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TITLE OF THE INVENTION
SUBSTITUTED SULFONAMIDES AS SELECTIVE 33 AGONISTS
_FOR THE TREATMENT OF DIABETES AND OBESITY

BACKGROUND OF THE INVENTION

B-Adrenoceptors have been subclassified as B1 and B2 since
1967. Increased heart rate is the primary consequence of B]-receptor
stimulation, while bronchodilation and smooth muscle relaxation
typically result from B2 stimulation, Adipocyte lipolysis was initially
thought to be solely a Bj-mediated process. However, more recent
results indicate that the receplor-mediating Jipolysis is atypical in
nature. These atypical receptors, later called B3-adrenoceptors, are
found on the cell surface of both white and brown adipocytes where
their stimulation promotes both lipolysis (breakdown of tat) und energy
expenditure.

Early developments m this area produced compounds with
greater agonist activity for the stimulation of lipolysis (33 activity) than
for stimulation of atrial rate (81) and tracheal relaxation (32). These

&/fc o early developments disclosed in Ainsworth et al., U.S, Patents 4,478,849
o 4~ and 4,396,627, were derivatives of phenylethanolamines,

: "{; Such selectivity for B3-adrenoceptors conld make
compounds of this type potentially nseful as antiobesity agents. In
addition, these compounds have been reported to show
antihyperglycemnic effects in animal models of non-insulin-dependent

10

15

%5 diabetes melhitus.

A major drawback m treatment of chronic diseases with B3
agonists 18 the potential for stimulation of other B-receptors and
subsequent side effects. The most likely of these include muscle tremor

10 (B2) and increased heart rate ([i1). Although these phenylethanolamine

derivatives do possess some (33 selectivity, side effects of this type have

been observed in human volunteers. [t is reasonable to expect that these
side effects resulted from partial B1 andfor 32 agonism.

More recent developments in this area are disclosed in
ler 4, Adnsworth etal., U.S. Patent 5,153,210, Caulkett et al., U.S. Patent
ma '{_') .
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4,999,377, Alig et al, U.S. Patent 5,017,619, Lecount gt al., European
Patent 427480 and Bloom et al., European Patent 455006.

Even though these more recent developments purport to
describe compounds with greater B3 selectivity over the B1 and 2
activities, this selectivity was determined using rodents, in particular,
rats as the test animal, Because even the most highly selective
compounds, as determined by these assays, still show signs of side
effects due to residual B1 and B2 agonist activity when the compounds
are tested in humans, it has become apparent that the rodent is not a
good model for predicting human [3 selectivily.

Recently, assays have been developed which more
accurately predict the effects that can be expected in humans. These
assays utilize cloned human 33 receptors which have been expressed
Chinese hamster ovary cells. See Emorine et al, Science, 1989,
245:1118-1121; and Laggett, Mol. Pharmacol,, 1992, 42:634-637. The
agonist and antagonist effects of the vanous compounds on the
cultivated cells provide an mdication of the antiobesity and antidiabetic
effects of the compounds in humans,

SUMMARY OF THE INVENTION

The instant invention is concerned with substituted
sulfonamides 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
stereoisomers 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 nse the
compounds as the active ingredient thereof. Further objects will
become apparent from reading the following description.

DESCRIPTION OF THE INVENTION
The present invention provides compounds having the

formula I:
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DH HHE

/@CHCHEN G- ::-: { }7 N- SDEIBHEL—H?

Ry

Oto5;

Qorl:

0to3;

phenyl, a 5 or 6-membered heterocycelic ring with from |
to 4 heteroatoms selected from oxygen, sulfur and
nitrogen, a benzene ring fused to a C3-C§ cycloalkyl ring,
a benzene ring fused to a 5 or 6-membered heterocyclic
ring with from 1 to 3 hetercatoms 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 | to 3 heteroatoms selected
from oxygen, sulfor and nitrogen;

hydroxy, oxo, halogen, cyanc, NR8RS, SRg
tnifluoromethyl, C1-Cg alkyl, C1-Cg alkoxy, SO2R9,
OCOR?, NRBCORY, COR?, NR8SO2RY, NRBCOZRS, or
C1-Ceg alkyl substituted by hydroxy, halogen, cyano,
NRERS, SR8, trifluoromethyl, C]-Cf alkoxy, C3-Cy
cycloalkyl, phenyl, NRSCORZ, CORY, S09RY, OCORY,
NR8SO2RY or NRECO2RS;

R2 and R3 are independently hydrogen, C1-Cg alkyl or C1-Cg alkyl

Xis

with 1 to 3 substituents selected from hydroxy, C|-Cg
alkoxy, and halogen;
-CH2-, -CH2-CH2- , -CH=CH- or -CH20-:

R4 and RS are mdependeml}r hydrogen, C1-Cg alkyl, halogen, NHRS,

R6 is

OR8 SO2RY or NHSO2RY;
hydrogen or C1-Cg alkyl;
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R7 is Z-(R1ay,;

R1ajs R1, C3-Cg cycloalkyl, phenyl, or 5 or 6-membered
heterocycle with from 1 to 3 heteroatoms selected from
oxygen, suifur and nitrogen, optionally substituted with up
to three groups independently selected from oxo, RB and
NRERS;

Zis phenyl, naphthyl, a 5 or 6-membered heterocyclic ring
with from 1 to 4 heteroatoms selecied from oxygen, sulfur
and nitrogen, a4 benzene ring fused to a C3-Cg cycloalkyl
ring, a benzene ring fused to a 5 or 6-membered
heterocyclic ring with from 1 te 3 heteroatoms 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 heteroatoms
selected from oxygen, sulfur and nitrogen;

R8s hydrogen, C|-C10 alkyl, C3-Cg cycloalkyl, Z optionally
having 1 to 3 substituents selected from halogen, C1-Cg
alkyl and C1-Cg alkoxy, or C1-C10 alkyl having 1 to 3
substituents selected from hydroxy, halogen, CO2H, CO2-
C)-Cg alkyl, SO2-C1-Cg alkyl, C3-Cg cycloalkyl, C1-Cg
alkoxy, and Z optionally substitutcd by from 1 to 3 of
halogen, C|-Cg alkyl or C)-Cg alkoxy;

R is R8 or NR8RS; or

a pharmaceutically acceptable salt thereof,

Preferred compounds of the instant invention are realized

when in the above structural formula I:

R2 and R3 are hydrogen or methyl;

X is -CH2-;
nis 0 to 3

m is 1

ris 0to 2; and

R4, RS and RO are hydrogen.
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Other preferred compounds of the instant invention are
realized when in the above structural formula [:

A s phenyl or a 6-membered heterocyclic ring with 1 or 2
nifrogen atorns;
Rl is hydroxy, halogen, cyano, trifluoromethyl, NRSRS,

- NR8SO2RY, NRECOR?, NRBCO2R8, C]-Cg alky!
optionally substituted by hydroxy; and
ris 0 or2.
More preferred compounds are represented by the formula

la:

o T AE

e

(R ~ j?HCHEN'?'(X]r@NH_SDE“2-{H"}n
N R
Ia

wherein
nis 0to 3;
m 15 1
Rl is halogen or NRSRS,

Rlajs halogen, C1-Cg alkyl, NRBRS, NRSCORY, NRSCO2RS,
OCORY, or 5 or 6-membered heterocycle with from 1 to 3
heteroatoms selected from oxygen, sulfur and nitrogen,
optionally substituted with up to three groups independently
selected from oxo, R® and NRBRE;

Zis phenyl, nuphthy! or benzene ring fused to a 5 or 6-
membered heterocyclic ring with from | to 3 heteroatoms
selected from oxygen, sulfur and nitrogen;

Xis -CH?2-; and

RZ,R3 are independently hydrogen or methyl .

Other more preferred compounds are represented by
formula Ib:
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2

Ty
=
(R, /\'%GHCHEN-G-{X}FQ—NH-SDE-Z—cH‘a}n

W * |

Ha
Ib

wherein
n is 0 to 3;
m 18 1
R1is hydroxy, NRBR8 or halogen;

Rlajs halogen, C1-Cé alkyl, NRSR8, NR8CORY, NRBCO2RS,
OCOR?, or 5 or 6-membered heterocycle with from 1 to 3
heteroatoms selected from oxygen, sulfur and nitrogen,
optionally substituted with up to three groups mndependenily
selected from oxo, R8 and NRERS;

Z is phenyl, naphthyl or benzene rimg fused to a 5 or 6-
membered heterocyclic ring with from 1 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-[4-12-||2-hydroxy-2-(4-aminopyridin-3-yiethyllamino]ethyi]phenyl]-
4-(hexylaminocarbonylamino }benzenesulfonamide
N-[4-[2-[[2-hydroxy-2-(4-aminopyridin-3-yDethylJamino]ethyllphenyl]-
4-iodobenzenesulfonuamide
N-[4-[2-[[2-hydroxy-2-(4-aminopyridin-3-yl)ethylJamino [ethyl |pheny!]-
benzenesulfonamide
N-[4-[2-[[2-hydroxy-2-(4-aminopyridin-3-yhethylJamino]ethyi]phenyl)-
2-naphthalenesulfonamide
N-[4-[2-[[2-hydroxy-2-(4-aminopyridin-3-y ethylaminolethylJphenyl]-
3-guinolinesnlfonamide
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N-[4-[2-[[2-hydroxy-2-(4-aminopyndin-3-yDethyl]amino]ethyl]phenyl -
5-benzisoxazolesulfonamide
N-[4-[2-[[2-hydroxy-2-(4-amincpyridin-3-yl)ethyl Jamino]ethyl Jphenyl] -
4-[(hexylmethylaminocarbonyljamino)benzenesulfonamide
N-[4-[2-[[2-hydroxy-2-(4-aminopyridin-3-yl)ethylJamino |ethyl Jphenyl]-
4-[(dimethylaminocarbonyl)amino]benzenesulfonamide
N-[4-[2-}|2-hydroxy-2-(4-aminopyridin-3-yl)ethyl]laminoJethyl]phenyl]-
4-(3-hexyl-2-imidazolidon-1-yl}benzenesulfonamide
N-[4-[2-[[2-hydroxy-2-(3-pyridinyl)ethyl]amino]ethyl]phenyi|-4-
(hexylaminocarbonylamino)benzenesulfonamaide
N-[4-[2-[[2-hydroxy-2-(3-pyridiny])ethyl]amino jethyvi]phenyl |-4-
isopropylbenzenesulfonamide

N-[4-] 2-[[2-hydroxy-2-(3-pyridinyl)ethyl]amino]ethyl]phenyl]-2-
naphthalenesulfonamide
N-{4-[2-[[2-hydroxy-2-(3-pyridinyl)ethylJamino]ethyl |phenyl]-3-
quinelmesulfonamide

N-|4-|2-[[2-hydroxy-2-(3-pyridinyl)ethyl Jamino]ethyl |phenyl]-4-
[(hexylmethylaminocarbonyl)amino fbenzenesulfonamide

N-[4-[2-[| 2-hydroxy-2-(3-pyridiny])ethyl]Jamino]ethyl [phenyl]-4-(3-
hexyl-2-imidazolidon-1 -yl )benzenesulfonamide
N-[4-[2-[|2-hydroxy-2-(3-pynidinyl)ethyl Jamino]ethyl jphenyl]-4-
iodobenzenesulfonamide
N-[4-]2-|(2-hydroxy-2-phenylethyl)amino]ethyl]phenyl]-4-
iodobenzenesulfonamide
N-[4-[2-[(2-hydroxy-2-phenylethyl)aminc]ethyl Jphenyl]-2-
naphthalenesulfonamide

N-[4-[2-[(2-hydroxy- 2~phenylethy1]am1nﬂlcth}'l Iphenyl]-3-
quinolinesulfonamide

N-[4-[2-[[2- hydroxy-2-(4-ammopyridin-3-yhethylJamine propyl]-
phenyl]-4-(hexylaminocarbonylamino)benzenesulfonamide
N-[4-[2-[[2-hydroxy-2-(4-aminopyridin-3-yljethylJamino]propyl]-
phenyl]-4-iodobenzenesulfonamide
N-[4-[2-||2-hydroxy-2-(4-aminopyridin-3-ylethyllamino]propyl]-
phenyl|benzenesulfonamide
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N-[4-[2-[[2-hydroxy-2-(4-aminopyridin-3-yl)ethyl Jamino]propyl]-
phenyl]-2-naphthalenesulfonamide
N-[4-[2-[[2-hydroxy-2-(4-aminopyridin-3-yl)ethyl Jamino]propyl]-
phenyl]-3-quinolinesulfonamide
N-[4-[2-[[2-hydroxy-2-(3-chlorophenyljethyllamino]ethyl]pheny!]-3-
isopropylbenzenesulfonamide
N-[4-[2-[[2-hydroxy-2-(3-chlorophenyljethyllamino]ethyl]phenyl]-2-
naphthalenesulfonamide
N-[4-[2-[[2-hydroxy-2-(3-chlorophenyljethyl]amino]ethyl]phenyl]-3-
quinclinesulfonamide

The compounds of the instant invention all have at least one
asymmetric center as noted by the astensk in structural Formula 1.
Additional asymmetric centers may be present on the molecule
depending upon the nature of the various substituents on the molecule,
in particular, RZ and R3. Each such asymmetric center will produce -
two optical isomers 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 instant invention.
In the case of the asymmetric center represented by the asterisk in
Formula I, it has been found that the compound in which the hydroxy
substituent is above the plane of the structure, as seen in Formula Ic, is
more active and thus more preferred over the compound in which the
hydroxy snbstituent is below the plane of the structure,

The following stereospecific structure represents the
preferred stereoisomers of the instant invention:

H OH H R? R
A S
Joreispou{ )—yummnan
- _I-
3
@), v B B
| [+
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where o, m, r, A, RL, R2, R3, R4, R3, RS, R7 and X are as defined
above under formula I

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

The alkyl groups specified above are intended to include
those alkyl groups of the designated length in either a straight or
branched configuration, Exemplary of such alkyl groups are methyl,
ethyl, propyl, isopropyl, butyl, sec-butyl, tertiary butyl, pentyl,
isopentyl, hexyl, isohexyl, and the hike,

The alkoxy groups specified above are intended to include
those alkoxy groups of the designated length in either a straight or
branched configuration. Exemplary of such alkoxy groups are
methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, tertiary
butoxy, pentoxy, isopentoxy, hexoxy, ischexoxy and the like.

The term "halogen” is intended to include the halogen
atoms fluoring, chlorme, bromine and iodme,

Examples of 5 and 6-membered heterocycles and fused
heterocycles of A, Z and R12 include pyridyl, quinolinyl, pyrimidinyl,
pyrrolyl, thienyl, imidazolyl, thiazolyl, benzimidazolyl, thiadiazolyl,
benzothiadiazolyl, indolyl, indolinyl, benzodioxelyl, benzodioxanyl,
benzothiophenyl, benzofuranyl, benzoxazinyl, benzisoxazolyl,
benzothiazolyl, tetrahydronaphthyl, dihydrobenzofuranyl,
tetrahydroquinolinyl, furopyridine and thienopyridine,

The preferred values of A and Z are phenyl, naphthyl or
heterocycles with from 1 to 4 heteroatoms independently selected from
one of oxygen or sulfur, and/or 1 to 4 nitrogen atoms,

The more preferred values of A are phenyl, pyridyl,
quinoliny], pyrimidinyl, pyrrolyl, thienyl, imidazolyl, and thiazclyl.

The more preferred values of Z are phenyl, naphthyl,
quincliny], thienyl, benzimidazolyl, thiadiazolyl, benzothiadiazolyl,
indolyl, indolinyl, benzodioxolyl, benzodioxanyl, benzothiophenyl,
benzofuranyl, benzoxazinyl, benzisoxazolyl, benzothiazolyl,
tetrahydronaphthyl, dihydrobenzofuranyl, and tetrahydroquinolinyl.
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Certain of the above defined terms may occur more than
once in the above formula and upon such occurrence each term shail be
defined independently of the other; thus for example, NRBR8 may
represent NH2, NHCH3, N(CH3)CH2CH3, and the like.

