 < SeMI No. OO!U3,166 ,7 

Fttlld ~",,~~, "'~~~~~~============ ) ~ \0 GIIq) All Unit (1203 
Euminer "O=A~~~;:~==~====~~~=~~~=~~~==~======= For. SUBsn TUTED SULFONAMIDES AS SELECTIVE 83 

AGONISTS FOR T1-IE TREATMENT OF DIABETES AND 
OOEOOY 

Tl'III'Ism>ned hefawith Is an a" 0lIl Kltlo"" in the above-idBnlilied epplic,tIofL 
I8l No ROd ibonal lee ~ requirad. 
o The lee has ooan CRlc lllated!lS shown b&tOw. 

CLAIMS AS AMENOeO 

OJ OJ '" "J 
"'"~ 

Total Claims '" •• 1 6 • , 
, , ••• 1 • , 

, 

'" "'"-8O. 

• II the BIlt!)' i1 CcHumn 2 is ~ than the entry '" C<>urm 4, w~te "0' m C~<.IIm 5 . 

, 

"J 'om 
X In 
X "" 

• , h too "'Highest Ni.IMeof Pre\lilusly PaJd Fo r" In this space is Iesa tI1an 20, writo "20" n ttfi space . 
• ,. If Ihe ' HgMst Number PttMousIy Paid For" III this spaoels lou It'I8Il3, write "3" In this space. 

, 
., 
, , 
" , 

en 
Atldltlonat 

" 0.00 
_ 0.00 

" 0 .00 

0.00 

.... Add tI1is lea only N applicalioo is amended 10 k"dJdII m~ple depenilent claims (,.rdle5s of number) and 
no rruIIip16 dipendant daimil were or\gIrtaIIy lied. 

CI1arpe 5;:'::,""=",,=,,, to Oe~~ Account No. 13-2765. P~se char90 8SI'J aOditlom.1 loos or credit 

overpaymani to Deposil Accoont NO. 1 J·2755. DLlP licate copies 01 this shoot are enckJ.ed 

INTRIPUCATE 
Re .... 10(1194 

l or App licant(s) 

~. No. 32,7 18 

MERCK & CO~ INC. 
Palent Otpt. 
P.O. Bo~ 2000 
Rahway, N.J . 0i'005-0907 
(908)59-4· fkl43 

Date: Febt'llary 21!., 1995 
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P .... TENT 
".,;\ . CASE NO,' 'e'~'""''--__ 

' ~ " -

~~:i:.> $ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

~~ C'I pal~'l1s and Trademarka In re application 01: MICHAEL fISHER, ET ~ 
washington, D.C, 20231 SeliaINo. 08/233,166 

Fled Aptl 28, 1 ~ .. 

G ..... 7~' ~"~'~'~~~;=.~;;=;=;;;;;=;;;====== Exannt DAVIS , 
FOf: SUBSTlnJrED Sl/lFOr-iAMIDES AS SELECTIVE B3 

AGQNISTS ~ THE TFlEA"NENT Of" DIAEIeTES AND 
OBESITY 

Transrmteoi ntll'lwlth Ii'; !In amendmenlln Ih'IIDove-dentniad applicatlorl . 
181 No addI!Ional fee Ii'; I'IIQI.II~. 
o 11Ie I .. has been cak:ulaled _ shown below. 

CLAIMS AI AMEND!O 

Total ClaIrM '" •• 18 • , 
Independent ' , ••• 1 • 

, 
""'" Mubiplll , 

PreiMln~ 

""'" 

• ~!he enuy In Column 2 " II6s !han the .ooy in COlumn .t, wriIe "(f' In CoIwnn 5. 

, 

X '" X "" 

o. "thfI"HgtIes! Ntrnbtt PreYiously Paid 1'01" inthl$ space III Ms I!\an 20, wrQ "20" In ltli!I~ . 
••• 11 1M ' HIQhest Nurnb&r PrevIou5ly P<'Id For' in thie !pac. is less lnan 3, write "3' '; I'Iis &paCe . 

.. 0.00 

.. 0.00 

a 0.00 

0.00 

•••• Add tnt, lee Iri'f f application" amtnd9d to includE! ml,llUple del"nIJoot el3lme (rlt\j&rdless 01 nOO1ber) and 
fIQ nuAI~ dependent CI!Imi were OO%lilaiy lied. 

