- SU%E‘TI TUTED BI PHENYL | SOXAZOLE SULFONAM DES This application is a

continuation-in-part of application serial nunber 08/487,358 filed on June

7, 1995, which in turn is a continuation-in-part of appllcatlon seri al
nunber 08/ 368,285 filed on January 4, 1995, which in turn 8
continuation- in-part of application serial nunber 08/297, 187 %lled on
August 26, 1994. The entire contents of all of these appllcatlons are
hereby incorporated by reference. This invention relates to endothelin
antagoni sts useful, inter alia, for ‘treatnent of hypertension.

SUBSTITUTED BIPHENYL ISOZAZOLE SULFONAMIDES

This application is a continuation-in-part of

application serial number 08/487,358 filed on June

5 7, 1995, which in turn is a continuation-in-part of
'application serial number 08/368,285 filed on
January 4, 1995, which in turn is a continuation-
in-part of application serial number 08/297,187
filed on August 26, 1994. The entire contents of

10 all of these applications are hereby incorporated
by reference. '

This invention relates to endothelin
15 antagonists useful, inter alia, for treatment of
hypertension.

Compounds of the formula
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Cenpounds of the fornula | [err] [err] - 2 - its enantioners and

di astereoners, and pharnmaceutically acceptable salts thereof are endothelin
receptor antagonists useful, inter alia, as antihypertensive agents.
Throughout this specification, the above sgnbols are defi nd&6&2c f ol | ows:

its enantiomers and diastereomers, and
pharmaceutically acceptable salts thereof are
endothelin receptor antagonists useful, inter alia,
as antihypertensive agents. Throughout this

5 specification, the above symbols are defined as
follows:

one of X and Y is N and the other is 0;

R1, R2, R3 and R% are each directly bonded to

a ring carbon and are each independently
10 (a) hydrogen; .

(b) alkyl, alkenyl, alkynyl alkoxy,
cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cycloalkenylalkyl, arvl,
aryloxy, aralkyl or aralkoxy, any of

15 - which may be substituted with zl, 22
and z3;
(c) halo;
(d) hydroxyl;
(e) cyano;
20 (£) nitro;
(g) -C(0)H or -C(O)R>;
(h) -CO2H or -CO2R>;
(i)  -z4-NRO6R7;
(5)  -z24-N(r10)-25-NR8RI; or
25 {k) R3 and R4 together may also be alkylene

or alkenylene, either of which may be

substituted with zl, 22 and 23,

completing a 4- to 8-membered

saturated, unsaturated or aromatic ring
30 together with the carbon atoms to which

they are attached;

R° is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cvycloalkenyl, cycloalkenylalkyl,
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ofie off X and Y is N and the other is O; [err] and [err] are each directly
bonded to a ring carbon and are each independently (a) hydr ogen; (b)

al kyl, al kenyl, al kynyl, al koxy, cycloal kyl, cycl pal kyl al kyl, cycl oal kenyl ,
cycl oal kenyl al kyl, aryl, aryloxy, aralkyl or aral koxy, any2$62ghi ch nmay be
substituted with [err] and Z3; (c) haID 3(d) hydr oxyl ; (e) cyano; (f)
nitro;

aryl or aralkyl, any of which may be substituted
with zl, z2 and z3;

R6, R7, R8, RY and R10 are each independently

(a) hydrogen; or

5 (b) alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, aryl or aralkyl, any
of which may be substituted with zl, 22
and 23; or

R® and R7 together may be alkylene or

10 alkenylene, either of which may be substituted with
zl, 22 and 23, completing a 3- to 8-membered
saturated or unsaturated ring together with the
nitrogen atom to which they are attached; or any
two of R8, RY and R10 together are alkylene or

15 alkenylene, either of which may be substituted with
zl, 22 and 23, completing a 3~ to 8-membered
saturated or unsaturated ring together with the
atoms to which they are attached;

r11l, ri2, R13 and R14 are each independently

20 (a) hydrogen;