2 The following abbreviations are used throughout the
specification:
Boc : tert-butyloxycarbonyl
Chz : carbobenzyloxy
Lo DIP-Cl : diisopimocampheylchlorcborane
DMF : dimethylformamide
DMSO : dimethylsulfoxide
HPLC : high pressure liquid chromatography
Me : methyl
L5 MPLC : medium pressure liquid chromatography
M : methanesulfonyl (mesyl)
NBS : N-bromosuccinimide
NCS : N-chlorosuccinimide
nHex : n-hexyl
. TEA . trifluoroacetic acid
THF : tetrahydrofuran
The compounds (I) of the present invention can be
prepared from epoxide intermediates such as those of formula IT and
amine intermediates such as those of formula JTI. The preparation of
- these intermediates is described in the following schemes.
O !32 -Tj
HEN—q-:x}m{ } NSO,(CHg),-R’
: A3 Eare
(R") i
30 n 1 m

where n, m, r, A, R1, RZ, R3, R4, RS, R6, R7 and X are as defined
above.
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Compounds IT are known in the literature or may be
conveniently prepared by a variety of methods familiar 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, 1s treated with diazomethane in a solvent such as diethyl
ether. The resultant diazoketone is then treated with hydrogen chlonde
to give chloroketone 2 (X = Cl). The haloketene 2 is then reduced with
a reducing agent such as sodium borohydride. The resulitant alcohol 3 is
treated with base such as potassinum carbonate in refluxing acetone to
provide the desired epoxide II. The enantiomerically enriched (R) and
(5) epoxides Il are readily available by asymmetric reduction of
haloketones 2 using chiral reducing agents such as (-) or (+)-DIP-CI,
(R) or (§)-Alpine borane or (R) or (S)-tetrahydro-1-methyl-3,3-
diphenyl-1H,3H-pyrrolo[1,2-¢]]1,3,2]oxazaborole-boranc ((R) or (S)-
OAB<BH3).
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CHEME 1
O
O
Cl 1) CHyNg - X
{an 2 HCI
1 (RN,
2 (X =Cl, Br}
OH
[H] X hase
5
R0 3{X=Cl, Bn
0
RY g

An aliernate route to the desired haloketones 2 15 illonstrated
in Scheme 2. Methylketone 4 may be converted to the corresponding
haloketone using a variety of reapents known to those in the art and
summarized in Larock Comprehensive Organic Transformations; VCH:
New York, 1989, 369-372. Conveniently, methylketone 4 is treated
wilh chlorine or N-chlorosuccinimide in acetic acid with an additional
acid source such as hydrogen chlonide or aluminum chloride. For the
synthesis of 2 (X = Br), bromine or NBS with hydrogen bromide or
aluminum bromide may be used. In some cases, the chloro or
bromoketones 2 may be commercizlly available.
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SCHEME 2
0
0
CHg Cly or Br, _ X
(R")q 1
R
4 L 2 (X =Cl, Br)

Many of the methylketones 4 are commercially available or
readily prepared by methods described in the hiterature and known to
those skilled in the art. R1 substituents on the acid chlorides 1 or
methylketones 4 may need to be protected during the subsequent
procedures. A description of such protecting groups may be found n:
Protective Groups in Organic Synthesis, 2nd Ed., T. W. Greene and P.
G. M. Wats, John Wiley and Sons, New York, 1991.

Compounds 111 can be conveniently prepared by a vanety
of methods familiar to those skilled in the art. A convenient rouie for
their preparation when R6 is hydrogen is illustrated in Scheme 3.
Compound 3 15 selectively protected as a suitable carbamate derivative 6
with, for example, di-fert-butyl dicarbonate or carbobenzyloxy
chloride. This compound is then treated with a sulfony! halide,
preferably the sulfonyl chloride 7. 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, preferably 0°C, to provide the
sulfonamide 8. The protecting group is then removed with, for
example, trifluoracetic acid in the case of Boc or catalytic
hydrogenation in the case of Cbz, 1o give the desired amine 9.

Page 17 of 108




10

15

20

25

30

- 14 - 19203

SCHEME 3.

H N~ c(xym{ }NHE _Bee0

or ChzCl/baze

4
© Ak
GN H—qmm-<: :>— NH,
is \ |/
H5

R & = Boc or Chz

R2 'T
R7(CH ! o
(CH)SO-C1 (Z) GNH—Q-(K}m<\:|>—rl~1802(GHg)rH
e 3
pyriding, CH,Cl, H R* "

TFA, CH;Cly
or H/Pd catalyst HeN=C m“‘(\: }NSDQ(GHzlr

Compounds TTT where R is not hydrogen may be
conveniently prepared as illustrated in Scheme 4. Sulfonamide §,
prepared as described above, is alkylated with an appropriate alkylating
agent 10 in the presence of base to provide sulfonamide 11. Removal of
the protecting group as above gives the desired compound 93,
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2 R*
4 ex 10
GNH-C- —{I}I}ISDE{CHZ},-H? 10
s "

HH

base

Ht‘r
v A
GNH“[}'(XJm{!}I':JSDEECHEJFH? TFA, CH,Cl,
3 -
i ge Ak or Ho/Pd catalyst
11

Y =Cl, Br, or!

H4
R A
—r m7
HaN g;mm{|}ﬁﬂzthh * Babson Chz
5
= Alk = Cf"Cﬁ alky!

£a

The sulfonyl chlorides 7, many of which are commercially
available, cun also be readily prepared by a number of methods familiar
to those skilled in the art. One suitable method involves the addition of
an orgunolithium reagent or a Grignard reagent to sulfuryl chloride
following the procedure of S. N. Bhattacharya, et. al., J. Chem. Soc.
(C), 1265-1267 (1969). Another convenient method involves the
treatment of a thiol with sulfuryl chloride and a metal nitrate according
io the procedure of Y. J. Park, et. al., Chemistry Letters, 1483-1486
(1992). Sulfonic acids are also conventently converted to the
corresponding sulfonyl chloride by treatment with PCls, PCI3 or SOCly
(I. March, Advanced Organic Chemistry, 4th Ed., John Wiley and Sons,
New York: 1992, p1297 and references sited therein). Aromatic and
heteroaromatic compounds may be chlorosulfonylated directly by
treatment with Vilsmeier's reagent or chorosuHonic acid (Organic
Synthesis, 1, 8).
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The diamines 5 are commercially available or readily
prepared by methods described in the literature or known to those
skilled in the art. Compound 5 where RZ or R3 is methy! can be
prepared from the corresponding amino acid following the method of J.
D. Bloom, et. al., J. Med, Chem., 35, 3081-3084 (1992). As illustrated
in Scheme 5 for R3 = methyl, the appropriate (R) amino acid 12 is
esterified, conveniently by treatment with methanolic hydrochloric acid,
and then treated with di-terr-butyl dicarbonate to give compound 13.
The ester group is reduced with a hydride source such as lithium
borohydride and the resultant alcohol is converted to a leaving group
such us a mesylate. Removal of the Boc protecting groups gives
digmine 14. This compound 1s subjected to catalytic hydrogenation in
the presence of base such as sodium acetate to give the desired o-methyl
amine 15. The other enantiomer 15 available through an analogous
sequence starting with the corresponding (5) amino acid.
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SCHEME 5

4
HN_(Xm L/a;f 1) MeOH, HCI
Lz

= ]
HO,C 2) Boc,O, NaHC O,

BocNH. X}y 1) LIBH

4
Y O\ 2) MeSO,Cl, EtyN
et NHBoc %

3) TFA, CHaCly

HzN M,{X}m

Q\ Mg, NaOAc
—————
NH,

cat. Pd
" 2C FBCDZ H

4

Me 1(..;\

5
B 13

NH,

Diamines 3 or sulfonamide amines 9 where X is -CH20-
and m is | are also readily prepared by methods described in the
literature or known to those skilled in the art. For example, as shown
in Scheme 6, the sodium salt of 4-nitrophenol 16 is alkylated with 1-
bromo-2-chloroethane, conveninetly i refluxing 2-butanone with a base
such as potassium carbonate to give chloro derivative 17. The chloride
is converted to the corresponding amine by treatment with lithium azide
followed by reduction with, for example, triphenylphosphine in aqueous
tetrahydrofuran. Protection of the resultant amine, conveniently as its
t-butyl carbamate by treatment with di-tert-butyldicarbonate, gives
derivative 18. The nitro group is then reduced, for example, by

Page 21 of 108




10

15

20

25

3o

3 D

- 18 - 19203

catalytic hydrogenation to provide amine 19. Acylation of intermediate
19 with sulfonyl chloride 7, .ollowed by depratection with acid such as
trifluorcacetic acid gives the desired mtermediate 20,

SCHEME €
BIWD'
NaQ o ™0
\©\ KzCOs,
NO 2-butanone, NQ,
< reflux, 24h 17
16
1. LiNg, DMF, 60°
2, PPhg, THF/H0, EDGNHA‘/D\Q\ Hy, Pd/C
3. Boc anhydrid_z-::
CH,Cl, 18 NOz

1. RT(CH.).S0,CI (7}, pyriding, CHACI
BDGNHA"’D\@ (CHZ)S0:CI (Z}, py oGl

19

0
i %
NHSOp(CHy)-R”

20
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Alternatively, diamine 5 where X 35 -CH20- and m is 1 is
available from intermediate 19 by treatment with trifluoroacetic acid.
This diamine may then be modified as illustrated in Scheme 3.

Diamines 5 and sulfonarnide amines 9 where X is
-CH2CHz2- und m is 1 are also readily prepared by methods described in
the literature or known to those skilled 1 the art, For example, as
shown in Scheme 7, bromo denivative 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 23.
Amine 23 15 acylated with sulfonyl chloride 7 to give the corresponding
sulfonamide 24. Reduction of compound 24 with cobalt chloride and
sodium borohydride provides the desired amine 235.
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SCHEME 7
Er\/\©\ NaCN  NC
T . L
21 NO RT,6h 22 NO,
H,, P4/IC N C\/\©\ R'(CHY)S0,C) ()
MeOH NH,  pyridine, CH,Cl,
23
N E\/\©\ CoCly*6H,O
04 NHSO,(CHy)-R’  NaBHy, MeOH
25 NHSO,{CH,)-R’

Alternatively, diamine 5 where X is ~CHoCH2- and m 15 1

15 available from intermediate 23 by reduction of the mitrile group with,
for example, cobalt chloride and sodium borohydride. This diamine
may then be modified as illustrated m Scheme 3.

Intermediates II and Il1 are coupled by heating them neat

or as a sclution in a polar solvent such as methanol, acetonitrile,
tetrahydrofuran, dimethylsulfoxide or N-methyl pyrrolidinone for 1 to
24 hours at temperatures of 30 to 150°C to provide compounds I as
shown in Scheme 8. The reaction is conveniently conducted in
refluxing methanol. Alternatively, a salt of amine 11, such as the
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trifluoroacetate or hydrochloride salt, may be used. In these cases, a
base such as sodium bicarbonate or diethylisopropylamine is added 1o
the reaction mixture. The product is purified from unwanted side
products by recrystallization, trituration, preparative thin layer

) chromatography, flash chromatography on silica gel as described by W.
C. Still, et. al., J. Org. Chem. 43, 2923 (1978), medium pressure liquid
chromatography, or HPLC. Compounds which are purified by HPLC
may be isolated as the corresponding salt. Purification of intermediates

i i§ achieved in the sarme manner,

SCHEME 8
O
@/Q +
15
{H1}n I1
4
®
H N=G+X) { }NSO;{CH WR" —
20 0 ia "R | / 36 :
HE
IH

:I]—l‘.'}—:ﬂ
3

X}m{ }' NSO (CH)-R

1

H
@—CHGHEN
25 {H1}n

In some cases, the coupling product I from the reaction
described in Scheme & may be further medified, for example, by the
removal of protecting groups or the manipulation of substituents on, in
particular, R1 and R7. These manipulations may include, but are not
limited to, reduction, oxidation, alkylation, acylation, and hydrolysis
reactions which are commonly known to those skilled in the art.

3a

Page 25 of 108




i0

15

20

25

30

- 19203

An alternate method for the synthesis of compound 1 i
illustrated in Scheme 9. Epoxide II is coupled to amine 5 as described
above for coupling intermedhates II and III {(Scheme 8) to give aniline
derivative 27, The secondary amine is selectively protected, for
example, as a carbamate by treatment with di-tert-butyldicarbonate to
provide carbamate 29, Alternatively, nitro amine 26 is used in the
coupling reaction to provide 28. Following protection as described
above, the nitro group 1s reduced, for example, by catalytic
hydrogenation, to provide intermediate 29, 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 teri-butylcarbamate, acid
such as triflucroacetic acid or methanolic hydrogen chloride, provides
the sulfonamide L.
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10 R* I

OH  H R

Boc,O or
i @—CHCHEN Q{X)m bk
'[H1} 1) Boe,O

y 23 Ho, PA/C
27 (Z=NH
28 (Z=NO,

BDCH

r_l'IIH
20 @—GHGHEN Cﬂh{ }NHE
(R%)

n

1} RT{CH,),-8Q,C, base

- I
25
2) TFA or HCUMeOH
In some cases, compound I from the reaction sequence
illustrated in Scheme 9 may be further modified, for example, by the
30

removal of protecting groups or the manipulation of substituents on, in
particular, R1 and R7. as described above. In addition, manipulation of
substituents on any of the intermediates in the reaction sequence
illustrated in Scheme 9 may occur. One such example is illustrated in
Scheme 10. Compound 30, which is prepared as outlined in Scheme 9
from the corresponding epoxide, is subjected to reduction using tin(II)
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chloride to provide compound 31. Other examples of substituents on
| compound 1 which may be reduced to the corresponding amine by
metheds commonly known te those skilled in the art include nitro
groups, nitriles, and azides,

5
SCHEME 10
OH  Boe _‘/,HE
. N-—c,;—{x)m—g} NSOp(CHzly-R
10 ] R2 R ¥ R®
N7 N
‘WN m
SnCl
aq. HC-MeOH
15
x M _IC‘:‘-_ {x:lm@ WEOE{GHEM“H?
| z R? R? R* R
HoN N
20 21

The compounds (1) of the present invention can also be

prepared from amine intermediates such as those of formula 111 and

25 haloketone intermediates such as those of formula 2, as shown in
Scheme 11. Amine IIT is alkylated with halokeione derivative 2,
conveniently by treaiment of a mixture of IlI and 2 with base such as
potassium carbonate or triethylamine in a polar solvent such as
acetonitrile, acetone or dimethylformamide. The resultant aminoketone

30 32 is reduced with, for example, sodium borohydride in methanol to
give the desired aminoalcohol L.
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@fk/x ;
(R")

n 2 {)( = Ci, BI'}

wo A
HpN= Q'{K)m‘{ }‘ NSO,(GH,)-R I
R a 11:{5 R 6

ITI

@GGHQN q(x;m—{ }NSD; (CH,)-R

GRS

[H]

In some cases, the product I from the reaction described in
Scheme 11 may be further modified, for example, by the removal of
protecting groups or the manipulation of substituents on, in particular,
R1 and R7. These manipulations may include, but are not limited to,
reduction, oxidation, alkylation, acylation, and hydrolysis reactions
which are commonly known to those skilled in the art.

Compounds of the general Formula | may be separated into
diastereoisomeric pairs of enantiomers by, for example, fractional
crystallization from a suitable solvent, for example methanol or ethyl
acetate or a mixture thereof. The pair of enantiomers thus obtained
may be separated into individual stereoisomers by conventicnal means,
for exampie by the use of an optically active acid as a resolving agent.
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Alternatively, any enantiomer of a compound of the
gengral Formula I may be obtained by stereospecific synthesis using
optically pure starting materials of known configuration.

The instant compounds can be isolated in the form of their
pharmaceutically acceptable acid 4ddition salts, such as the salts derived
from using inorganic and organic acids. Examples of such acids are
hydrochloric, nitric, sulfuric, phosphoric, formic, acetic,
trifluoroacetic, propionic, maleic, succinic, malenic and the like. In
addition, certain compounds containing an acidic function such as a
carboxy or tetrazole, can be isolated in the form of their inorganic salt
in which the counterion can be selected from sodium, potassium,
lithium, calcium, magnesium and the like, as well as from organic bases.