Charge '"':;";:'",;::::;,, 10 Depof;_ ~ No. 13-2755. Pleas.e chal'll' any aOIftional Me$ g. cmdit 

overpayment to Deposit Account No. 13·2755. Dup(icatll CO(MS 01 thi~ sheal'I' erlClosed. 

INTRIPUCATE 
REV, l(Ylt.M 

Respectfully. 

1t4t::;.c.. 
By: MoIieN.4 U 
AIIomey lor ~.) 

Reg. No. 32,118 

MERCK & CO., INC. 
F'atoot Dept. 
P.O. Box 2000 
Rahway, N.J. 0J0M.0907 
(VIUI)594' ,,~,,~,'-c-__ 
Dale: February 2B, 1995 
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PATENT 
CASE NO, c"""e',-__ 

. IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

• 

In relilPf'"?'OOn of: MICHA8..ASHER. ET AL , 
SOOII No. G81233, I&6 ' 

FikId Apri l 26, 1994 

G~Artun\~·O'"""-____________ __ 
""""" DA "'" "'" swsn"'=nrre==D=SU::C:ClFONAM>=:::-CD=,=,=",==se==LeCn=="'=:"==---

AGONIS"TS FOR THE mEA TUENT OF DIABETES AND 
OBESITY 

Tlansmittlld hefB'o'f1'lh II all ~ In the abo-'denUfied appI'al1on . 
I!!JI No addiliooallM Is r.QUired 
o The 1_ has bHn calctllaMd as mown below. 

ClAIMS " AMENOEO 

,. I 01 '" "I '" '" II 
Pmum ''','' """ 

Total Claims • , 
X ." '!'I- 0.OO 

. , •• , 1 • 0 X $7e , ~· p.OO 

, ._ 9.00 , 

Charge $ 0 ,00 10 ~t Account No. 13-.2755. PINal char!Jllany additioflallws or ert>d it 

ove<payment to DeposiI Acooul'll No. 13-2756. Duplicate ropiH 01 this &lMIIt are ancIosed. 

r.; TAIPLICA TE 
REV. l(i'l~ 

By: MoIie M. U 
AI\or""Y lor AppI"ICan1{S) 

Rag. No. 32,718 

MERCK & CO .. INC. 
Patel'll [)$pt, 
P.O. Sox 2ODO 
~, N~. O~1 
(908)594· &343 

oate: February 211, 1995 
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UNITED STATES DEPARTMENT OF COMMERCE 
Pannt and Trad&mark Offlca 

A_ ••• , COMMISSIONER OF P"TENTS"'OO TRADEMAAK9 
W .. llin;ton. a,c. :/!lnl 

SEfIIAL NU~BE~ ~ILlNG OATE f lFlST NAMED APPlK:ANT ATTo!\NH DOCKET~_ 

L 

HOLLIE if- Yi'/fJ.J 
[>.4T£'IIT DEPT_ 
HF.RCg -l. to .. INt. 
P.O. SOX :;0000 
.'< AHtI.4Y, HJ GlOb5 ·0']07 

NOTICE OF ASANDONMENT 

Thla appHctrtlon Is abllfldoned in ,",w of: 

ElCAMINER 

HORT!!IHt;TOil THilll, Z 
ART UNIT PAP'ER Ni)I,OBEA 

1.203 
0,,1E MAILED: 

08/11/95 

1. 0 Applicant'! 18i""" to relpond 10 the Ollie. letter, mall&d ________________ _ 

2. 0 Applicant'! !<ltter of expril" ~b~ndon.,."t wtlk:h Is In compllanc. with 37 C,F.R. 1, 13e. 

3. 0 AppliCa,,\'. foJlur. to 11m~ file 1M response ,_ ""d _ wmun the pl<iOd Nt 
in 11M Office lett .... 

