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[57] ABSTRACT

Compounds having the formula
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and pharmaceutically acceptable salts thereof where
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RgSONH or H
HO
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(Abstract continued on next page.)
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R3is —(CH;),— or in the case where Ry is —CN, CFs, lower alkyl, lower alkoxy, cycloalkyl
or aryl;
i Rg is lower alkyl, cycloalkyl or aryl;
-~ 5 .- R7, R7, Rgand Ry’ are indeperrdently hydrogen or a
( , lower alkyl or R7and Rgmay together be CH,CHp;
Z is hydrogen or
OH
R3 in addition to the above may be A_éH_CHZ_
Ry m is an integer of 1 or 2;
—(CHz),—C— n is zero or an integer of 1 to 6; and
2P P p is an integer of 1 to 5. These compounds are beta 3
COR4 adrenergic receptor agonists and are useful, there-
fore for example, in the treatment of diabetes, obe-
R4 is hydroxy, alkoxy, amino, alkylamino or dialkyl- sity and gastrointestinal diseases.
amino;
Rs is hydrogen, fluorine, chlorine, bromine, iodine, 31 Claims, No Drawings
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THIAZOLE AND OXAZOLE-BASED S3
ADRENERGIC RECEPTOR AGONISTS

BRIEF DESCRIPTION OF THE INVENTION
The present invention is directed to compounds of

the formula

Rj R3 R4
A
Y\T/ \Rz/ ~

Il
OH 2z o

and pharmaceutically acceptable salts thereof. As used

in formula I, and throughout the specification, the sym-
bols have the following meanings:

- O\’/
Ais Rg , Rs f

5

10

2
DESCRIPTION OF THE INVENTION

The present invention provides for compounds of
formula I, pharmaceutical compositions employing
such compounds and for methods of using such com-
pounds. Listed below are definitions of various terms
used to describe the compounds of the instant invention.
These definitions apply to the terms as they are used
throughout the specification (unless they are otherwise
limited in specific instances either individually or as part
of a larger group.

The term “alkyl” refers to both straight and branched
chain groups having 1 to 12 carbon atoms in the normal
chain, preferably 1 to 7 carbons, such as methyl, ethyl,
propyl, isopropy}, butyl, t-butyl, isobutyl, pentyl, hexyl,
isohexyl, heptyl, 4,4-dimethylpentyl, octyl, 2,2,4-
trimethylpentyl, nonyl, decyl, undecyl, dodecyl, the
various branched chain isomers thereof, and the like.

The term “lower alkyl” as employed herein includes
such alkyl groups as described above containing 1 to 6
carbon atoms in the normal chain.

The term “alkoxy” refers to any of the above alkyl
groups linked to an oxygen atom.

ReSONH - The term “lower alkoxy” refers to any of the above
RSO2NH or ; 25 lower alkyl groups linked to an oxygen atom.
HO The term “aryl” refers to monocyclic or bicyclic
aromatic groups containing from 6 to 10 carbons in the
Ry Rg ring portion, such as phenyl, naphthyl, substituted
Ry is _Cﬁ (CH) s phenyl or substituted naphthyl wherein the substituent

- S -
R3is —(CH2),— or in the case where Ry is \V ’ ,
. N
Rg'

30

35

on either the phenyl or naphthyl may be 1, 2 or 3 lower
alkyl groups, halogens (e.g., chlorine, bromine or fluo-
rine), or 1, 2 or 3 lower alkoxy groups.

The term “cycloalkyl” refers to saturated cyclic hy-
drocarbon groups containing one or more rings of 3 to
12 ring carbons, preferably 3 to 8 ring carbons, which
include cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyl, cycloheptyl, cyclooctyl, cyclodecyl, and ada-
mantyl.

The compounds of formula I can be present as salts,
in particular pharmaceutically acceptable salts. If the
compounds of formula I have, for example, at least one

RY basic center, they can form acid addition salts. These

. " _ L are formed, for example, with strong inorganic acids,
Ry in addition to the above may b —(CHy)y (|: : such as mineral acids for example sulfuric acid, phos-
COR4 45 phoric acid or a hydrohalic acid, with strong organic

R4 is hydroxy, alkoxy, amino, alkylamino or dialkyl-
amino;

Rs is hydrogen, fluorine, chlorine, bromine, iodine,
—CN, —CF3, lower alkyl, lower alkoxy, cycloal-
kyl or aryl;

R is lower alkyl, cycloalkyl or aryl;

R7, R7, Rg and Rg’, are independently hydrogen or
lower alkyl or R7and Ry may together be CH2CHy;

Z is hydrogen or

CI)H
A—CH—CH;—;

m is an integer of 1 or 2;

n is zero or an integer of 1 to 6; and

p is an integer of 1 to 5.

These compounds possess activity at the beta 3 adren-
ergic receptor. The compounds are useful in the treat-
ment of diabetes, obesity, and intestinal hypermotility
disorders. The invention also provides processes for
their preparation.