As previously indicated, the compounds of the present
invention have valuable pharmacological properties.

The present invention also provides a compound of the
general Formula I or a pharmacentically acceptable salt thereof for use
as an active therapeutic substance,

In one aspect, the present invention provides a compound
of the general Formula 1 or a pharmaceutically acceptable ester thereof:
or a pharmaceutically acceptable salt thereof for use in the treatment of
obesity in human or non-human animals,

The present invention further provides a compound of the
general Formula I, or a pharmaceutically acceptable ester thereof; or
pharmaceutically acceptable salt thereof, for use in the treatment of
hyperglycemiza (diabetes) in human or non-human animals.

The disease diabetes mellitus is characterized by metabolic
defects in production and utilization of glucose which result in the
failure to maintain appropriate blood sugar levels. The result of these
defects is elevated blood glucose or hyperglycemia. Research on the
treatment of diabetes has centered on attempts to normalize fasting and
postprandial blood glucose levels, ‘Treatments have included parenteral
administration of exogenous insulin, oral administration of drugs and
dietary therapies.
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Two major forms of diabetes mellitus are now recognized.
Type [ diabetes, or insulin-dependent diabetes, 1s the result of an
absolute deficiency of insulin, the hormone which regulates glucose
utilization. Type II diabetes, or insulin-independent diabetes, often
occurs in the face of normal, or even elevated levels of insulin and
appears to be the resnlt 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
heneficial. Thus they may be used m the treatrnent 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 arteries, cardiovascular disease and related conditions,.

Accordingly, in another aspect the present invention
provides a method of lowering triglyceride and/or cholesterol levels
andfor increasing high density lipoproiein levels which comprises
administering, to an animal in need thereof, a therapeutically effective
amount of a compound of the formula (I) or pharmaceutically
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 (1) or pharmaceutically
acceptable salt thereof. The compositions are forrulated and
administered i the same general manner as detailed below for treating
diabetes and obesity. They may also contain other active ingredients
known for use in the treatment of atherosclerosis and related conditions,
for example fibrates such as clofibrate, bezafibrate and gemfibrozil;
inhibitors of cholesterol biosynthesis such as HMG-CoA reductase
inhibitors for example lovastatin, simvastatin and pravastatin; inhibitors
of cholesterol absorption for example beta-sitosterol and (acyl
CoA.:cholesterol acyltransferase) inhibitors for example melinamide;
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anion exchange resins for example cholestyramine, colestipol or a
dialkylaminoalkyl derivatives of a cross-linKed dexiran; nicotinyl
alcohol, nicotinic acid or a salt thereof; vitamin E; and thyromimeties.

The compounds of the instant invention also have the effect
of reducing intestinal motility and thus find utility as aiding in the
treatment of various gastrointestinal disorders such as irritable bowel
syndrome. It has been proposed that the motility of non-sphincteric
smooth muscle contraction is mediated by activity at B3
adrenoreceptors. The availability of a B3 specific agonist, with little
activity at 1 and B2 receptors will assist in the pharmacologic control
of intestinal motility without concurrent cardiovascular effects. The
instant compounds are administered generally as described below with
dosages similar to those used for the treatment of diabetes and obesity.

It has also been found unexpectedly that the compounds
which act as agonists at B3 adrenoreceptors may be useful in the
treatment of gastrointestinal disorders, especially peptic ulcerations,
esophagitis, gastritis and duodenitis, (including that induced by H.
pylori), intestinal nlcerations (including inflammatory bowel disease,
ulcerative colitis, Crohn's disease and proctitis} and gastrointestinal
ulcerations.

In addition, B3 receptors have been indicated 1o have an
effect on the mhibition of the release of neuropeptides in certain sensory
fibers in the lung. As sensory nerves may play an important role in the
neurogenic inflammation of airways, including cough, the instant
specific B3 agonists may be useful in the treatment of neurogenetic
inflammation , such as asthma, with minimal effects on the cardio-
pulmonary system,

B3 adrenoreceptors are also able to produce selective
antidepressant effects by stimulating the B3 receptors in the brain and
thus an additicnal contemplated utility of the compounds of this
invention are as antidepressant agents.

The active compounds of the present invention may be
orally administered as a pharmaceutical composition, for example, with
an inert diluent, or with an assimilable edible carrier, or they may be
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enclosed in hard or soft shell capsules, or they may be compressed into
tablets, or they may be incorporated directly with the food of the diet.
For oral therapeutic administration, which includes sublingual
admimistration, these active compounds may be mcorporated with
excipients and used in the form of tablets, pills, capsules, ampules,
sachets, elixirs, suspensions, syrups, and the like. Such compositions
and preparations should contain at least 0.1 percent of active compound,
The percentage of active compound in these compositions may, of
course, be varied and may conveniently be between about 2 percent to
about 60 percent of the weight of the umit. The amount of active
compound in such therapeutically nseful compositions is such that an
effective dosage will be obtained. The active compounds can also be
administered infranasally as, for example, liquid drops or spray.

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

When treating diabetes melhitus and/or hyperglycemia
generally satisfactory results are obtained when the compounds of the
present invention are administered at a daily dosage of from about 0.1
milligram to about 100 milligram per kilogram of animal body weight,
preferably given in divided doses two to six times a day, or in sustained
release form. For most Jarge mammals, the total daily dosage is from
about 1.0 milligrams to about 1000 milligrams, preferably from about |
milligrams to about 50 milligrams, In the case of a 70 kg adult human,
the total daily dose will generally be from about 7 milligrams to about
350 milligrams. This dosage regimen may be adjusted to provide the
optimal therapeutic response.

When treating obesity, in conjunction with diabetes and/or
hyperglycemia, or alone, generally satisfactory results are obtained
when the compounds of the present invention are administered at a daily
dosage of from 1 milligram to about 1000 milligrams per kilogram of
ammal body weight, preferably given in divided doses two to six times a
day, or in sustained release form. For most large mammals, the total
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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 humman, 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 therapentic response.

The tablets, pills, capsules, and the like may also contain a
binder such as gum tragacanth, acacia, comn starch or gelating excipients
such as dicalcium phosphate; a disintegrating agent such as com starch,
potato starch, alginic acid; a lnbricant such as magnesium stearate; and a
sweetening agent such as sucrose, lactose or saccharin, When a dosaye
unit form 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 present a3 coatings or to
modify the physical form of the dosage unit. For instance, tablets may
be coated with shellac, sugar or both. A syrup or elixir may contam, in
addition to the active ingredient, sucrose as a sweetening agent, methy!
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-.
propyleellulose. Dispersions can also be prepared in glycerol, liquid
polyethylene glycols and mixtures thereof in oils. Under ordinary
conditions of storage and use, these preparations coniain a preservative
to prevent the growth of microorganisms.

The pharmaceutical forms suitable for injectable use
include sterile aqueous solutions or dispersions and sterile powders for
the extemporanecus preparation of sterile injectable solutions or
dispersions. In all cases, the form 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 such as bactena and fungi.

The carrier can be a solvent or dispersion medium containing, for
example, water, ethanol, polyol {e.g. glycerol, propylene glycol and
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liquid polyethylene 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

oH
fj*/“\/\@\
N=" "N
) |
NN

{R)-N-[2-[4-(aminophenyl}]ethyl]-2-hydroxy-2-(tetrazolo[ 1,5-a] pyrid-6-
yllethylamine

A solation of 1.62 ¢ (10 mmol) of (R)-2-(tetrazolo[1,5-
alpyrid-6-ylyoxirane (See Fisher and Wyvratt, European Patent
Application 0 318 092 A2 for the synthesis of this compound.) and 4.1 g
(30 mmol) of 2-{(4-amincphenyl)ethylamine in 30 mL of methancl was
neated at reflux for 5h. The reaction mixture was concentrated and the
residue chromatographed on silica gel (2% methanol/98% methylene
chloride) to give 1.69 g {56%) of the title compnund:lH NMR {400
MHz, CD30D) 6 9.061 (d, 1H, ] =1.3 Hz}, 8.02(d,1 H,] =92 Hz), 7.52
(dd, 1H,J =1,3,9.2Hz), 694 (d, 2ZH, F = 6.3 Hz), 6.63 {(d, 2H, J = 6.3
Hz), 491 (m, 1H), 2.82 (m, 4H}, 2.67 (t, 2 H, J = 7.1Hz).

NH,

EXAMP 2

oH Bogo
f]/“ L
o
N7 N NH,
N=N
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(R)-IN-[2-[4-(aminophenyl} ethyl]-2-hydroxy-2-(tetrazolo[ 1 ,5-a]pyrid-6-
ylethylcarbamic acid 1,1-dimethylethyl ester

A solution of 1,69 g (56.7 mmol) of the amine from
Example 1 and 1,23 g (56.7 mmol} of di-tert-butyl dicarbonate in 10
mL of tetrahydrofuran (THF) at 0° C was stirred for 2 h. The reaction
mixture was concentrated and the residue chromatographed on silica gel
(4% methanol/06% methylene chloride) to afford 2.2 g (97%) of the
title compound: 1H NMR (400 MIHz, CD30D) 6 8.96 (s, 1H), 8,05 (m,
ZH3, 7.85 (m, 2H}, 6.93 (dd, 2H, J = 7.7, 8.3 Hz}, 6.66 (d, 2H, J = 8.3
Hz), 4.99 (m, 1}, 3.49 {m, 4H), 2.70 (t. 2H, ] =6.5 Hz}, 1.26 {s, 9H).

EXAMPLE 3

5001
i /©/ E
nHax-NH M
H

4-(Hexylaminocarbonylamino)benzenesulfonyl chlonde

Hexylamine, 12.15 ml (9.2 mmol), was added dropwise to a
solution of 10 ml (9.2 mmol) of phenyl isocyanate in THF (150 m1) at
0°C, and stirring was continued for 1 h. The solvent was removed in
vacue, and the resultant hexyl phenyl urea was used withount further
puritication.

A 6-g (2.7 mmol} porticn was added over 20 min to
chlorosulfonic acid at 0°C, followed by heating at 60°C for 2h, After
cooling, the mixture was added to ice/water (100ml) and the aqueous
phase extracted with EtOAc (3x100 ml}. The combined organic phase
was washed with brine (50 ml), dried with MgSQ4, concentrated, and
purified by flash chromatography (silica gel, 75% hexane/ 25% ethyl
acetate) to give 6 g (70%) of the title compound: |H NMR (CDCI3) &
7.85 (d, 2H, J = 9.6 Hz), 7.54 (d, 2H, J = 9.6 Hz), 6.79 (br.s, 1H),

4. 71(br. s, 1H), 3.23 (t, 2H, I = & Hz), 1.54-1.44 (m, 2H), 1.33-1.20 {m,
6H), 0.91-0.79 (m, 3H).
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N™ "N MH

(R}-N-[4-[2-[N-(1,]1-dimethylethoxycarbonyl)-N-[2-hydroxy-2-(tetra-
zolo[1,5-a]pyrid-6-yi}]ethyllarmino|ethyl]phenyl]-4-(hexylaminocarbon-
vlaminolbenzenesulfonamide

To a stirred solation of 0.200 g (0.502 mmel) of the Boc-
compound from Example 2 in 3 mE. of methylene chloride was added
%0 mg (1.00 mmol)} of pyridine followed by (.16 g (0.75 mmol) of the
sulfony! chloride from Example 3. After being stirred for Sh, the
reaction mixture was concentrated and the residue chromatographed on
silica gel {10% methanol/90% methylene chloride) to afford (303 g
(88%) of the title compound: 1H NMR (400 Hz, CD30D) & 8.95 (s,
1H), 8.0-8.08 (m, 1H), 7.75-7.87 (m, 1H), 7.40-7.62 (m, 4H}, 7.00 (m,
4H}), 4.95 (m, 2H), 3.47 (m, 2ZH). 3.15 (m, ZH), 2.75 {m, 2H}, 1.52 (,
2H, )] = 6.0 Hz), 1.33 (m, 8H}, 1.21 (5, 9H), 0.90 (1, 3H, J = 6.0 Hz).

EXAMPLE 5
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{R}- N-[4-[2 [[2-hydroxy-2-(4- ammnp}rndm 3- }fl)eth}rl]dmmc!ethylj

A mixture of 0.302 g (.44 mmol) of the tetrazine from
Example 4, 0.20 g (0.88mol) of tin(I} chloride dihydrate and 0.3 mj of
concentrated aqueous hydrochloric acid in 2 mL of methano} was heated
at reflux for 5 h. The reaction mixture was concentrated and the
residue purified by reverse-phase MPLC (C8, 47%methanol/53 0.1%
trifluoroacetic acid buffer) to give 0.32 g (78%) of the title compound
as its bistrifluoroacetate salt: 1H NMR (400 MHz, CD30D) & 7.96 (dd,
1H,J =2.0,9.2 Hz), 7.86 {d, 1H,J = 2.0 Hz), 7.59 (d, 2H, ] = 8.8 Hz},
743 (d, 2i{,J =88 Hz),7.14 (d, 2H, ] =8.4 Hz), 7.07 (d, 2H, ] = 8.4
Hz), 7.03 (d, 1H, J = 9.2 Hz), 4.92 (m, 1H)}, 3.23 {m, 2H), 3.15 (m, 2H),
2.93 (m, 2H, 4.0 Hz), 1.49 (t, 2H, J = 6.0Hz}, 1.32 (m, 8H), 0.91 (i, 3H,
IT=6.0Hz); CIMS miz 555(M+1}.

Following the procedures outlined for Examples 1-3, the
compounds listed m Table | were prepared.

TABLE 1
QH H
Jl\/xj/l\/N\/\©\ Eﬁ
e #SH
HoN” N N“I°R
Example |R Selected 1H NMR (CD30D} Data
6 Ph, trifluoroacetate salt | 7.74 {m,2H), 7.53 (m, 1H), 7.45
(m, 2H).
7 2-naphthyl, 193 (m,4H), 7.75(d, I1H, 1 =17
trifluoroacetate salt Hz), 7.61 {m, 2H}
8 3-quinolinyl, 900 {d, 1H, I = 2.3 Hz), 8.06 {m,
triflucroacetate salt 2H}Y, 7.94 (m, 2H), 7.72 (t, 1H. ) =
7.2 Hz)
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0 1,2-benzisoxazol-5-yl, |9.02 (s, 1H),8.30(d, i1H,J = 1.3
trifluorcacetate salt Hz), 7.90 (m, 1H)}, 7.77 (m, 1H)

10 4-iodophenyl, 7.83 (d, 2H, J = 8.6 Hz), 7.46 (d,
trifluoroacetate salt 2H, ] = 8.6 Hz)}

11 4-{{N-hexyl N-methyl- |7.62 (d, 2H, J = 4.6 Hz), 7.48 (d,
aminocarbonyl)amine]- | 2H, T = 4.6Hz), 2,99 (s, 3H)
phenyl, trifluorcacetate
salt

12 4-[{N.N-dimethy!- 3.0 (s, 6H)
aminocarbonyljamino]-
phenyl, tnfluoroacetate
salt

13 é o 3.88-3.83 (m, 2H), 3.57-3.50 (m,

\Q )L 2H}, 2.89-2.95 (m, 2H), 1.61-1.52
N N-nHex |{m, 2I), 1.37-1.30 {m, 6H). and
093088 (m,3H)
trifluoroacetate salt

EXAMPLE 14

M

0}

- o
% *HC|

3-(2-Chloroacetylpyridine hydrochloride

To a solution of 12 ¢ (11 mL, 100 rnmel) of 3-
acelylpyridine in 100 mL. of ethyl ether was added 100 mL of 1 M
ethereal hydrogen chloride. The resultant precipitate was filtered and

15.0 g (95.2 mmol) was collected and placed in 4 500-mL round bottom
flask equipped with 4 magnetic stir bar, To this was added 95 mL of |
M hydrogen chloride in acetic acid, After the mixture was stirred until
all the solid had dissolved, 12.7 g (95,2 mmol) of N-chlerosnccinimide
{NCS} was added in one pertion, The solution turned yeliow and the
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NCS gradually dissolved. After 4 h, a white precipitate had formed.
The mixture was allowed to stir for 2.5 days. It was then filtered. The
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:
1H NMR (200 MHz, dg-DMSO) & 9.22 (t, 1H, I = 1 Hz), 8.29 (dd, 1H, |
= 1.6, 5.1 Hz), 8.55 (td, 1H, ] = 2, 8.1 Hz), 7.82 (ddd, 1H,J =038, 5.1,
8.1 Hz). 5.27 (s, 2H).