4. ~ "'pp~c."!'. fdl!la to rulWhe rf!!lujad I" u. fell >01thln 'he . tslutory period 01 3 mooth l I,,,,,, thft 
V\;,';.lijng dille of ~ - ~--t;. ~ of the Notice oj AIIow_"",,_ 

o Th. I .. "" "'" w •• received on 

o Tho I ... "" *' hu not bMn ....,.i.t<I in A_owed FiI<I5 Br~nch M of ___________ _ 

I" accordance with 35 U.S,C. 151, .rtd ""d ... the pr0\0151<>o. 01 37 C,FJI. 1.316(b), "W~c.nt(s) may 
... Iilion Ihe C<lmmi .. IOMe,- 10 ftocepi tho ds l. ysd paymoot 01 the issue , ... II l he d"ay In payme<1t 
lOa' un.""id~b le . The p"lltlon musl be aooompan ied by III<! is""" 1M , un les. il hOo$ bMn prll"lio<Joly 
submllted, in III<! ftmoonl 'pec ifitod b~ 37 C,F.R. 1.17 {I), and a ,eMfled showing a. to the CIlUH. of 
tho delay. 

II . ppHCMt{O) neyer r9CaI\Iod lhe NOlice of Aliow0llG6. " P<'tition lor " fleW Notico of AJIowR,"", and 
",11t"idr"wa! of til<! MIdi~ of ob. n<1onmenl m.y t>e appropoiate In __ 01 D<tIg.r Inc. " Schuyler, 
172 U.S.P.Q. 513. 

~, 0 AwIIc..,t 's l..uur, to tlrnflly co,..,. ct the drawing. and/O<' ~t>mit new or oubllitutu form'" d,_log. by 
";;;;;;;;;;;;;;;;;;-;;;;;;;;;0, 81 mqulr. d in It-.. lut Office l ctlon. 
o The DOI"Tooct, d ,nd/ O<' oub5tltute drawing ........ ,_d on ______________ _ 

8. 0 The , • ...,11(.) 1>4010 .... 

orr,ECT II/oi', rtajUIRIES TD : 
"IJBLI,s1l1 11f.! fl.rIlI'3,WH 
II .~PCIA (;AH,"fJ ELL 
( ~03) 305-81)'[' 

D ,01 
PRISCILl.A FULLER 
{lO :O 305-i;JlIi3 

• , 

-. 
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MOI .. L r.t: F~ . '(ANI;; 

.. I\TCNT fJ£PT • 

"'~I<: 
, C\). , 'NC. 

P .• D. tl(V . 2()oJ O 
W"II~J.' y , ~1_1 0_01_,,,,,,,,,,*-_',",, _ I) 7(l~~ - ')7r.-' 

'''"" _ ;. ...... ~ _ d oppIIo:ori'. _ ""'" r ... 
. 

SilllDlCOO£'Sa!W. I«l, ~~~ 

=~-

.r 

UNITtD STATES DEPARTMEJ(J'Of COlo1MERCE 
Pa~"l ~ Tradema1l; OtIicoI 

Add,."" BOX ISSUE FEE 

I '-' " i; ;I)l .. -, <. . _ -.f ' 

, COMhllSSlOrER Of PATENTS.t..NO TRADEMARKS 
~D:C.2OZl ' 

NOTICE OF AllOWANCE 
AND ISSUE ~E DUE 

. . 
( l<AI.I_ N&) ...,.... .<111"""" 

~"-
. 

O-!ln~ ;(-( 0 4 ,;:£ i7·} II! ! !mPT!!ft!l,'ilOll DN.'l. . ; .. (,3 '''''''1 ---- nOI IU . . ,·>," I 'I' S' I ' 
'M~ 
~ 

SU99T t TUrr:~ f.lJl.FONAM i I)E~ ., SEI.ECn VC i:<£TA:3 r,oorHSTs. Foa ,'" 
TrlEJ\TI4E:NT OF {:III\Il£TL::D :' .. i'tf} O(<f:S iTY 

. 
~IT'I'S 00CIIIi1 "'". ! cu.&lPlIUIICUS!I I .... rCHIt:), I ............ TV",!: ' ! --I """,-,e,rrr< 'UDIJE ""n CUE .... 

