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(57) Abstract

Substituted phenylsulphonamides having formula (1) where the variables are as defined in Claim 1; are selective beta-3 adrenergic
receptor agonists with very little beta-1 and beta-2 adregenic receptoractivity and as such the compoundsare capableof increasinglipolysis
and energy expenditure in cells. The compounds thus have very potent activity in the treatment of Type II diabetes and obesity. The
compounds can also be used to reduce triglyceride levels and cholesterol levels or raise high density lipoprotein levels or to reduce gut

 
prepared by coupling an aminoalkylphenylsulphonamide with an appropriately substituted alkyl epoxide. Compositions and methodsfor the
use of the compoundsin the treatment of diabetes and obesity and for the reduction of triglyceride levels and cholesterol levels or raising
high density lipoprotein levels or for increasing gut motility are also disclosed.
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TITLE OF THE INVENTION

SUBSTITUTED PHENYL SULFONAMIDESAS SELECTIVE £3
AGONISTS FOR THE TREATMENTOF DIABETES AND OBESITY

CROSS REFERENCE TO RELATED APPLICATIONS
This application is a continuation-in-part of our copending

application Serial Number 08/015689 filed February 9, 1993.

BACKGROUND OF THE INVENTION

B-Adrenoceptors have been subclassified as B] and 82 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 wasinitially
thought to be solely a B]-mediated process. However, more recent
results indicate that the receptor-mediating lipolysis 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 fat) and energ
expenditure.

Early developments in this area produced compoundswith
greater agonist activity for the stimulation of lipolysis (B3 activity) than
for stimulation of atrial rate (81) and tracheal relaxtion (62). These
early developments disclosed in Ainsworth et al., U.S. Patents 4,478,849
and 4,396,627, were derivatives of phenylethanolamines.

Such selectivity for B3-adrenoceptors could make

compoundsofthis type potentially useful as antiobesity agents. In
addition, these compoundshavebeen reported to show antihypergly-
cemic effects in animal models of non-insulin-dependent diabetes
mellitus.

A major drawback in treatment of chronic diseases with B3
agonists is the potential for stimulation of other B-receptors and
subsequentside effects. The most likely of these include muscle tremor
(82) and increased heart rate (B]). Although these phenylethanolamine
derivatives do possess some [33 selectively, side effects of this type have
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been observed in human volunteers. It is reasonable to expect that these
side effects resulted from partial Bj and/or B2 agonism.

Morerecent developmentsin this area are disclosed in
Ainsworth et al., U.S. Patent 5,153,210, Caulkett et al., U.S. Patent
4,999,377, Alig et al., U.S. Patent 5,017,619, Lecountet al., European
Patent 427480 and Bloom et al., European Patent 455006.

Even though these more recent developments purport to
describe compounds with greater B3 selectively over the Bj and B2
activities, this selectively was determined using rodents, in particular,
rats as the test animal. Because even the most highly selective

compounds,as determined by theseassays,still show signs ofside
effects due to residual B} and B2 agonist activity when the compounds
are tested in humans,it has become apparentthat the rodent is not a
good model for predicting human §3selectivity.

| Recently, assays have been developed which more
accurately predict the effects that can be expected in humans. These
assays utilize cloned human $3 receptors which have been expressed in
Chinese hamster ovary cells. The agonist and antagonist effects of the
various compoundsonthe cultivated cells provide an indication of the
antiobesity and antidiabetic effects of the compoundsin humans.

SUMMARY OF THE INVENTION

The instant invention is concerned with substituted phenyl

sulfonamides whichare 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 phenylsulfonamides. A still further
object is to describe processes for the preparation of such compounds.
Another object is to describe methods and compositions which use the
compoundsas the active ingredient thereof. Further objects will
become apparent from reading the following description.
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DESCRIPTION OF THE INVENTION

The compoundsofthe instant invention are best realized in
the following structural formula:

Ge

where

nis

m is

ris

Ais

Rl is

H R?OH imeee px ,
OCHCHCHEN-C-00) N-SO2(CHa)rR

R3 c R® :

0 to 7;

0 or 1;

0 to 3;

phenyl, naphthyl, a 5 or 6-membered heterocyclic ring
with from | to 4 heteroatomsselected from oxygen, sulfur
or nitrogen, a benzene ring fused to a C3-Cg cycloalkyl
ring, a benzene ring fused to a 5 or 6-membered
heterocyclic ring with from | to 3 heteroatoms selected
from oxygen, sulfur or nitrogen or a 5 or 6-membered
heterocyclic ring with from | to 3 heteroatoms selected
from oxygen, sulfur or nitrogen fused to a 5 or 6-
memberedheterocyclic ring with from 1 to 3 heteroatoms

selected from oxygen, sulfur or nitrogen;
hydroxy, oxo,halogen, cyano, nitro, NR8R8, SR8,
trifluoromethyl, C]-Cé6 alkyl, Cj-C6 alkoxy, C3-Cg
cycloalkyl, phenyl, SO2R9, NR8COR9, CORY, NR8SO2R9,
NR&CO2R8or Cj -Cé6alkyl substituted by hydroxy, nitro,
halogen, cyano, NR8R8, SR8, trifluoromethyl, C1-C6
alkoxy, C3-Cg cycloalkyl, phenyl, NR8SCORY, COR9,
SO2R9, NR8SO2R9, NR8CO2R8, or R! is a5 or 6-

memberedheterocycle with from 1 to 3 heteroatoms
selected from oxygen, sulfur or nitrogen;

SAWAI EX. 1012

Page 5 of 104
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