EXAMPLE 15
OH
7 | Cl
.
M
(R)-¢-Chloromethyl-3-pyridinemethanol

To a stirred solution of 3.67 g (11.5 mmol) of
(-)-B-chlorodiisopinocampheylborane [(-}-DIP-Cl1] in 11 mL of THF at
-25 °C was added a slurry of 1.00 g (5.2] mmol) of the product from
Example 14 in 5 mL of THF via a cannula. Following the addition of
0.80 mL (5.79 mmol) of triethylamine, the reaction mixture was stirred
at -25 °C for 4 days. To the mixture was added 10 mL of water which
was then allowed to warm to room temperature. To the mixture was
added 20 mL of ethyl acetate and the organic phase separated. The
aqueous phase was neuntralized with saterated NaHCO3 solution then
extracted six times with ethyl acetate. The combined organic phase was
concentrated in vacuo to afford a yellow oil. Flash chromatography
(silica gel, 75 - 100% ethyl acetate-hexanes) afforded 561 mg (68%) of
the title compound as a pale yellow oil: 1H NMR (400 MHz, CD30D) §
8.58 (d, LH, J = 1.8 Hz), 8.46 (dd, IH, ) = 4.9, 1.5Hz), 790 (d. IH, ] =
7.9 Hz), 744 (dd, 1H,J = 7.9, 4.9 Hz), 4.93 (m, 1H), 3.75 (m, 2H).
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(R)-(Pyrid-3-yloxirane

To a solution of 557 mg (3.55 mmol) of the product from
Example 15 in 16 mL of acetone was added 1.80 g of potassium
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 chromaiography (silica gel, 2% methanol-methylene
chloride) afforded 262 mg (61%) of the title compound as a pale yellow
oil: 1H NMR (200 MHz, CDCI3) 5 8.54 (m, 2H), 7.52 (m, 1H), 7.24
(m, 1H), 3.86 (dd, 1H, J = 4.0, 2.5 Hz), 3.17 (dd, 1H, J = 5.4, 4.0 i1z),
2.80 (dd, 1H, J = 5.4, 2.5 Hz).

AMP

To a stirred solution of 377 mg (2.44 mmol) of
4-aminopbenethylamine in 10 mL of methanol was added a solution of
300 mg (2.48 mmol) of the product from Example 16 im 15 mL of
methanol. The mixture was heated at reflux fer 16 h then cooled to
room temperature. The methanol was removed in vacuc and the residne
chromatographed (silica gel, 6 - 8% methanol, 1% ammonia-methylene
chloride} to afford 101 mg (16%) of the iitle compound together with
279 mg of a mixture that was rechromatographed (5% methanol, 1%
ammonia-methylene chloride) to give a further 54 mg (9%) of the title
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compound as an off-white solid: 1H NMR (500 MHz, CD30D) 8§ 8.52
{d, 1H, J = 1.8 Hz), 8.43 (dd, 1H, T = 4.8, 1.4 Hz), 7.81 (m, 1H), 7.40
(m, 1H), 6.95 {d, 2H, J = 8.3 Hz), 6.67 {d, 2H, ) = 8.3 Hz}, 4.81 (m,
1H), 2.90-2.65 {m, 6H).

EXAMPLE 18 i

S Boc

g
o
N NH
{R)-N-[2-[4-(aminophenyl)]ethyl]-2-hydroxy-2-(pyrid-3-
lethvlcarbamic acid 1.1-dimethylethyl ester
A solution of 386 my (1.77 mmol) of di-tert-butyl

dicarbonate in 3.5 mL of THF was added, via a cannula, to a stirred
slurry of 436 mg (1.77 mmeol) of the product from Example 17 in 3.6
ml. of THF cooled to 0 “C. The yellow solution was stirred at 0 °C for
3 h, then the THF 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: 1H NMR (500 MHz,
CD20D, mixture of rotomers) 8 %,45 (m, 2H), 7.83 (d, 0.6H, ] = 7.4
Hz), 7.7% (d, 0.4H, ] = 6.9 Hz), 7.41 {m, 1H), 6.94 {(d, 0.8H, I =80

Hz), 6.89 (d, 1.2H, J = 7.8 Hz), 6.66 (d, 2H, J = 7.3 Hz), 4.8% (m, 1H},
3.42-3.21 (m, 4H), 2.67 (m, 2H), 1.39 (s, 5.4H), 1.36 (s, 3.6H).

2
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EXAMPLE 19

OH H
-
N I\IlH
PO
anx—NHJ\N
H

(R)-N-|4-12-[[2-Hydroxy-2-(pyridin-3-yljethyl]aminojethyllphenyl]-4-
hexylam] rhonylaminotbenzenesulfonamide
To a solution of 302 mg (0.845 mmol) of the product from
15 Example I8 and 137 pL (1.69 mmol) of pyridine m 10 mL of
methylene chloride was added 296 mg (0.928 mmeol) of
4-(hexylaminocarbonylaminoYbenzenesulfony] 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 BOC-protected tiile
compound.
A solution of 468 mg (0.731 mmol) of BOC-protected title
compound n 5 mL of methylene chioride and 5 mL of trifluoroacetic
acid was stirred for 30 min then the volatile components removed n
=5 vacuo. The residue was azeotroped twice with 109 methanol/toluene,
twice with methanol, then dried in vacuo to give 521 me (93%) of the
title compound as its trifluroracetate salt: 1H NMR (400 MHz, CD30D)
5888 (5, 1H), 8.79(d, IH,J=5.5Hz), 8,53 {(d, 1H, ] =8.2 Hz), 7.99
{m, 1H), 7.59 (dd, 2H, ) = 6.9, 1.9 Hz), 7.43 (dd, 2H, I = 6.9, 1.9 Hz),
3q  7.15(dd, 2H,I=8.6, 2.1 Hz), 7,08 (dd, 2H, ] = 8.6, 2.1 Hz); 5.23 {m,
1H), 3.40-3.10 (m, 6H), 2.94 (m, 2H), 1.49 {(m, 2H)}, 1.32 (m, 6H), 0.90
{m, 2H).

10

Following the procedures outlined for Examples 14-19, the
compounds listed in Table 2 were prepared.

Page 43 of 108




10

15

20

29

30

- 40 - 19203
TABLE 2
OH H
X N o)
o N
Example [R Selected IH NMR (CD30D) Data
20 44z Inhenvl 7.64 (d, 2H, J = R.0 Hz), 7.33 (d,
Ll S 2H, T = 8.0 Hz), 4.80 (m, 1H), 2.95-
270 (m, 7H), 1.22 (d, 6H, ] = 6.7
Hz)

21 4-iodophenyl, ;-34 (d, 2H, 1 T 85?91*1{?&)d Tiﬁ gd-

: . H,J] =5.6 Hz), 5. ,1H, 1=
trifluorcacetate salt (0.1, 3.0 Hz), 3.40-3.20 (m, 4H),
2.96 (m, 21}

22 2-naphthyl 8.28 (s, I1H), 7.94 (m, 3H), 7.72
(dd, 1H, T = 8.7, 1.9 Hz), 7.60 (m,
2H)

23 3-quinolinyl, 9.01 (d, 1H,J =23 Hz), 8.76 (d,

- 1H, 1.8 Hz). 8.08 (d, 1H, ] = 8.7
trifluoroacetate salt |72 04 d, 1H, ] = 8.0 Hz), 7.93
(m, 1H), 7.73 (m, 1H)

24 4-[(N-hexyl N-methyl- (5 -IZﬁ% 1;:. ; (= Sé*iﬁizl)b?g‘tﬁ-3 -213]
" : L 5 - m, . 3, § - m, 14
‘“h“”‘“f“ﬂ.’?]“”l)m““] 1,56 (m, 2H), 1.31 (m, 6H), 0.88
phenyl, {1 uoroacetate (1113 3H)
salt

25 5.15 (m, 1H), 3.85 (m, 2H), 3.53

5\@\ 0 :

NAN-nHax
Y |

trifluoroacetate salt

-]

(m, 2H), 3.40-3.15 (m, 6H), 2.94
{m, 2ZH), 1.55 (m, 2H), 1.32 (m,.
6H), 0.89 (m, 3H).
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Starting with commercially available (R)}-styrene epoxide
and following the procedures outlined for Examples 17-19, the
compournds listed 10 Table 3 were prepared.

TABLE 3
OH H
0L
il
H .-E‘\ H
Example |R Selected 1H NMR (CD30D)} Data
26 4-10':101)11311}"1, T.84 (d. ZH, g = 8.6 HZ), ?.45 (d,
irifluoroacetate salt 2H, J = 8.5 Hz)
27 Z2-naphthyl, 8.31 (s, 1H), 7.96-7.90 {(m, 3H),

irifluoroacetate salt 774 (dd, 1H, I = 1.8, 8.7 Hz), 7.63
(t, LHY, 7.58 (t, 1H}

28 3.quinolinyl, 9.01 (d, 1H, J = 2.2 Hz), 8.75 (d,
trifluoroacetate salt | 1H, T = 2.1 Hz), 8.07 (d, 1H, ] = 8.4
Hz), 8.03 (d, 1H, J = 8.3 Hz), 7.92
(t, 1H,J=7.0Hz), 7.72 (t, 1H,J =
7.1 Hz)
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MED
1. A compound having the formula I:
OH  HR?2 ja
1 7\
/@-cH GHEN-?{}{],,,—(l}—— I'I\J-SDE[GHE},-HT
H3 5 HE
(A", "
[
Oto 5;
0orl;
Oto 3
-phenyk a 5 or 6-membered heterocyclic ring with from 1
to 4 heteroatoms selected from oxygen, sulfur and
nitrogen, a- benzene rng-fused to-a C3-Cl-eyeloatkylhrmg,
a benzene ring fused to a § or 6-membered heterocyclic
ring with from | to 3 hetercatoms selected from oxygen,
sulfur and nitrogen, or a 5 or 6-membered heterocyclic
ring with from | to 3 heteroatoms 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;
hydroxy, oxo, halogen, cyano, NRBRR, SRg

triflucromethyl, C1-C¢ alkyl, C|-Cg alkoxy, SO2RY,
OCOR?®, NR8CORY, COR?, NR8SO2RY, NRECOZRE, or
C1-Cg alkyl substituted by hydroxy, halogen, cyano,
NRS3RS, SRS, trifluoromethyl, C1-Cg alkoxy, C3-Cg
cycloalkyl, phenyl, NR8COR9, COR?, SO2R9, OCORS,
NRBSO2RY or NRECO2RS;
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R2 and R3 are independently hydrogen, C|-Cg alkyl or C1-Cg alkyl
with 1 to 3 substituents selected from hydroxy, C1-Cs
alkoxy, and halogen;

X 18 -CH?-, -CH2-CIi2- , -CH=CH- or -CH2Q0-;

R4 and RS are independently hydrogen, C1-Cg alkyl, halogen, NHRS,
ORB, SO2R? or NHSO2RY;

RO is hydrogen or C1-Cg alkyl;

R7 is Z-(R1a)p;

Rla s R1, C3-Cg cycloalkyl, phenyl, or 5 or 6-membered
heterocycle with from 1 to 3 heteroatoms selected from
oxygen, sulfur and nitrogen, optionally substituted with up
to three groups mdependently selected from oxo, R8 and
NRERS;

218 phenyl, naphthyl, a § or 6-membered heterocyclic ring
with from 1 to 4 heteroatoms selected from oxygen, sulfur
and nmitrogen, 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 heteroatoms selected
from oxygen, sulfur and nitrogen, or a 5 or 6-membered
heterocyclic ring with from 1 to 3 hetercatoms selected
from oxygen, sulfur and nitrogen fused to a 3 or 6-
membered heterocyclic ring with from 1 to 3 heteroatoms
selected from oxygen, sulfur and nitrogen;

RE 15 hydrogen, C1-Ci0 alkyl, C3-Cg cycloalkyl, Z optionally
having | to 3 substituents selected from halogen, C1-Ca
alkyl and C1-Cg alkoxy, or C1-C10 alkyl having 1 to 3
substituents selected from hydroxy. halogen, CO2H, CO2-
C1-Cg alkyl, SO2-Ci1-Cg alkyl, C3-C§ cycloalkyl, C1-Cg
alkoxy, and Z optionally substituted by from 1 to 3 of
halogen, C1-Cs alkyl or C1-Cg alkoxy;

RY is R8 or NRERS; or

a pharmaceutically acceptable salt thereof,

Z. A compound of Claimm 1 where
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1 18 0 to 3;
mis &
ris Oto 2;
Als -phenyh-or a 5- or 6-membered heterocyclic ring with from
1 to 4 mitrogen atoms,
Xis -CH2-;
R!lis hydroxy, halogen, cyano, triflucromethyl, NR8RS,

NRBS02R?, NRBCORY, NRBCO9RB, C|-Cg alkyl
optionally substituted by hydroxy;

R2, R3 are independently hydrogen or methyl;

R4, RS and RO are each hydrogen; and

Z and R12 are as defined in Claim 1.

3. A compound of Claim 1 having the formula Ia:

~T 4y
R < ) 5~ CHCHN-C- m,.,—@—NH—SGz— Z-(R9),
H3
la

wherein
nis 0 to 3;
m is |
Rlis halogen or NR8RS.

Rla g halogen, C1-Cg alkyl, NRSR8, NR8COR?, NRSCO2R8,
OCOR?, or 5 or 6-membered heterocycle with from 1 to 3
heteroatoms selected from oxygen, sulfur and nitrogen,
optionally substituted with up to three groups independently
selected from oxo, R8 and NRBR&;

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

selected from oxygen, sulfur and nitrogen;
X1s -CH?2-; and
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R2, R3 are independently hydrogen or methyl.

4, A compound of Claim 3 wherein R% and R3 are each
hydrogen.

5.  A\compound of Claim 1 baving the formula Ib:

8}
{H}/f\
Tl

Ib

wherein

18 0 to 3

m is 1 _
R1is hydroxy, NRSR8 or halpgeny

Rla s halogen, C1-Cg alkyl, NR¥RE, NR8COR®, NRBCO2RE,
OCOR?, or 5 or 6-memb
heteroatoms selected from pxygen, sulfur and nitrogen,
optionally substituted with up to three groups independently
selected from oxo, RB and NRORE;

Zis phenyl, naphthyl or benzene rihg fused to a 5 or 6-
membered heterocyclic ring with from 1 to 3 heteroatoms
selected from oxygen, sulfur and\nitrogen;

X 18 -CH?2-; and

R2 and R3 are independently hydrogen or methyl.