" , • • -.. , • 0 lilT ' TT~' ,~ • • to,', <)'; /"" 

THE APPl..1CA noN IDENTIFIES ABOVE HAS BEEN EXAMINED )'HeHS ALLOWED FOFIISSUANCE .AS A P" TENT. 
PROSECUTION ON THE MERITS IS CLOSED, 

THE ISSUE FEE MUST BE PAID THIS NOTICE OR THIS 
APPUCATION SHALL 

HOW TO RESPOND TO THIS NOTtCE: 
I. Review the SMALL ENTITY Status sho .. n above. ~th8 SMALL ENTITY ~ ShownlS NO: 

A. Pay FEE DUE shown above, or II tho SMAll ENT17Y Is shown B$ VE9, verily)'O\lf 
CUfTMt SMALL ENTITY !iIat!JS: EI . Fia "III~Jed s&ate~t cI Sm!Ui Entity StallJe bafore. Of with. 

A. If the sIRIuS it dIarlged, pay IWice Ih& amoool c:( the 
FEE DUE shown atlC\Otl and mtiIy the pal9nl and 
Tritdemarlc OIliee of tho change in Itatus. Of 

6. little Status Is the aame, p~y the FEE DlJE soown 
above. 

PIlV of 112 1118 f EE DUe shown above. 

, . 
• 

11. P<:wt EI oI lhis noIlce s/uUd be completed and. reIl.B1ed to IIIe Patent and Tradematk 0Itlce (PTO) ~ 'jO.Jt Issue FEE. 
EYl'Il W IhB ISSUE FEE has already been puid lr1 d1arg& to dOJX)SilBCCOUr'It, Pan B sl'lWld be WJni*iIed and relumod. 
~ too 'If II charging tile ISSUE FEE to your deposiI.:count. Pari C of thls lIDIioo shoold also be oornplRled aM returned 

II I. AI oommLricaUcma regard ing this application must give seri es codo (<:>I' li lil1!l date). "erl~1 r'lUrnber and batch oomWr. 
PI6aso direct all comrm ..... io:;aUoo prior III issuanC8 to BoK ~E FEE t.nIes.a a(!W;ed 10 contrary. 

fJlPOIffANT REIIINDER: PiJIMh IuuIng _ appIk'lio:HIs tIItId 0fJ or.trw OK. 12, 1910 /My ~ ~I Q/ 

ma/n~ fft& It ~~IenIH'. respotWblJlty 10 ensure Iimeftt fJIIytMf/f tJl ma/ntenwn:1 
kes w1Nn dutI. 

, 

9 
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PATENT APPLICAT'ON~'NATION RECORD ../2J...;J;l ~ 
CLAIMS AS SMALL ENTITY OR SMALL ENTTTY , 