(o) alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cycloalkenylalkyl, arvl,
aryloxy, aralkyl or'aralkoxy, any of

25 which may be substituted with zl, z2
and Z3,
(c) heterocycle, substituted'heterocycle or
heterocyclooxy:;
(d) halo;
30 (e) hydroxyl;
(£) cyano;
(g) nitro;
(h)  -C(O)H or -C(O)R3;
(i) -CO2H or -CO2R3;
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(gy -X(OHor [err] (h) [err] or [err]; (i) [err] (j) [err] or (k)
R3 and R4 together may al so be al kyl ene or al kenyl ene, either of which may
 be substituted with [err] and [err] conpleting a 4- to 8-nenbered
saturated, unsaturated or aromatic ring together with the gaglgge atons to
which they are attached; [err] is al kyl, -al&enyl, al kynyl, cycl oal kyl,

cycl oal kyl al kyl . cycl oal kenyl, cycl oal kenyl al kyl ,

(3)  -SH, -S(0)nR5, -S(0)p-OH, -S(0)p-ORS,
-0-5(0)m-OR>, -0-S(0)yMOH or
-0-5(0)n—OR3;
(k) -z4-NR6R7; or
5 (1)  -24-N(R10)-z5-NR8RY;
zl, 22 and z3 are each independently
(a) hydrogen;

(b) halo;
(c) hydroxy;
10 (d) alkyl;
(e) alkenyl;
(£) aryl;

(g) aralkyl;
(h) alkoxy;
15 (i)  aryloxy;
' (3) aralkoxy;
(k) heterocycle, substituted heterocycle or

heterocyclooxy;
(1)  -SH, -S(0)nz6, -S(0)-OH, -S(0)p-0z6,
20 -0-S(0)n-26, -0-S(0)yOH or
-0-8(0)m-026;
{m) OX0;
(n) nitro;
(o) cyano;
25 (p) -C(0)H or -C(0)Z6;
() -CO2H or -C032zZ6;
(r) -z4-N2728;
(s) -z4-N(211)-25-§;
(t) -z4-N(z11)-25-26; or
30 (u)  -z4-w(z11)-2z5-N2728;

z4 and 25 are each independently
(a) a single bond;
(b)  -22-s(0)p-210-;
(¢) -z92-c(0)-210-;
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aryl oryaral kyl, any of which may be substituted with [err]2 and [err];
[err] and [err] are each independently (a) hydr ogen; or (Db) al kyl ,
cycl oal kyl, cycl oal kyl al kyl, cycl oal kenyl al kyl, aryl or aral kyl, any of
whi ch may be substituted with Z1, Z2 and Z3; or [err] and [35642¢ogether
may be al kyl ene or al kenyl ene, either of whPch may be substituted with
[err] and [err], conpleting a 3- to 8-nenbered saturated or unsaturated
ring together with the

(d)  -z9-c(s)-z10-;

(e) -29-0-210-;

(£) -29-5-z10_;

(g) -29-0-c (0)-210-; or
5 (h) -z9-c(0)-0-210—;

z6 is alkyl, alkyl substituted with one, two
or three halogens, alkenyl, alkqul, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,
aryl, aryl substituted with one, two or three

10 halogens, aryl substituted with trihaloalkyl, or
aralkyl;

27 and z8 are each independently hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, aryl or aralkyl, or Z’ and Z8

15 together are alkylene or alkenylene, completing a
3- to 8-membered saturated or unsaturated ring
together with the nitrogen atom to which they are
attached;

z9 and z10 are each independently a single

20 bond, alkylene, alkenylene or alkynylene;

zll is

(a) hydrogen; or

(b) alkyl, alkyl substituted with one, two

or three halogens, cycloalkyl,

25 cycloalkylalkyl, cycloalkenylalkyl,

aryl or aralkyl;
or any two of z7, 28 and 21l together are alkylene
or alkenylene, completing a 3- to 8-membered
saturated or unsaturated ring together with the