6. A compound of Claim 5 whereiy R2 and R3 are each
hydrogen.

=

A. A compound of Claim 1 selected from the group
consisting of:
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N-[4-[2-[[2-hydroxy-2-(4-aminopyridin-3-yl)ethyl]laminojethyl |phenyl]-
4-(hexylaminocarbonylamino)benzenesulfonamide;,
N-[4-12-[[2-hydroxy-2-(4-aminopyridin-3-ylethyljamino]ethyl |phenyl]-
4-iodobenzenesulfonamide;

> N-[4-[2-{[2-hydroxy-2-(4-aminopyridin-3-yl)ethyl]Jamino Jethyl]phenyl -
benzenesulfonamide;
N-[4-[2-[[2-hydroxy-2-(4-aminopyridin-3-ylethyl]amino |ethyl [phenyl]-
2-naphthalenesulfonamide;

i3 N-[4-[2-[12-hydroxy-2-(4-aminopyridin-3-ylethyl]lamino]ethyl |phenyl]-
3-quinolinesulfonamide;
N-[4-12-[[2-hydroxy-2-(4-aminopyridin-3-yl)ethylJamino]JethylJphenyl}-
5-benzisoxazolesulfonamide:
N-[4-[2-][[2-hydroxy-2-(4-aminopyridin-3-yl)ethyllamino]ethyl|phenyl]-

& 4-{(hexylmethylaminocarbonyl)aminobenzenesuifonamide;
N-[4-[2-][2-hydroxy-2-(4-aminopyridin-3-yl)ethylJamino Jethyl [phenyl]-
4-[(dimethylaminocarbonyl)amine |benzenesulfonamide;
N-[4-[2-[[2-hydroxy-2-(4-aminopyridin-3-yljethyl)Jamino]ethyl]phenyi|-
4-(3-hexyl-2-imidazolhidon-1-yl)benzenesulfonamide;
N-[4-|2-[{2-hydroxy-2-(3-pyridinyl)ethyl]Jamino jethyl]phenyl |-4-

2 {hexylaminocarbonylamino)benzenesulfonamide;
N-[4-[2-[[2-hydroxy-2-(3-pyridinyljethy!Jamino |ethyl) phenyl]-4-
isopropylbenzenesulfonamide;
N-[4-[2-[[2-hydroxy-2-{3-pyridinyl)etbyl]amino]ethyl |phenyl]-2-

& naphthalenesulfonamide;

N-|4-[2-[[2-hydroxy-2-(3-pyridinyl)ethyl Jamino]ethyl]phenyl]-3-
guinolinesulfonamide;
N-[4-[2-[[2-hydroxy-2-(3-pyridinyl)ethylJamino]ethyl]phenyl}-4-
[(hexylmethylaminocarbonyl)amino]benzenesuifonamide;

5% N-{4-[2-[[2-hydrox y-2-(3-pyridiny])ethyl]aminoc|ethyl]phenyl |-4-(3-
hexy!-2-imidazolidon-1-yl}benzenesulfonamide;
N-|4-[2-[[2-bydroxy-2-(3-pyridinyl)ethylJaminolethyl]phenyl]-4-
iodobenzenesulfonamide;

A Nef4-{2-{2-hydroxy-2-phenylethyBaminolethyiphenyt]4-
7 —todebenzencsulfenamide;
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N-[4-[2-[(2-hydtoxy-2-phenylethyl)aminolethyl Jphenyl]-2-
naphthalenesulfonapfides and
N-[4-[2-[{2-hydroxy 2phenylethyl}amino|ethyl jpheny!]-3-

quinolinesulfonamide.
=
.8, A compound of Claim 1 with the structural formula
Ic:
H OH H g2
4 / \
/@g CHN- e Hm >— NSOCHg

(R,

Ie

where n, m, r, A, R1, R2, R3, R4, R5, RO, R7 and X are as defined in
Claim 1.

Fr
9:. A method for the treatment of chabetes which
comprises administering to a diabetic patient an effective amount of a
compound of Claim 1. -
4
M. A method for the treatment of obesity which
comprises administering to an obese patient an effective amount of a
compound of Claim 1.
tl‘i. A method for lowering triglyceride levels and
cholesterol levels of raising high deunsity lipoprotein levels which
comprises administering to a patient needing lower triglycenide and
cholesterol levels or higher high density lipoprotein levels an effective
amount of 2 compound of Claim 1.+
/(s
" 12, A method for decreasing put motility which
comprises administering to a patient in need of decreased gut motility.
an effective amount of a compound of Claim 1.
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/i
“13. A method for reducing neurogenic inflammation of

airways which comprises administering to a patient in need of reduced
neurogenic inflammation, an effective amount of a compound of Claim
l.
L
“r4. A method for reducing depression which comprises
administering to a depressed patient an effective amount of a compound
of Claim 1.

L35
TS A method for tréating gastrointestinal disorders
which comprises administering to a patient with gastrointestinal
disorders an effective amount of a compound of Claim 1.

T6, A composition for the treatment of diabetes or
obesity or for lowering triglyceride or cholesterol levels or increasing
high density lipoprotein levels or for decreasing gut motility or for
reducing neurogenic inflammation or for treating depression or for
treating gastrointestinal disorders which comprises an inert carrier and
an effective amount of a compound of Claim-1.
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[TTLE OF THE INVENTION
) SUBSTITUTED SULFONAMIDES AS SELECTIVE 33 AGONISTS

FOR THE TREATMENT OF DIABETES AND OBESITY

- ABSTRACT OF THE INVENTION

Substitrted sulfonamides are selective 33 adrenergic
receptor agonists with very little §1 and P2 adrenergic receptor activity
and as such the compounds are capable of increasing lipolysis and
energy expenditure in cells. The compounds thus have potent activity n
the treatment of Type II diabetes and obesity. The compounds can also
be used to lower triglyceride levels and cholesterol levels or raise high
density hipoprotein levels or to decrease gut motility. In addition, the
compotnds can be used to reduced neurogenic inflammation or as
antidepressant agents., The compounds are prepared by coupling an
aminoalkylphenyl-sulfonamide with an appropriately substituied
epoxide. Composibions and methods for the use of the compounds m the
treatment of diabetes and obesity and for lowering triglyceride levels
and cholesterol levels or raising high density lipoprotein levels or for
increasing gut motility are also disclosed.

1
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Full harme of joint
inventar

Ann If_;WEbBr

Inventor's Signature

Ky (%

Inventor's Sighature

%Mu; i

Date Date W 5,7 99%
Edisoﬁ MNew Jersey Scatch Plains, Mew Jersay
: 05820
Residance MC’S‘" Rasidence Lo m-‘
Citizenship United States Citizenship United States
, F.O. Box 2000 ) P.0. Box 2000
Post Office Address | Ranway, New Jersey 07065-0807 | [ Post Office Address | panway New Jorsey 07065-0907
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Serial Number; 08/233,166

Art Unit: 1203

1. This application contains claims directed to the following patentably
distinct species of the claimed invention: A and R”-

The radicals within the definition of A and R’ are diverse in scope. A
prior art reference which anticipates one member of A or R” such as pheny! T
under 35 USC 102 would not render obvious another member such as
pyridinyl under 35 USC 103. Accordingly, the radicals are indcpendent and
patentably distinct.

Applicant is required under 35 U.S.C. § 121 to elect a single disclosed

species for prosccution on the merits to which the claims shall be restricted if
no generic claim is finally held to be allowable, Currently, claim 1 is
generic,

Applicant is advised that a response to this requirement must include an
identification of the specics that is elected consonant with this requircment,
and a listing of all claims readable thercon, including any claims subsequently ’
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 -3~

Art Unst: 1203

Upon Lhe 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. II claims are 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 lo 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 rejeciion under 35 U.S.C. § 103 of the other invention,

Because (hese inventions are distinct for the rcasons given above and
have acgquired a separate status in the art because of their recogmized
divergent subject matter, restriction for examination purposes as indicated 1s

proper.
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Serial Number: 08/233,166 -}~

Art Unit: 1203

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 by the Examiner, 37 C.F.R.

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

3.  Applicant is reminded that upon the cancellation of claims to a non-
elected invention, the inveniorship must be amended in compliance with 37
C.F.R. § 1.48(b) il one or more of the currently named inventors 1s no
longer an inventor of at least one claim remaining in the application. Any
amendment of inventorship must be accompanied by a diligently-filed petition
under 37 C.F.R. § 1.48(b) and by the fec required under 37 C.F.R.

§ 1.17¢h).

4, Claims 1-4 and 7-16 are Markush claims which are generic 1o the
elected invention, These Markush claims lack unity of invention for the
reasons ocutlined above. Accordingly, the Markush type claim will be

examined fully with respect (o the elected species and further to the extent
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Serial Number: 08/233,166

Art Unit: 1203

necessary 1o determine patentability. See MPEP 803.02.

5. Claims 1-4 and 7-16 are rejected on the grounds that the claims are
drawn to an improper Markush group. In rc Harnigh, 206 USPQ 300, states
that a unity of invention cxists where compounds included within a Markush
group(1) share a common utility and (2) share a substantial straoctural feature
disclosed as being essential to that utility. In thc instant casc, the claimed
subject matter does not share a substantial structural feature disclosed as
being essential to that utility,

The requirement for a proper Markush claim is that it include only
substances that in their physical, chemical and physiological characteristics
are functionally cquivalent. The members of the instant Markush groups
posscss widely diffcrent, physical and chemical propertics. The compounds
are not considered functionally equivalent and are so diversc that they
demonstrate dissimilar and unrelated properties. The mere fact that there is
structural similarity in pharmaceutical agents is not in itself reason to render
all the embodiments functionally equivalent.

The improper Markush groups are A and R,
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Serial Number: 08/233,166 -6

Art Unit: 1203

6. The examined subject matter is as follows:

A compound having the formula 1:

H R?

7
/@'GHGHEN G [X},rf{}—w SO,(CHz)-R

(BT
1

where A is pyridinyl;
R7 is Z-R')n;
R ig R!, C;-Cg cycloalkyl, phenyl,
Z is phenyl, naphthyl;
The radicals not recited above arc as defined in claim 1.

Amending the claims lo the examined subject matter would overcome the

improper Markush rejection.
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Scrial Number: 08/233,166 -7-

Art Umt: 1203

7. The following is a quotation of the {irst paragraph of 35 U.S.C. § 112:
The spccification shall contain a written description of the invention,
and of the manner and process of making and using it, in such full,
clear, concise, and exact terms as to enablc any person skilled in the art
to which it pertains, or with which it 1s most nearly connectled, to make
and use the same and shall sct forth the best mode contcmplated by the
inventor of carrying out his invention,

The specification is objected to under 35 U.S.C. § 112, first paragraph,
as failing to adequately tcach how the make the claimed invention.
The phrases "A or Z is a 5 or 6- membered heterocyclic ring with fofrm

1 to 4 heteroaloms..sulfur and nitrogen fused to a § or 6-membered

heterocyclic ring”and "R™ is 5 or 6-membered heterocycle with fgrm 1 to 3

heteroatoms...groups independently sclected form oxo" appear at claim 1. A

hypothetical compound can be embraced by the claim 1 definition, for

instance, if A is pyridinyl, Z is benzenc fused to a pyridinyl, R is
pyridinyl and n is 5. The specification does not adequately teach how to
prepare such a bulky compound. Undue experimentation would be involved

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

specification fails to teach how to prepare the claimed compounds.
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Serial Number: 08/233,166 -8

Art Unit: 1203

8. Clairos 1- 4 and 7-16 are rejected under 35 U.S.C. § 112, first paragraph,
for the reasons set forth in the objection to the specification.
9. The prior art references arc cited to show the staie of the art . The
references de not anticipate nor render obvious the examined subject matter.
10, Any inguiry concerning this communication or earlier communications
from the examincr should be directed to Zinna N. Davis whose tclephone
number is (703} 308-4699.

A facsimile center has been cstablished in Group 1200, room 3Cl10.
The hours of operation are Monday through Friday, 8:45 AM to 4:45 PM.

The telecopier numbers for accessing the facsimile machine is (703) 308-4556
or 305-3592,

¢,
al G.waenivy”
DRVIS e SupasviseryPaisptExamingr
July 27, 1994 Grount2n
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-y rpeqY Case No. 19703
A mwoaﬁ"—vﬂﬁ*{m #£ 3
IN THE UNITED SZFAT

ATENT AND“\J‘HADEMAHK OFFICE

" 53‘&:‘;‘:> ............... /
Applicants: MICHAEL H. FISHER, ET '@pd” o) \ 8 /2/f4
7, :t'.::{ l‘ ‘\w‘- '@ V
- o ¢
Serial No. 08/233,166 Art Unit: 1205 2z,
- - GL @
Filed: April 26, 1994 : 4
" Examiner: Z. DAVIS X/ ’%, b
For;  SUBSTITUTED SULFONAMIDES AS SELECTIVE ~ =
BETA3 AGONISTS FOR THE TREATMENT OF SIS
DIABETES AND OBESITY X ";:; 2.
..... ' e TP

The Honorable Commissionar of Patents and Trademarks
Washington, D.C. 20231

INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR 1.97

Sir:
1. Applicant{s) submit{s} on the attached PTO-1449 herewith a list of patents, publications

o other information of which they are aware, which they believe may be pertinent to the examina-
tion of this apptication and in respect of which there may be a duty to disclose in accerdance with
:!3? 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 ant" for this invertion unless specifically desig-
nated as such.

2. Inaccordance with 37 C.F.R. 1.87(g), the filing of this Information Disclosure Statement
shall not be construed to mean that a search has been made.

3. If the captioned case is a continuing application of an earlier filed parent application,
the Examiner is respectfully requested to refer to any art cited to the earlier filed parent application.

If this is inconvenient, additional copies will be submitied upon request.

| hereby cettily that this comespondence is being deposited with
the Linlted States Postal Sorvice as first class mail in an snvelops
addressed lo: Commizsioner of Patents and Trademarks,

Washingtory, D.C. 20231, gn the date appearing below. /
ERCK & CO., INC. ]
I ?4
By L,{M éz I;i:g[]at MA r?"% krf
REv.a/18/03 fAR] L T )
O, Iﬁe @L of 108
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pegs 2012 PATENT

Case No. 19203

INFORMATION DISCLOSURE STATEMENT

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

have been submitted in a related application as follows:

RELATED APPLICATION <
,
REFERENCE SN FILING DATE _ [GhEr6k case
-~

5. In accordance with 37 C.F.R. 1.97, {check ona)

M the attached information is filed within three months of the filing date of the captioned case.

(] the undersigned certifies that each item of information contained in this Information Disclosure
Statement was cited in a communication from a foreign patent office in a counterpart forgign
application not moere than three months ptior to the filing of this Statement.

(]  the undersigned certifies that no item of information contained in this Information Disclosurs
Statement was cited in a communication from a foreign patent office in a counterpart foreign
application or, to the knowledge of the person signing the cerification 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 staterment.

Respectfully submittad,

By: MOLLEM Yaja (]
Altomeay For Applicant(s)
Reg. No. 32,718

MERCK & CO., INC.

Fatent Dept,

P.C. Box 2000

Rahway, H.J. 07065-0307
(30B}594- 6343

Date: July 26 1994

HEY, 3893
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Michael Fisher et al ;

Semal No..  08/233,166 Case No.: 19203 Art Um& }203

Filed: Apnl 26, 1994 Examiner: D.:wn 2

For: Substituted Sulfonamides as Selective B3 By i
Agonists for the Treatment of Diabetes and = £
Obesily (—

The Honorable Commissioner of Patents und Trademarks ; S

Washington, D.C. 20231 =

AMENDMENT UNDER 37 C.FR.i.111

Sir:

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
respectfully requested in view of the following remarks.

RE S
Status of the Claims
Claims 1-16 arc pending in the application. Claims 5-6 have been

wilhdrawn from consideration.

Election of Species

| hereby cerdify that this correspondence is being deposited with the
United States Postal Sorvice as first class mail in an envelope addressead
to: Commissioner of Patents and Trademarks, Washington, D.C. 20231,
on the date appearing balow.

MERCK & CO., ING.

By: ﬁjféﬂ:(ﬁ Date: /{/qﬁff/

e
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Serial No.: 08/233,166
Case No.: 19203
Page No.: 2

Applicants hereby affirmed the clection of the compound of Example 25,
Claims readable thereon are 1-4, 7-16.

Lmproper Markush Group

Claims 1-4 and 7-16 stand rejected as allegedly being drawn to improper
Markush group. Applicants respectfully disagree.

The guidelines sel forth in ML.P.E.P §706.03(y) for examining
Markush-type claims states that "[w]here & Markush expression is applied
only to a portion of a chemical compound, the propriety of the grouping is
determined by a consideration of the compound as a whole, and does not
depend on there being a community of propertics in the members of the
Markush expression.” In the instant case, the claimed compounds as a
whole possess a common ultility, that as B3 agonists, and a common core,
that of an N-phenylsulfonamide in which the phenyl group is linked to a 3-
bydroxyethanamino group via a linker.