50

35

65

carboxylic acids, such as alkanecarboxylic acids of 1 to
4 carbon atoms which are unsubstituted or substituted,
for example, by halogen, for example acetic acid, such
as saturated or unsaturated dicarboxylic acids, for ex-
ample oxalic, malonic, succinic, maleic, fumaric,
phthalic or terephthalic acid, such as hydroxycarboxy-
lic acids, for example ascorbic, glycolic, lactic, malic,
tartaric or citric acid, such as amino acids, for example
aspartic or glutamic acid, or such as benzoic acid, or
with organic sulfonic acids, such as alkane- (of 1to 4
carbon atoms) or arylsulfonic acids which are unsubsti-
tuted or substituted, for example by halogen, for exam-
ple methane- or p-toluenesulfonic acid. Corresponding
acid addition salts can also be formed having, if desired,
an additionally present basic center. The compounds of
formula I having at least one acid group (for example
COOH) can also form salts with bases. Suitable salts
with bases are, for example, metal salts, such as alkali
metal or alkaline earth metal salts, for example sodium,
potassium or magnesium salts, or salts with ammonia or
an organic amine, such as morpholine, thiomorpholine,
piperidine, pyrrolidine, a mono-, di- or tri-lower alkyla-
mine, for example ethyl-, tert-butyl-, diethyl-, diisopro-
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pyl-, triethyl-, tributyl- or dimethylpropylamine, or a
mono-, di- or trihydroxy lower alkylamine, for example
mono-, di- or triethanolamine. Corresponding internal
salts may furthermore be formed. Salts which are un-
suitable for pharmaceutical uses but which can be em-
ployed, for example, for the isolation or purification of
free compounds I or their pharmaceutically acceptable
salts, are also included.

All stereoisomers of the compounds of the instant
invention are contemplated, either in admixture or in
pure or substantially pure form.

It should be understood that the present invention
includes prodrug forms of the compounds of formula I
such as aldehyde addition products of formuia

AT /RI\P AR R4 -
~2 ﬂl

where R is alkyl or aryl such that RCHO is a suitable,
for example, non-toxic aldehyde.

The compounds of the instant invention may, for
example, be in the free or hydrate form, and may be
obtained by methods exemplified by the following de-
scriptions.

Compounds of formula I where A is

PAS: bt “‘\QW/

=
&)
—
17

and R3 is —(CH3),— may be prepared by coupling a

compound of formula
Ry Rs (”) 11
NHy—~C—(CH)m_ _ N __(CHp,” ~ORg

\,\//

s

where Rg is 2 lower alkyl, with a compound of the
formula '

where Pro is a suitable oxygen protecting group such as
t-butyldimethylsilyl and L is a leaving group such as
iriflate, mesylate, tosylate, nosylate, bromide or iodide,
optionally in the presence of an acid scavenger such as
diisopropylethylamine to form a compound of formula
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CHCHYm._, N _(CH2™  ORg

Ry Rg
S
where Z' is hydrogen or
OPro
[ C‘-Iz
Compounds of formula TV are then deprotecied with,
for example, fluoride to form compounds of the formula

@]

NZ”

N
_(CHn ORg

- CH N
C¢ CnZ)m\%/} T “

R7 Rg

ikl

where Z" is hydrogen or

ael Y

which are themselves compounds of formula I where
R4 is alkoxy. Compounds of formula V may be deesteri-
fied such as by saponification to form the compounds of
formula I where Ry is hydroxy.

Alternatively, compounds of formula V may be ami-
dated, for example with ammonia or 2 mono or dialkyla-
mine, to form compounds of formula I where Ry is
amino, alkylamino or dialkylamino.

Compounds of formula II may also be coupled with
an epoxide of formula

OH

7 Oy

Iila

o form compounds of formula V. Use of epoxide I1la
would obviate the need for the deprotection step as is
necessary after coupling compounds of formula I with
compounds of formula Il

To prepare compounds of formula I where A is

and Ry is
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a compound of formula

o]

VI
I

NH, S
| ~ Ry~ “ORg
C~(CH2)m
7\ N
Ry Rg Re'

where R3' is —(CH2),— or

Ry
—(CHp),—C~—
CO3zRg
is coupled with a compound of formula III optionally in

the presence of an acid scavenger such as diisopropyle-
thylamine to form a compound of formula

OPro Vi1
o}
/"\
—(CHz)m/\/ ]
R7

Compounds of formula VII are then deprotected, for
example, with fluoride to form compounds of the for-
mula

O
e
C'—(CHZ)M _Z
D

which are themselves compounds of formula I where
Ry is alkoxy. Compounds of formula VIII may be dees-
terified such as by saponification to form the com-
pounds of formula I where Ry is hydroxy.

Alternatively, Compounds of formula VIII may be
amidated, for example with ammonia or a mono or
dialkylamine, to form compounds of formula I where
R4 is amino, alkylamino or dialkylamino.

Compounds of formula VI may also be coupled with
an epoxide of formula Ifla to form compounds of for-
mula VIIL

To prepare compounds of formula I where A is

VI

-

Rs ,
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Ryis

and Rj is —(CHz),— a compound of formula

X
i i
N
c— (CHZ)m\( N _(CH)™ “ORs
R7 R8 ]

is coup]ed with a compound of the formula III option-
ally in the presence of an acid scavenger such as diiso-
propylethylamine to form a compound of formula

OPro X
Rs@z, f‘)
AN
c— (CHz)m\( N (CHp,~ ~OR.
R7 Rg o ]

Compounds of formula X are then deprotected, for
example, with fluoride to form compounds of the for-
mula

OH Xi

Rs C')

@

(CHZ)m
< ]

which are themselves compounds of formula I where
R4 is alkoxy. Compounds of formula X1 may be dees-
terified such as by saponification to form the com-
pounds of formula I where Ry is hydroxy.

Alternatively, Compounds of formula XI may be
amidated, for example with ammonia or a mono or
dialkylamine, to form compounds of formula I where
R4 is amino, alkylamino or dialkylamino.

Compounds of formula IX may also be coupled with
an epoxide of formula IIfa to form compounds of for-
mula XI.

To prepare the compounds of formula I where A is

(CH2)n ORg

Rs ,
Ryis
o N -
<7
S

and R3 is —(CH3),—, a compound of formula II is
coupled with a compound of formula
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