30 atoms to which they are attached;

J is 0, S, N or Nrl5;

K and L. are N or C, provided that at least
one of Kor L is C; |
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“nitfroggn atomto which they are attached; or any two of [err] and [err]
toget her are al kyl ene or al kenyl ene, either of which nmay be substituted
with [err] and [err], conpleting a 3- to 8-nenbered saturated or
unsaturated ring together with the atons to which they are Hi&élched; [err]
and [err] are each independently (a) hydr@gen; (b) al kyl, al kenyl,
al kynyl , al koxy, cycloal kyl, cycl oal kyl al kyl, cycl oal kenyl
cycl oal kenyl al kyl , aryl, aryloxy, aral kyl or aral koxy, any of which may be
substituted with [err] ang [err]

15 is hydrogen, alkyl, hydroxyethoxy methyl

or methoxyethoxy methyl; .
each m is independently 1 or 2;
each n is independently 0, 1 or 2; and
5 P is 0 or an integer from 1 to 2.

For compound I, it is preferred that:

Rl and R2 are each independently hydrogen,
alkyl, alkoxy, aryl, hydroxyalkyl, -CO2R> or
-z4_NRO6R7 ;

10 R3 and R4 are each independently alkyl, and

R1l and R12 are each independently hydrogen,
hydroxy, amino, heterocyclo, alkenyl, carboxamide
or substituted lower alkyl.

Most preferred compounds are those wherein:

15 Rl and R? are each independently lower alkyl
or hydrogen;

R3 and R4 are each independently lower alkyl,
especially methyl; and

R1l and R12 are each independently hydrogen,

20 hydroxy, heterocyclo, alkenyl, carboxamide or
substituted lower alkyl.

Listed below are definitions of terms used in
25 this specification. These definitions apply to the
terms as used throughout this specification,
individually or as part of another group, unless
otherwise limited in specific instances.
The term "alkyl®" or "alk-" refers to straight
30 or branched chain hydrocarbon groups having 1 to 10
carbon atoms, preferably 1 to 7 carbon atoms. The
expression "lower alkyl" refers to alkyl groups of
1 to 4 carbon atoms.
The term.“alkoxy" refers to alkyl-0O-.
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(cy
(e)

[err]

et er ocycl e,

hydr oxyl ;

or

[err]

10

15

substituted heterocycle or heterocycl ooxy; (d)

(f) cyano; (9 nitro; (h) -C(O)H or [err]; (1)

(1) -SH, [err], [err] [err] or [err]
_ o

HA662C

The term *aryl®" or "ar-" refers to phenyl,
naphthyl and biphenyl.
The term ®alkenyl" refers to straight or

branched chain hydrocarbon groups of 2 to 10 carbon

atoms having at least one double bond. Groups of
two to four carbon atoms are preferred.

The term *alkynyl* refers to straight or
branched chain groups of 2 to 10 carbon atoms
having at least one triple bond. Groups gf two to
four carbon atoms are preferred.

hal o;

The term *"alkylene® refers to a straight chain

bridge of 1 to 5 carbon atoms connected by single
bonds (e.g., -(CH2)x- wherein x is 1 to 5), which
may be substituted with 1 to 3 lower alkyl groups.

The term “"alkenylene® refers to a straight
chain bridge of 2 to 5 carbon atoms having one or
two double bonds that is connected by single bonds
and may be substituted with 1 to 3 lower alkyl
groups. Exemplary alkenylene groups are
~-CH=CH-CH=CH-, -CH2-CH=CH-, -CH2-CH=CH-CH32-,
-C(CH3) 2CH=CH- and -CH(C2Hs5)-CH=CH-.