In In r¢ Hamisch 206 U.S,P.Q. 300 (C.C.P.A, 1980) - a casc cited by
the Examiner, the claimed compounds all had a common function
{dyestuffs) and a common core (coumarin), and there the Court held that
under the circumstances, the Markush groupings were proper even though
the substituents on the coumarin core varied widely. As the facts in the
instant case are analogous to those in Harnisch, a similar conclusion of
proper Markush groupings must also be reached herc,

Applicants respectfully submit that the improper Markush grouping
rejection is untenable and request its withdrawal. Applicants further urge
that the Examiner adhere to the examination guidelines set forth in
M.P.E.P, §803.02 in the examination of the Markush-type claims.

The Examiner indicates that amending the claims to the examined
subject matter would overcome the improper Markush rejection. The
examined subject matter is said to be as follows:

"A compound having the formula I
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yee X
N-?-zx)m—{ }rf-soz{cm:mf
HB -lﬁg HE

1

O
/@cHGHE

(RY)n

where

A is pynidinyl;

R7  isZ(Rla)y,;

Rla s RI1, C3-CR cycloalkyl, phenyl;

Z 18 phenyl, naphthyl.

The radicals not recited above are as defined in claim 1."
Regrettably, Applicants cannot so amend tho claims as the above defimtion
of R12 does not encompass the elected specics, which is the compound
having the structure |

HO
Il
l < \/\O\ (R
0 NJ\N,- n-Hex
L |

l

The substituted imidazolidone moiety of structure 1 is not embraced by the
above-defined R14,

jection/Rejecti 35USC: h
The specification is objected to and claims 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 established that a "specification disclosure which contains feaching
of manner and process of making and using the invention in terms corresponding
10 scope to those used in describing and defining subject matter sought to be
patented must be taken as in compliance with enabling requirement of [irst
paragraph of 35 USC 112 unless there 1s reason to doubt objective truth therein
which must be relied on for enabling support.....[I]t is incambent upon the Patent
Office, whenever a rejection on this basis is made, to explain why it doubts the
truth or accuracy of statement in supporting disclosure and 1o back up assertions
of its own with acceptable evidence ov reasoning which 1s inconsistent with
contested statement.” In re Marzocchi, 169 U.S.P.Q. 367, 369, 370 (C.C.P.A,
1941,

In the present case, the specification on pages 10-26 provides detailed
teachings on how to make the compounds of the present invention in terms
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, tirst
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 compound can be embraced by the claim 1 definition,

for instance, If A 13 pyridinyl, Z is benzene fused to a pyridinyl, Rla

is pyridinyl and n is 5. The specification dees not adequately teach

how to preparc such a bulky compound. Undue experimentation

would be involved to prepare such a compound.

The Examiner has imposed an impossible, and erroneous, standard of enablement
by implicitly requiring the specification disclosure to teach each and every
possible species within the generic claim, Applicants respectfully submit that it is
not a function of the claims to specifically exclude possible 1noperative substances
(see e.g. Atlas Powder v. DuPont de Nemours, 224 USPQ 409, 414 (CAFC
1984}); in fact it would be impossible to do so. Since the claims are addressed 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
"[T]t is always possible 1o theorize some combination of circumstances which
would render a claimed composition...inoperative, but the art-skilled would
assuredly not choose such a combination.” (Ex Parte Cole 223 USPQ 94, 95, 96
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(POBA., 1983)). Therefore, even though the Examiner can come up with
"hypothetical” compounds, a person skilled in the art would know (o avoid those
compounds.

In view of the above arguments, Applicants respectfully submit that the
objection to the specification, and rejection of the claims under 35 USC§112, first
paragraph are in ervor, and request thal the Examiner withdraw the same.

Applicants acknowledge that the references in FORM PTO-892 dated
7/20/94 are cited by the Examiner to show the state of the art, and do not
anticipate or render obvious the examined subject matter.

Applicants believe that the application is now in condition for allowance.
An early favorable action 1s respectfully requested.

Respectfully submitted,

By W—r
Mollic M. Yang_ |
Reg. No. 32,718

Attorney for Applicants
Merck & Co., Inc.

P.QO. Box 2000

Rahway, NJ 07065-0907
Date: November 4, 1994 (Y08) 594-6343
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" washington, D.C.

Transmitted herewlth is an amendmant in the above-identified application.

©

20231

B  No additional fee is required.
[0 The fes has been calculated as shown balow.,

In re application of:

FATENT
CASE NO.

THE UNITED STATES PATENT AND TRADEMARK OFFICE
MICHAEL FISHER, ET AL

19203

——

Serial No. 08/233,186

Filed Aprll 26, 1994

Group Art Unit 1203

Examiner DAVIS

For:

SUBSTITUTED SULFONAMIDES AS SELEGTIVEBETA-

AGOMNISTS FOR THE TREATMENT OF DlAEI-ETEs END

QEESITY

C
L/
-

—~all
CLAIMS AS AMENDED
(1 2 (3} 4 (5} (6} {7)
Claims ramaining Highest Number Present Rate Additicnal
atter amendment Previously Paid For Extra fee
Total Claims *16 - | =20 = x| $22 . .00
Independent | =« we 3 o e 78 = 0.00
e A 5
Multiple $240%***| = 0.00
Dependant Hes e
__Glalm
TOTAL ADUITIONAL FEE FOR THIS AMENDMENT,_ .00

* | the entry in Column 2 is less than the entry in Column 4, write *0" in Column 5.

** [f the "Highest Number Previously Paid For" in this space is less than 20, wrile "20" In this space

"* ¥ the "Highest Number Previously Paid For" In this space is less than 3, write "3" in this space.
=+ Add this fee only if application is amended to include multiple dependent claims (regardlsss of number) and
no multipte dependant claims wers originally filed.

Charge § 0.00

overpayment to Deposit Accound No. 13-2755. Duplicate copies of this shest are enclosed.

A

By.__

E&mh |
Sam?‘.:g
eddressed o

mrmm

f
.l"fl.“,ﬁ}fj’}f-‘i )

IN TRIPLICATE
REV. 10¢1/94

Fespectiully,

Ll e,

to Deposit Account No. 13-2755, Pleass charge any addltional fees or credit

By: Moliie b, ’l"a(ngj

SRy
Heg. Mo.

MEBCHK & CO.,
Patent Depl.
P.O. Baox 2000

for Applicant(s)

32,718

INC.

Rahway, N.J. 07065-0907

(008)594- 6343

Date: Movember 4, 1294

Page 76 of 108




e ; _
S @ 3
Mo £y 2 FPATENT

i CASE NO. 19203
= &4

?ﬂ Lt ﬁ:ﬂilN THE UNITED STATES PATENT AND TRADEMARK OFFICE
%&aﬂﬁg&‘h«

ner of Patants and Trademarks In re application of:  MICHAEL FISHER, ET AL
| Waahlngtor‘l D.C. 20231 Searial No. ﬂﬂ.‘r233|165
Filed April 26, 1584 L

Group Art Unit 1203

Examiner DAVIS e ==

For:  SUBSTITUTED SULFONAMIDES AS SELECTIVEBETA-S
AGOHNISTS FOR THE TREATMENT OF DIAEEFESAND

OBESITY ._
' (R
b ‘.F..T"
Transmitted herewith is an amendment in the above-identifiad application, —t
K No additional fee is required.
[0 The fee has been calculated as shown below.
CLAIMS AS AMEMDED
{1} {2} {3) {4) {5} {6) (7)
Claims remalining Highest Mumber Present Hate Additional
after amendment Previously Paid For Exira fee
Total Claims | * 16 - | 20 | 16 % | gpo |- o000
independant s " wen 3 2 o X| 378 = 0.00
Clalms
Muttiple 0 $agrer| = Q.00
Dependant
Clalms
TOTAL ADDITIONAL FEE FOR THIS AMENDMENT,. | 0.00
=

* I the entry in Column 2 is less than the entry in Golumn 4, write "0" in Colurmn 5.
** If the "Highest Number Previously Pald For™ in this space is less than 20, write "20" in this space.
** If the "Highast Number Previously Pald For" In this space is less than 3, write *3" in this space.

= Add this fes only if application is amended to include multiple dependent claims {regardless of number) and
no multiple dependent claims wera onglnally filed.

Charge $ 0.00 to Deposit Account No. 13-2755. Please charge any additional fees or credit
overpayment (¢ Deposit Account No, 13-2755. Duplicate coples of this sheel are snclossd.

Rezpectiully,
| heretry certify that this eorrespondance ks belng
tepositad with the Unlted Strias Postal Sarvice &5 M,_
first class maii In B emvelope addresssd to: - S
Cormissigner of Patsnts and Trademaris, West- By:  Mollie M. Yang | p’
hyton, DL al.mL%.dgtt ppeeriag oeio. Attorney for Applicant(s)
By ; Reg. No. 32,718
Date i %-'S;f A 4 MERCK & CO., INC.
Fatent Dept.
P.O. Box 2000
Rahway, N.J. 07065-0907
. (0B)594- 6343
EF’I“‘EF:E';'ETE Date: Noverrber 4, 1064
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] CASE NO.
o il 19203

i B4 soiN THE UNITED STATES PATENT AND TRADEMARK OFFICE
;.‘:;:'ﬂll _t!'.t"m.":’;_-'"f

L of Patents and Trademarks In re application of. MICHAEL FISHER, ET AL

\ Washington, D.C. 20231 SeraiNo. 08/233,166

Filed April 26, 1894
Group Art Unit 1203
Examiner DAVIS Y -

For. SUBSTITUTED SULFONAMIDES AS SELECTIVE.BETA-3
AGONISTS FOR THE TREATMENT OF DIABETES AND
OBESITY & |

Transmitted herewith is an amendment in the above-identified application, =3 '

B No additiona! fes is required. N o
‘[0 The fes has besn calculated as shown below. < S
CLAIMS AS AMENDED
(1) 2) {3) {4} (5) (&) 7
Claims remaining Highest Numbar Present Rate Additional
after amendment Freviously Pald For Exira fee

Total Claims *16 - = 20 =| 0 x| g22 - 0.00

Independent | =1 .| B =1 B % 78 = 0.00
Claims - e »

Muttiple 0 §240"***| = 0.00
Depandznt -
Claims

TOTAL ADDITIONAL FEE FOR THIS hHENDMEHTl 0,00

* If the entry in Colurnn 2 is kess than the antry in Column 4, wiits "0 in Column 6,
** If the “Highest Number Freviously Pald For" in this space is less than 20, write "20” in this space.
*** If the "Highest Number Previously Paid For" in this space is less than 3, write "3" in this space.
== Add this fee only if application s amended to include multiple dependent claims {regardless of number) and
nio multiple dependent claims were oniginally fled,

Charge § 0.00 to Deposit Account No. 13-2755. Please charge any additional fees or credit
overpayment to Deposit Account No, 13-2755, Duplicate copies of this sheet are enclosed,

Respecttully,
Lt TR
By: Malliz B, nnq_", g
Attomey for Applicant(s)
Reqg. No. 32,718

MERCK & CO,, INC.
Patent Dept.

P.C. Box 2000

Rahway, N.J. 07065-0207
(50B)504- 6342

iN TRIPLICATE .
REV. 10/1/94 Date: Novembar 4, 1994
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UNITED STATE: DEPARTMENT OF COMMERCE
Patent -and Trademerk Diflca

fddress | COMMISEIOMER OF IEATENTS ANC TRADEMARKS

Ebb S W“hlnu“’“- 0.G MOp3e

| SERAL NUMEER | FumcDATE | FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | }hf}u
| Bl am | —
L8r232, L& N3/ 257,93 iy e WL b e
" L EXAMINER —|
i i
b SOIRTHIMNE TN DAy 7 “
12MZ /002 ;
MOLLIZ B, Yo s -
PATEWT BEFT, [amrowr_ [ eaveniisen |
BESGK & D0, YR
o, =15 S ] ||..|r P

RNIAY., N2 SR =)
Firal-in O7Lag =)y DATE MAILED:

LM R =
Tha' ummumhﬂewﬂwm R
CORBMSSCMNIH OF PAT: NS AND TRALEMARKS

_’R’Tm: sppllcation has been axamined E::uuponm o omesionion Wedion 18 %_ ) Tis sctin Is mads st

Aﬂmmwbdhrmhmmnmhnﬂl.mg'_ rraonthizd, _mmu-dlidliﬂﬂ;a:.
Fallure to regpond within ihe pariod Igr responsa will sause the sppllcetion 1o becoma apandonad. 35 LLS.C. 183

Paril THE POLLOWIKG ATTACHMENT(8) ARE PART OF THIS ACTION:

1. [ Motice o Rafarances Gied by Examinar, PTO-892, 2. [0 Nodice re Patant Dravwing, PTO-848.
a.ljﬂjmummhmmm 4. [ wotice ol informaf Pater Applleation. Farm FTO-152.
[ intarmation on Mow o Efect Drmsing Changss, PTO-1474, e. O ) ;

Partll SUMMARY OF ACTION

1 "R._/wﬂ |_, “' CO ; i . &repending In the applicetion,
of the abowm, claims == - &t withdrswn from considesstion.

z [ Glams_. : have bean oancelled,

T B R e e e R arg allgwad.

e [ owims . S —— sre rejacted.

8. [J clams y are cbjscted to.

5 E‘/:hlm: !_- Cp are sublect 1o reatrclion or electlon requirsment.

7. [ Triz spolication hes basn fisd with informsl drewings wnder 37 C_F A 1.85 which are soceptatds lor axaminzfion purpcens

8, [ Formal drawlngs ara raquired In responee o this GiMce aetion.

2. ] The comected ar substiiute dranwvings have basn raoslyad an . Ungar AT CF R, 1.84 lhess drawings
ore 1 scoaptabin, [ net accaptabls (pee explanation of Notice re Patent Drawing, PTO-BaE]

1. [] The proposed additional or substitube shastfs) of drawings, Medon__ . has {have)baen (1 approved by the
enamines. |:| disnpprovad by the axarminer (ses sxplanation).

1m. D The propased drawing correction, Beden _____ * hes bean | approvad. | digapprovad [se8 explanailan)

12 [ Acsnowiedgmont is made of Tha clalm for peiorily under US.C. 112, The centilad copy ies L] baan rcetvad [ not been recetesd

[ neen tied in parent application, serlal ne. __ R R |y |

13. [ Bintes s application sppeem 1o be e condlion for allowanca excapt for larmal manars; progacatlon as to the merlie s closed In
Rotorgancs with the practice undor EX perie Quayls, 1938 0.0.711; 453 0.6, 213

. [ oer

EXAMINER'S ACTTON
FTE 338 {Fav, GRS}
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Serial No. 08/233,166 9.

Art Unit 1203

PartTII DETAILED ACTION
}.  Pursuant to Applicant’s remarks based on the improper Markush group
and election of species, restriction is now required.

Restriction to one of the following inventions is required under 35
U.S.C. § 121:

I, Claims 1, 2, 5, and 7-16, drawn (o compounds, composition, and
method of use wherein A represents phenyl or a benzene fused to a Cy-Cy
cycloalkyl ring.

II. Claims 1-4 and 7-16, drawn to compounds, composition, and
method of use wherein A represents 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 5 or 6-membered heterocyclic ring with from 1 to 3
hetercatoms 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 heteroatoms selected from oxygen, sulfur, and nitrogen.
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Serial No. 08/233,166 -3-

Art Unit 1203

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 pyridinyl under
35 USC 103. Accordingly, the radicals 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 oral election to the above restriction requirement, but did not

result in an election being made.
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Serial No. 08/233,166 -4-

Art Unit 1203

2.  Applicant is reminded that upon the cancellation of clétims o a non-
elected invention, the inventorship must be amended in compliance with 37
C.F.R. § 1.48(b) if onc or more of the currently named inventors is no
longer an inventor of at least onc claim remaining in the application. Any
amendment of inventorship must be accompanied by a diligenily-filed petition
under 37 C.F.R, § 1.48(h) and by the fee required under 37 C.F.R.

§ 1.17(h).