~ . I,m '" '''' '" 
.:, ~ /I. -~ 

~~~ ;...;, -,-
1"'115- ,,,,. 

• N ~""_ .. "'..,., 1 ~ I ... ...., ' ''", on_ '0" ~ "'""'" : TOTAL " TOTAL-OO 
CLAIMS AS AMENDED· PART II OR 

OTHER THAN 
SMALL ENTlT'i SMAll EN1TTY , 

"""'" HIGHEST '''' I,;; • ""'" REMAINING - " "0 .. "", "'''' ,ow. ~ 
"""""'" y ""'" ~ '" '" 2 -;; lOR 0 , 

~- • l$1 1_ ,,,,. 
Z 
W 

MIIlUI ••• x 37_ "1~74_ • • • ~ 1 f1ST PAESEIHA noN OF Ml)\.1"1 PU:; OEP.NDENT ClAIM ... 115_ +230 • 

" " ~ .. ~ .. ,~~ OR~ 
ClAIMS HIGHEST i .... i"",,· 

.\:5: , NUMBER PAESENT rum ,m I~ PREVIOUS LY ""'" '" PAlD FOR .. x$11 .. d22_ TOI"I Min", • 

I~ M ..... , . x 37_ ~IX7"_ 

FlRST PRESENTATION OF I.IULTlPI.£ OEPEflOali ClAlIoI 

~ :s •• 

i.l="" 
HIGHEST 

I ':ii~ """. I~ i NUIMlER ~ 

"'" "'''' , '" ~ , 

"," .. ~ OArX'22_ z'" • 
w ... x 37_ l74_ 

~ 
, • 1o, 

FIRST PRESElfJAT10N 01' UUlnPLE DEPENOefT CLAIr.! 

I:~ . :;;:' , 

~ 
III nns SPACE iI • , , 

I'I<",, ~ .. T_'K 0111<1: U.s. CgpAll.TMI!J'(r OFCOMMaCl 
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,_.ro,,,., ' , u.s. D£l'ARTloimTOF COMIII~RC~ 

~ "" 'ifiit ""-'. PACE DATA ENTRY CODING SHEET 
p ",.." . ... T,-... O/Iioe 1ST EXAMINE 

~ 

I DATE f 
~ 2ND EXAMINER ' 

TYPE ALiNG DATE SPECIAL GROUP , SHEETS OF APPLICATION NUMBER me > MON'Tll '" VE"'II HANDLING ART UNIT CLASS DRAWING 

00/ 2331<;6 [j] rDu L"I~lqlul I'QI Illdk7J151 15111 !I:I I +- llli 
I 

TOTAL INDEPENDENT SMALL FOREIGN 

""'"' CLAIMS ENTITY? FlUNG FEE LICENSE ATTORNEY DOCKET NUMBER 

I d 1101 I b ill ~ I 1'111 ttl I'Zl I Wil2l'D131 I I I I I I I 
CONTINUJTYDATA 

PARENT FILING , 
CONT STATUS PARENT APPUCATION PARENT PATENT DATE 
CODe ~E SERIAL NUMBER PCT APPLICATION SERIAL NUMBER NUMBER 

, 
MONTH '" YEAR , 

, , , , , ~ ! - , c , , , 
- , c , , , 
- , c , , , 
- , c , , , - - '\ 

PCTIFOREIGN APPLICATION DATA ~ 

! , 
- ~ , 

FOREIGN FOREIGN 
, 

PRIORITY COUNTRY RUNG DAl;E " 
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PATENT 

THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Trar\S[~ed herewrth for f ili rog is 

Depos it Acet. 13-2755 
MERCK & CO. , INC. 
OJ, Case Docket No, "0'0'"'"' __ _ 

rt16 patent app licatioll ol lnvento r{ s) MICHAEL H. FISHER, DONG OK, ELIZABEm M. NAYLOR AND ANN E, WEBER 

For SUBSTITUTED SULFONAMIOES AS SELECTIVE BETA 3 AGONISTS FOR THE TREATMENT OF DIABETES 
AND OBESITY 

8>closed are a lsoc 

o sheets 01 drawir.g 

o An assignment of the invention to 

o A certified copy 01 a application. 

Fo< Numla l Numbe. Ri te B~5ic Fee 
R'O< Extl'll "'0 

Total Claims " - 20 _ 0 , '" - 00' 
lr>d<Jpsnd€nt Claims , ,- , , '" - 0.00 

Mult iple Dependent - $230 - 0 .00 
Qarm 

• Add this fee ~ app lication contains any 
rrJJHipie depelldent claims, regardless TOTAL FILING FEE , $710 ,00 
of r.mlOOr, 

Please oMrga my Deposit Aocwnt No. 13-2755 il1 the arrwnt of :$ 710.00 Too Cornrnlssiooor is heruby 

alllhOfized to cllargG any add itional fMS which may be requ ired , or cred it ,..,y o~erpayment to Account No 13-2755. 

Puplk>ate copies of this sheet are erdosed. 

IXftIlIIIIYl \lIIiilUl1E 
l\iDtIlFDIJOII' April 26, 1994 

lIMa.tIII. f.G2nH~1 QlVJS 

k[V .8I14J93 IN TRIPLICATE 

Respectfully, 

,~<4 
Attorn ay For Applicant (s) 

Reg. No. 32,718 
MERCK & CO., INC. 
Patent Dept 
P.O 8Qx 2000 
Rahw,w N,J. 07065-0907 
(gM) 594· ,,,~,~, __ _ 

Date : Apri l 26 1994 
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TOTAlFlLlNGfEE -----~" $710.00 
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,,"pmey Fcif AppIic ant(s) 

Rev. No. 32.718 
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Rahway, N.J. 07055-0907 
(908) 594· >6~"~3L __ 
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