A facsimile center has been established in Group 1200, room 3C10. The
hours of operation arc Monday through Friday, 8:45 AM to 4:45 PM. The

telecopier numbers for accessing the facsimile machines 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,

gﬁﬁgé;gyuggiis

y Falent Zxaminar
DAVIS:;d Group 1200- BRT UNIT 1203
January 27, 1995
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northington-davis
FILE 'MEDLINE'
L 0 Lo

FILE ‘'EMBASE®
L10 0 L6

TAOTAY, FOR ALL FILES
Ll1 0 Le

=> fil ecajs lefp;s 1l6/d

FILE 'CaA' ENTERED AT 12:14:22 ON 05 JUL 24

USE IS SUBJECT To THE TERMS OF ¥YOUR CUSTOMER AGREEMENT

COPYRIGHT (C) 1994 AMERICAN CHEMICAL SOCIETY (ACS)

FILE COVERS 19467 = 25 Jun 1924 (540625/EDR) VOL 120 I55 26
To help control your online searching costs, consider using the
HCA File when conducting SmartSELECT searches with large
mimbers of terms.

THIS IS THE BETTER CA FILE. SEE NEWS FOR DETAILS.
Llz 1 L6/P
L1323 O La/D

=» 5 112 nobk 17
Li4g 0 L12 HMoT 1.7
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ANEWERS

SEARCH TIME: 00.00.53
L4 STR &
yﬁaﬂﬂf Pﬂﬂ&aW 24
oH .
: i
2 v 8 I 'ﬁ*ﬁ
#5 & C-w’ N— CH2- CH-ICy
R T o 10 11 /12
5é“ e
f o a4
@5

GTE

Ll
i £ 24 | f\ f
f%g ORI A | G2— N==802G3-+Cy | CH2 CHZ
2 7 | ; | 13 @14 15 16 17 L1g @19
C. 3 ,G1+C:N—CH2-CH cy |
Loget™ ls 9 10 11 Az |
: T ' !
C. £
@6 . 04
g5
CH=CH CH2-0
g20 gz21 g2z 823
- VAR G1=CH2/1B-3 15-8/20-3 21-8/22-8 23-3/22-3 23-8
VAR G2=H/C
REP G3=(0-3) CH2
VPA 14-4/5/6 U
HODE ATTRIBUTES:
DEFAULT MLEVEL IS5 ATOM
DEFAULT ECLEVEL I& LIMITED
GRAPH ATTRIBUTES:
RING{S) ARE ISOLATED OR EMBEDDED
NUMBER OF NODES IS 24
STEREQ ATTRIBUTES: NONE
L3 0 SEA FILE=REGISTRY £85 FUL L1
100.0% PROCESSED 16202 ITERATIONS 0

| &

. |
G2— N=-. 80263 Cy |
13 814 15 16 [ 17

!
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VAR G2=H/C

REP G3=(0-3) CH2

VPA 14-4/5f6 U

HODE ATTRIBUTES:

DEFAULT MLEVEL IS ATOM
DEFAULT ECLEVEL IS LIMITED

GRATH ATTRIBUTES:
RING(S) ARE ISOLATED OR EMBEDDED
NUMEER OF WODES IS 17

STEREGQ ATTRIBUITES: NONE

L& 2 SEA FILE=REGISTRY 555 FUL L4
100.0% PROCESSED 8814 ITERATIONS 2
ANEWERS

SEZRCH TIME: 00.00.48

L& AMNSWER 1 QF 2 REGISTREY COPRYRIGHT 1334 ACS

EH 25213-68-5 REGISTREY

N Eenzamide,

5-chloro-N-{o-chloro-.beta.-hydroxyphenethyl) -2-p-
toluenesulfonamide- (7CI, 3CI) (CA INDEX NAME)

F5 3D CONCORD

MF £22 H20 €12 N2 Qd §

1c STN Files: BEILSTEIN#, €A, CAOLD, IFICDB, IFIPAT, IFIUDE

(#File contains numerically searchable property data)

F ?H Z 2 e = if + 7
Cl | '
S~ | C— WH- CHs— CH Q%J £3 - c
g ﬁ |
| s Cl
—-5——-| ~
i
0 "x:ff/l\x
Me

1 REFERENCES IN FILE CA (1967 TO DATE)
1 REFERENCES IN FILE CAOLD (PRIOR TO 1867)

EEFERENCE 1: P 71:81338

L& ANSWER 2 OF 2 REGISTRY COPYRIGHT 13%4 ACS
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RN 23595=-56=-4 REGIETRY

CN  Benzamide, N-({o-chloro-.bheta.-hydroxyphenethyl)-o-(p-
toluenesulfonamido)- (8CI} (CA INDEX NAME)

FS 3D CONCORD

MF C22 H21 C1 N2 04 S

I C
= T C— NH-- CHz— CH‘Q
cl

Me

FILE 'CA' ENTERED AT 12;13:00 ON 08 JUL 94
USE IS SUBJECT TO THE TERMS OF YOUR CUSTOMER ACREEMENT
COPYRIGHT (C) 1994 AMERICAN CHEMICAIL SOCIETY (ACS)

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

Te help contrel your enline searching costs, consider using the
HCA File when conducting SmartSELECT searches with large
numbers of terms.

THIS I§ THE BETTER CA FILE. SEE NEWS FOR DETAILS.

L7 1 L&

=> d .mh

L7 ANSWER 1 OF 1 CA COPYRIGHT 1994 ACS

TI Tranquilizer N-[o-(2-oxazolin-2-yl)phenyl] alkyl or aryl
sulfonamides and intermediates

80 U.8., 5 pp.
CODEN: USXXAM

IN Santilli, Arthur A.; Osdenea, Thomas 5.

PI Us 3452037 £90624

AL us 6312123 - 661003

PY 1969
AR  Prepd. from I are the title compds. (II) having
tranguilizer,

antidepressant, anticonvulsant, and analgesic activities.
I are
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prepd. from an isatoic anhydride. Thus, 9.85 g. W
S—chloroisatoic

anhydride (III} and 4 g. HOCH2CH2ZNH2 heated in 50 ml. H2Q at

100.degree. for 20 min. gave I (A = R = H, X = ¢1) (IV), m.

121-2.5.degree. [(H20}. Addn. of 10.3 g. 4-Me-CeH4302C1 in
portions

to 5.8 g. IV in 30 ml. dry pyridine at 0.degree. and, after
standing

in the cold cvernight, addn. of H20 gave 9.6 g. sclid, w.

112-1%.degres.. This was heated with 30 ml. EtOH over
steam to give

II (A = 4-MeC6H4502, R = H, X = Cl}, m. 174-6.degree.
(ELOH). Thus

prepd. were the following II (A, R, ¥, m.p., and yield %
yiela

given): Ph, H, H, 66-2.degree. {ag. EtOH), =-; Me502, H, H,

164~5 . degree. (benzene), -; MeS02, Me, Cl, 114-16.degree.
ad: EtOH}, 24; MeS02, Ph, Cl, 157-8.degree., B83; PhCH2302, Fh,
- 139-40.degree. (cyclohexane), 80 {(crude); 4-~MeC&H4802, H, H
b 197-9.degree. (EtOH), —-; 4-MeCtH4502, Me, C1, 122-4.degree.
iizOHié {50% crude); 4-MeC6H4S02, Ph, Cl, 132-3.deqres=. [(MeDH),

(ocrude) ; 4-MeCEH4802, 2-ClC6H4, H, 152-3.degree. (EtOH), 79
{erude) ;

4-MeCEHAB02, 2-ClC6H4, €1, 167-8.degree. (benzens-petroleum
ether),

40. V (1 g.) and 1 g. P255 after 2 hrs. reflux in 15 ml.

dry
pyridine, hydrelysis (50 ml. hot H20), and neutralization
(30% HCL}
gave N-[o-(2-thiazolin-2-y1)phenyl}-p-toluenesulfonamide, m.
160-3.degree. f{ag. pyridins). Intermediate I described

ware (A, X, :
R, and m.p. given): Ph, H, H, 77-%.degreea. i
{benzene—coyclohexane) ; H,
Cl, Me, 102-10.5.degree. (benzene); H, Cl, Ph,
115-21.degres.
{benzene). Addnl. prepns. were given. Thus, refluxing 2
hrs. of
134 g. 2-ClC6H4ACH{CH)CH and 82 g. AcZO gave 107 9.
2-CLCGHACHOAGSCHN,
bo.cntdot.25 110-1.degree., which was added dropwise to
37.8 9.
LiAlH4 stirred in B0O ml. anhyd. tetrahydrofuran. Reflux
(2 hrs.),
dropwise addn. of 100 ml. H2D and then 200 ml. 20% NaOH,
and work up
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on the next day gave 56 g. 2-ClC6éH4-CH(OH)CH2NHz (IIIa)},

b0.cntdot .25 108-12.degree.. Mixts. of IITa (18.9 and 18.8
G-y

resp.) with 19.7 g. III or 16.3 4. isatoie anhydride, both
in 50 ml.

EtOH, heated 15 min. gave, resp., the I (A =H, R =
2-ClC6H4) (Ta),

(X = H), m. 103-5.degree, (benzene.cyclochexane) and Ia (X =
i)y, m.

' 105-7.degree, (benzene.cyclohexane), H-(p-toluenesulfonyl

deriv. (by

action of 2 equiv. 4-MeC6H4S02Cl in abs. pyridine overnight
at

0.degree.,, crude yield 78%) m. l65-6.degree. (benzene).
The last

was converted to the corresponding oxazoline I {above) by
the action

of MeSO02Cl. Alternately, refluxing a soln. of 3.4 g.
2,5-(H2N)ClCAH3ICONHCH2CHZ20H in 25 ml. S02Cl2z for 1 hr.,
evapn., and

treatment of crude product (3 g.) in 10 ml. hot H20 with
10% Naz2Co3

gave 2,5-(H2N)ClC6H3ICONHCH2CH2Cl (IIXb), m. 11E5-1&.degree.

(cyclohexane). Addn. of 4 g. finely powd. NazC03 to 6.2 g.
IIIb in

15 ml. Me2NCHO and heating at reflux 1.5 hrs. gave 3.2 d¢.
IT (A =R

= H, X=2C1l), m. 76~8.degree, (hexane). Also described was
thea

prepn. (reflux of 5 g. 2-PhNHC6H4CO2H in 20 ml. Et02CCl for
10 hrs.)
of N-phenylisatcic anhydride, m. 177-9.degree. (EtOH).

=> ¢ an

L7 ANSWER 1 OF 1 CA COPYRIGHT 1994 ACS
AN 71:81338 CA

=> fil .biotech;s 1s

FILE 'BIOSIS* ENTERED AT 12:13:2% ON 08 JUL 94

COPYRIGHT (C) 1994 BIGSIS(R)

FILE "MEDLINE' ENTERED AT 12:13:29 ON 08 JUL 94

FILE 'EMBASE' ENTERED AT 12:13:29 ON 08 JUL 94

COPYRIGHT (C) 1994 Elsevier Science B.V. 2all rights reserved.

FILE 'BIOSIS!'
L8 D L6
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Michael Fisher et al
Serial No.:  08/233,166 Case No.: 19203 Art Unit: 1203
Filed: April 26, 1994 Examiner:Davis
For: Substituted Sulfonamides as Selective B3

Agonists for the Treatment of Diabetes and

Obesity
The Honorable Commissioner of Patents and Trademarks A

Washington, D.C. 20231

ST e

RESTRICTION REQUIREMENT

Sir:
There is an outstanding Office Action mailed February 2, 1995 for which a
response is due by March 2, 1995, Kindly amend the applicaticn as follows:

In the Claims:

AMEND the following claims
Claim 1, 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-Cg cycloalkyl ring".
Claim 2, page 44, line 4: after "A is" delete "phenyl, or ",

| heraby certify that this correspondencs is being deposited with the
Unlted States Postal Service as first class mail in an anvelope addressed
to: Commissioner of Patents and Trademarks, Washington, D.C. 20231,
on the date appearing below,

MERCK & CO., INC. :
D

By: _@i{m : ate: )/ 7,57 ’fd-ﬂ“‘“
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Serial No.: 08/233,166
x Case No.: 19203
Page No.: 2

Claim 7, page 46: delete the lines 33 to 34 (i.e. the last and penullimate
lines on page 46).
Claim 7, page 47: delete lines 1-4.

CANCEL claims 5 andl 6.
EM

The claims have been restricted as follows:

Group L: claims 1, 2, 5 and 7-16 drawn to compounds, compositions,
and method of use wherein A represents phenyl or a benzene fused to a C3-
Cg cycloalky] ring.

Group 1L: claims 1-4 and 7-16 drawn to compounds, compositions,
and method of nse where A represents a hetercyclic moiety as defined in
the claims.

Applicants hereby elect the invention of Group II without traverse.
In accordance with this election claims 1, 2 and 7 have been winended, and
claims 5 and & have been canceled.

Applicants believe that the application is now in condition for allowance,
An early favorable action is respectfully requested.

Respectfully submatted,

- /f
By -
Mollie M. Yan \

Reg. No. 32,718

Attorney for Applicants

Merck & Co., Inc.

P.O. Box 2000

Rahway, NJ 07065-0907
Date: February, 28, 1995 _ (908) 594-6343 .
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PATENT
CASE NO. 18203

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Gammlssmner of Patents and Trademarks In 1@ application of:  MICHAEL FISHER, ET AL
Washington, D.C. 20281 . Serial No. 08/233,166

.I

k.g Filsd April 261054 \X

Group Art Unit( 1203 ¢ /
Examinar DA

For: SUBSTITUTED SULFONAMIDES AS SELECTIVE B3
AGONISTS FOR THE TREATMENT OF DIABETEE AND
OBESITY

Transmitted herewith is an amendment in the above-identified application. . 5
B No additional fee is required. '
! [ The fee has been calculated as shown balow.

CLAIMS AS AMENDED ; e

(1) (2} &) 4 (8) () 7}
Claims remaining Highest Number Present Aate Additional
alter amendment Previously Paid For Exira fea

| Total Claims | * 14 - | 18 =| 0 X | gez |- 0.00
Independent | *1 TR = | 0 X 76 - 0.00
Claims :
Multiple 0 $240°***| = 0.00
Dependant
Claims
TOTAL ADDITIONAL FEE FOR THIS AMENDMENT_ 0.00
=

* [f the entry in Column 2 is less than the entry in Colurmn 4, wiite "0" in Column 5.
** 1f the "Highest Number Previously Paid For" in thiz space Is less than 20, write "20" in this space.
*** |f the "Highest Number Previously Paid For" in this space is less than 3, write "3" in this space.
~+ Add this fee only if application is amended to include mulliple dependent claims {regardless of number) and
no multiple dependent claims were originally filed.

Charge § 0.00 to Deposit Account No. 13-2755. Please charge any additional faes or credit
averpayment to Deposit Account No. 12-2755. Duplicate coples of this shest are enclosed.

Respectfully,
F
hereby certify that tivs cormespondence ks ﬁ E 4 {
| Efam-nmm Sotas Poa Sevie o5 e el
fiust cless mall  an sovelppe addressed to: By: - Mollle M'mgu §]
Commissioner of Patents and Trademarks, Wash- ,
ingtan, 0:. 20231, on the date appearing below. Atoney  for Applicant(s)
EHCK & CO.. INC. Reg. No. 32,718
g: = MERCK & CO., INC.
4 Patent Dept.
P.O. Box 2000

! Rahway, N.J, 07065-0907 I
‘ {908)594- 6343

EJEIH:EJI?ETE Date: February 28, 1995 . ‘
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\:'c:nmrhis'éfﬁ?mr of Patents and Trademarks
washington, D.C, 20231

PATENT

CASE NO. 18203

In re application of  MICHAEL FISHER, ET AL

. &
(T8 gg*r IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Seriat No. 08/233,166

Filed April 28, 1934

Group Art Unit 1203

Examiner DAVIS

For: SUBSTITUTED SULFONAMIDES AS SELECTIVE B3
AGONISTS FOR THE TREATMENT OF DIABETES AND

OBESITY

| Transmitted herewith s an amendmenit in the above-identified application.

& No additional fee is required.

[0 Thefee has been calculated as shown below.

CLAIMS AS AMENDED

{7

() @) @) (4) (5) & ol =
Cleims remaining Highest Number Present Rate * | Addnional
after amendment Previously Pald For Extra fee
. Total Clalms “14 - - 18 = X1 go2 - 0.00
Independent | +1 - | w1 = X 78 = 0.00
Claims >
Multiple 0 §2407**| = 0.00
. Dependent
| Claime
TOTAL ADDITIONAL FEE FOR THIS AMENDMENT 0.00

* i the entry In Column 2 Is less than the entry in Column 4, write "0 in Column 5.

** If the "Highest Number Previously Paid Far" in this space Is less than 20, writa "20° in this space.

** 1f the "Highest Number Previously Paid For" in this space is less than 3, write "3" in this space.

**** Add this fee only if application Is amended to include multiple depentdent claime (regardless of number) and

no muitiple dependent claims were onginaily filed.

I Charge $ 0.00 to Deposit Account No. 13-2755. Please charga any additional fees or cradit
‘ ovarpayment to Depaosit Account No, 13-2755. Duplicate copies of this sheet are enclosed.

| hereby that this comespondence ks being

positad |Intbed Simtes Postal Sarvice as

ﬁ?st dumm an onvelope addresesd I:'r.
j Putents and Trademarks, Wash-

IN TRIPLICATE
REY, 10r1/34

Raspectfully,

Mot A—

By:  Mollie M. Yﬁ'bg\‘ U
Atorney __ for Applicant(s)
Reg. No. 32,718

MERCK & CO,, INC.

Patent Dept.

P.O. Box 2000

Rahway, N.J. 07085-0307
{808)594- 6343

Date: February 28, 1995
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} commissidner of Patents and Trademarks
washington, D.C. 20231

PATENT
CASE NO. 19203

In re application of: MICHAEL FISHER, ET AL

g;;,l IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Serial No. 08/233,166"

Filed April 26, 1994

Giroup Art Unit 1203

Examiner DAVIS

For: SUBSTITUTED SULFONAMIDES AS SELECTIVE B3
AGONISTS FOR THE TREATMENT OF DIABETES AND

OBESITY

Transmitted herewith is an amendment In the above-identified application.
B No additional fea is required.
[0 The fee has been calculated as shown below.

CLAIMS AS AMENDED

(1) ) @) @ () () n
Claims remaining Highest Number Frasant Rate Additional
after amendment Previousty Paid For Exira fee

Total Claims *14 - | =186 - X| g22 =, 0.00
Independent | =1 o | w1 5 X| g75 | =0.00
Claims .

Multiple 0 $240°t| = 0.00
Dependent o —
Clairms . e

TOTAL_ADDITIONAL FEE FCR THIS AMENDMENT! | 0.00

* if the entry in Column 2 |s kess than the entry in Colurmn 4, write "0" in Golumn 5.

** If the "Highest Number Previcusly Paid For" in this spacs is less than 20, write "20" in this space.
*** It the "Highest Number Previously Paid For” in this space is lees than 3, write "3" in this space.

**** Add this fee only it application is amended to include multiple dependant claims (regardiass of number) and

no multiple dependent claims weres originally filed,

Charge $ 0.00

overpayment to Deposit Account No. 13-2755. Duplicate copies of this sheet are enclosed.

IN TRIPLICATE
REV. 10¢1/24

Respactiully,

A

to Deposit Account No. 13-2755. Please charge any additional fees or credit

Reg. No. 22,718
MERCK & CO,, INC.
Patent Dept.

P.O. Box 2000

Rehway, N.J. 07065-0307
(S0B)594- 6343

Data: February 28, 1995
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_____ CORREGTION 19 AEQLIRELD.
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UNITED STATES DEPARTMENT OF COMMERCE
Patant and Trademark Office

Addrase : COMMISSIDNER OF PATENTS AND TRADEMARKS
Waghingtan, O.C. 20231

SEAIAL NUMBER l FILING DATE I— FIRST NAMED APPLICANT I ATTORNEY DOCKET NO.
JES23R. 166 D4/2E5T4  PLISHER H 13203
FEET 0817 EXAMINER

[ werize i, vaws -

PATENT DEFT. HORTHINGTON DAVI,Z

HERGI & 00.. IHO. ART UNIY .| PAPER NUMBER

Fo. BOX 2800

RAHWAY, NJ 07065-0987 1203 %
I— —-J DATE MAILED:

08ALFr7E
NOTICE OF ABAMDONMENT |

This application is abandonad in vlew of:
1. O Applicant’s failure to respond 1o the Office lettar, maited

2. O Applicant's lattar of express abandonmeant which is in compllance with 37 C.F.A. 1,138,

3. O Applicant’s fallura 10 Umely file the rezponze raceived
in tha QHlce letter.

4, Mpplicant's failure to %y_iha ragu‘ d izsue fee within the statulory period of 3 monthe from the
gliing date of 2 3 of the Notice of Allowance.

T wihin tha period sai

[0 The |ssue fea was recedyved on

O The |ssus fee has not been raseived in Allowed Files Branch as of

In accordance wiih 35 U.5.C. 151, and wnder the provlslons of 37 C.F.R. 1.318{b}, applicants) may
patition the Commlgsloner to aseent the delayed payment of the issue Tes IF the delay In payment
waz unavoidabla, The pelitlon must be accompanied by 1he issue fee, unless it has been previously

submltted, in the amount specified by 37 C.F.A. 1.17 {I), and & verifled showlng as to the causes of
tha dalay.

It applicant{s) never recelved lhe Motice of Allowance, a petition for 2 new Notice of Allowance and

withdrawal of the holding of abandonment may be appropriate In view of Dalgar |ne. v, Schuyler,
172 WS.P.L) 513,

5. O Appllcani’s tallure to timaly correst the drawings and/or submit new or substiute formal drawlngs by
as raquired in the last Office action.
O The corrected and/or subsiitute drawings were received on

6. [ The ressanig) balaw.

DIRECT &MY IMGUINRTES T z
BUBLTIHING DIVIEIRN
HARCTH £AMBRELEL
CA0E) RS-BIRD

£F
FRISCILLA FULLER
EAN3r 205-g2837

PT0-14323 [REY. 5-83)
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UNITED STATES DEPARTMENT OF COMMERCE

w" "‘ Patent and Trademark Office
Address: Bok ISSUE FEE
K " COMMISSIONER OF PATENTS AND THADEMARKS
Washington, D/C. 20231
r { ;'?i.'f!!' PRAR
MOELLTE M. YANG ;
FATEMT TEPT, NOTICE OF ALLOWANCE
RERCK & CD., INC, AND ISSUE FEE DUE
F.0. BOX 2000 #
pAHaY . WY GYRED-GI0T
[ Hate alfached commuriestion froen tho Examinar
[ This notice is iestsed In view of spplicents cormaunlcation fled i
[ seres CODE'SERIAL ND i FILING t;lTE TOTAL CLAIME EXAMINER AND GROUP ART UNIT DATE waILED
o O Bl e 2929 Gl FPE fr - PR THTMGTON DAVI . it [ Y e,
Firat Mased
Applicant sy o T EL
TTLE QF i
IRVENTIGN

SUBSTITUTED SULFUNAMIDES A% SELECTIVE BETAS AGONISTS FOR THE
TREATHERT OF DIAGETES A ORESITY

ATTY'S DOCKETND, | CLABS-SUBCLASS | BATCHNO. | APPLN.TYPE | SMALLENTTY | PFEEDUE | . DATEDUE

|43 ot -7 00 109 UTTLITY L) $1210. 0&/ 27y

THE APPLICATION IDENTIFIES ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT,
TION MER! ED.

THE ISSUE FEE MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING DATE OF THIS NOTICE OR THIS
APPLICATION SHALL BE REGARDED AS ABANDONED, THIS STATUTORY PERIOD CANNOT BE EXTENDED.

HOW TO RESPOND TO THIS NOTICE:

I. Review the SMALL ENTITY Status shown abowva,
if the SMALL ENTITY s shown as YES, verify your
currant SMALL ENTITY status:

If the SMALL ENTITY iz shown as NO:; -
&. Pay FEE DUE shown above, or
B. File vatified statement of Small Entity Status before, or with,

: pay of 1/2 the FEE DUE shown above.
A. It the staius is changed, pay twice the amount of the
FEE DUE shown above and notify the patent and

Trademark Office of the change in status, or
B. If the Status is the sama, pay the FEE DUE shown i
abovs, g

Il. Part B of this notice should be completed and retumed to the Patent and Trademark Office (PTO) with your ISSUE FEE.

Even If tha ISSUE FEE has already been paid by charge to deposit account, Part B should be compisied and returmed.
It ¥ou are charging the 1SSUE FEE to your depasit account, Part C of this notice should also be completed and returned.

Il Al scommunications regarding this application must give series code (or filing date), serial number and batch number.
Plsase direct all communication prior to issuance to Box |SSUE FEE unless advised to contrary,

IMPORTANT REMINDER: Patents Issulng on applications llied on or after Dec. 12, 1980 may require payment of
maintanance fees. It is patentee’s responsibliity to ensure ltimely payment of maintenance
fees when due,

PTOL-88 (REV. 12-03) {0851-003%) 4. PATIENT AND TRADEMARK OFFICE COPY
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- Application or Dockst Number
PATENT APPLICATION FEE DETERMINATION RECORD .
Effective October 1, 1982 ﬁ%—
E CLAIMS AS FILED - PART1 - SMALLENTITY  OR capar,
. (Golumn 1) {Columa 2) SMALL ENTITY
[FOR .. MUMBER FILED MUIMWEBER EXTRA RATE FEE RATE FEE
BaSiC FEE oR
TOTAL CLAIMS oR
INDEPENDENT CLAIMS | minus 3= |* X 37= OR
[ MULTIPLE DEPENDENT CLAIM PRESENT +115= OR
o (1 the difbarenca in column 1 i lesa than zerg, snier 07 in esiumn 2 TOTAL DR TOTAL ,73'(7
CLAIMS AS AMENDED - PART I QOTHER THAN
(Cotumn 1 (Coturmn 2 Comny  SMALLENTITY  OR  gyayy enmiry
it CLAIMS : HIGHEST ADDI- ADDI
< | REMAINING NUMBER | PRESENT 3
5 RATE | TIONAL RATE |TIONAL
E1l : AFTER | PREVICUSLY | EXTRA FEE FEE
&  {amENDMENT | 1 PAID FOR
E Total T Minus | ™ - ©B11= OR x$22=
E E AWN DH
E Indepandam Minug = X a7= X Tim
OR
FIRST PAESEXTATION OF MULTIPLE DEPENDENT CLAIM +115= or | +230=
TOTAL OR TOTAL
[Colamn 1) {Column 2y {Columndy  ADDIT. FEE ADDIT. FEE
i ; éﬁlﬁ.ﬁe "45 | HicHEST ADDI- ADDI-
=~ | NUMBER | PRESENT RATE | TIONAL RATE |TIONAL
= AFTER | © PREVIOUSLY | EXTRA FEE FEE
i AMENDMENT| | PAIDFOR
E Tolal s Minus o = xEi1= OR xf22=
ﬁ L] Edr GH
= |Independent Minug = 237 o X 74=
-
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM + 115= oR | + 230=
TOTAL ~lor TOTAL 1
i clams [ HIGHEST ADDI '
Q REMAINING NUMBER 7 | PRESE . it
l NT RATE | TIONA
o AFTER PREVIOUSLY | EXTRA ,?SE : s TLEEN;L
& fi AMENDMENT PAID FOR
E Total i Minus | ™ = ¥$1 1= S P
E 2 ik CR
3 Indepandsnt Minus = £ 37= P X 74=
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +115= or| +230-
* Il the entry in column 1 Is less than the enlry in column 2, write 0" in column 3, TOTAL OR TOTAL
** If the "Highest Number Previously Paid For® IN THIS SPACE is less than 20, onler "20°.  AnpyT, FEE ADDIT, FEE
*** |} the *Highest Number Praviously Paid For® Il THIS SPACE is less than 3, enter "3,
The "Highest Numbar Previsusly Paid Far® {Total er Independent) is the highast number feund in tha appraprate bex in column 1,

FORMPT0875
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Patent and Teadernark Cifice; 1.5 DEPARTMENT COF COMMERCRE
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PATENT

M THE UNITED STATES PATENT AND TRADEMARK OFFICE

&
Commj affadents and Trademarks
Washinghs et 20229

Deposit Acct, 13-2755
MERCK & GO, INC.
Cur Case Docket No. 19203

- Transtitted hergwith for filing is

the patent application of Inventor{s):  MICHAEL H. FISHER, DONG OK, ELIZABETH M. NAYLOR AND ANN E. WEBER

For:  SUBSTITUTED SULFONAMIDES AS SELECTIVE BETA 3 AGONISTS FOR THE TREATMENT OF DIABETES

AMD OBESITY

Enclosed are alsa:

3 sheets of drawing.

[C]  An assignment of the invention to

[] A certified copy of &

application.
Far Numbaer Mumber Rata Basic Fee
Fllad Extra 5710
Tatal Claims 15 -20= { gao = 0.00
Independent Claims 1 - ) 574 - Q.00
Multiple Dependent $230 = 0408
Claimes
* Add this fae if application containg any
multiple depandent claims, regardless TOTAL FILING FEE > $710.00
of rurnbar,

Flease charge my Deposit Account Mo, 13-2755 in the amount of 3 V10.00 | The Cormmissioner is heraty
autharizad o charge any additienal fees which may be required, ar credit any overpayment to Account Mo, 13-2755.
Puplicate copies of this sheet are enclosed.

Respectiully,

DIPRESS MANL CERTIRCATE 2
mww ;‘Lpril 26, 1994 B - 4 ~
: e £
EXPRESS MARL M0, _TCc 0280 LD LOUS By: Malie M Yap) J
Aftorney For Applicant(s)
Feg. Mo, 32,718 ’

MERCK & CO., INC,
Fatent Dept.

P.C:. Box 2000

Rahway, N.J. 07065-0907
{908) 584 6343

o Date: April 26, 1984
| KEV.6/14/93 IN TRIPLICATE
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oy (EATENT
N THE UNITED STATES PATENT AND TRADEMARK OFFIGE 2ihii&its

" 20231 Deposit Accl. 13-2755
MERCK & CO., INC.
Our Case Docket No, 19203

(ansmitted harewith for filing is
" patent application of inventor{s): MICHAEL H. FISHER, DONG OK, ELIZABETH M. NAYLOR AND ANN E. WEBER

for:  SUBSTITUTED SULFONAMIDES AS SELECTIVE BETA 3 AGONISTS FOR THE TREATMENT OF DIABETES
AND OBESITY

Enclosed are also;
a sheets of drawing
[1 Anassignment of the invention to

[] A certified copy of a application,
For Numbar Number Rate Basic Fee
Flled Exira s
Total Claims 16 20 = o = ez = (.00
independent Claims 1 - 3= 0 X $74 - 0.00
Multiple Depandent . £230 = 0.00
Claims
* Add this fes If application contains any
multiple dependant claims, regardiess TOTAL FILING FEE - 4 $710.00
of nurmber,

Please charge my Deposit Account Ne. 13-2755 inthe amountof § 710.00 . The Commissioner is heraby
authorized fo charge any additional fees which may be required, or cradlt any overpayment to Account No. 13-2755.
Duplicate coples of this sheet are enclosed.

Respectfully,
EPRESS MR CERTIACATE
m'm ﬁEI‘iI 2&1 199& f Ei Ei grg - 5
EXPRERS ML N0, EG202831 015118 : By: Molia A
W STED Wik 1 nE- m”im mﬁ Aftorney ___ For Applicant(s)
mnﬂwummﬁ Reg. No. 32,718
S04, - MERCK & CO,, INC.
Patent Dept,
P.0Q. Box 2000
Rahway, N.J, 07065-0207
(508) 594- £343

Date.  April 26, 1994

REV.6/14/93 IN TRIPLICATE
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