The term "alkynylene" refers to a straight
chain bridge of 2 to 5 carbon atoms that has a
triple bond therein, is connected by single bonds,
and may be substituted with 1 to 3 lower alkyl
groups. Exemplary alkynylene groups are -C=C-,
-CH2-C==C-, -CH(CH3)-C=C- and -C=C-CH(C2H5)CH2-.

The term "alkanovl" refers to groups of the
formula -C(O)alkyl.

The terms *cycloalkyl® and "cycloalkenyl"

refer to cyclic hydrocarbon groups of 3 to 8 carbon

atoms.
The term *hydroxyalkyl®" refers to an alkyl
group includihg one or more hydroxy radicals such
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(K) Jerr] or (1) [err]; [err] and [err] are each independently (a)
hydr ogen; (b) hal o; (C) hydr oxy; (d) al kyl; (e) al kenyl; (f)
aryl; (9) aral kyl; (h) al koxy; (i) aryl oxy; (j) ar al koxy; (k)
het erocycl e, substituted heterocycle or HA662C

as -CHJ2CH20H, -CH2CH20HCH20H, -CH(CH20H)2 and the
like. '

The terms "halogen" and "halo" refer to
fluorine, chlorine, bromine and iodine.

5 The terms “"heterocycle®, *heterocyclic®" and
"heterocyclo" refer to an optionally substituted,
fully saturated or unsaturated, aromatic or
nonaromatic cyclic group, for example, which is a 4
to 7 membered monocyclic, 7 to 11 membered

10 bicyclic, or 10 to 15 membered tricyclic ring
system, which has at least one heteroatom in at
least one carbon atom-containing ring. Each ring
of the heterocyclic group containing a heterocatom
may have 1, 2 or 3 heterocatoms selected from

15 nitrogen atoms, oxygen atoms or sulfur atoms, where
the nitrogen and sulfur hetercatoms may optionally
be oxidized and the nitrogen heterocatoms may
optionally be quaternized. The heterocyclic group
may be attached at any heteroatom or carbon atom.

20 Exemplary monocyclic heterocyclic groups
include pyrrolidinyl, pyrrolyl, pyrazolyl,
oxetanyl, pyrazolinyl imidazolyl, imidazolinyl,
imidazolidinyl, oxazolyl, oxazolidinyl, _
isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl,

25 thiazolidinyl, isothiazolyl, isothiazolidinyl,
furyl, tetrahydrofuryl, thienyl, oxadiazolyl,
piperidinyl, piperazinyl, 2-oxopiperazinyl,
2-oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl,
azepinyl, 4-piperidonyl, pyridyl, pyrazinyl,

30 pyrimidinyl, pyridazinyl, tetrahydropyranyl,
morpholinyl, thiamorpholinyl, thiamorpholinyl
sulfoxide, thiamorpholinyl sulfone, 1,3-dioxolane
and tetrahydro-1,l-dioxothienyl, and the like.

[ ———
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hetcer ocycl ooxy;
(0)  cyano; (p)

[err] (1) [err]

10

15

20

30

(1) -SH; [err] [err] or [err]; (m oxo0; (n) nitro;

-C(OHor [err] (q) [err] or [err] (r) [err] (s)
or (u) [err] [err] and [err] are each independently

HA662C
-9 -

Exemplary bicyclic heterocyclic groups include
indolyl, benzothiazolyl, benzoxazolyl,
benzothienyl, quinuclidinyl, quinolinyl,
tetra-hydroisoquinolinyl, isoquinolinyl,
benzimidazolyl, benzopyranyl, indolizinyl,
benzofuryl, chromonyl, coumarinyl, benzopyranyl
cinnolinyl, quinoxalinyl, indazolyl,
pyrrolopyridyl, furopyridinyl (such as
furo[2,3-clpyridinyl, furo[3,2-blpyridinyl] or
furol2,3-blpyridinyl), dihydroisoindoiyl,
dihydroquinazolinyl (such as 3,4-dihydro-4-
oxo-quinazolinyl) and the like.

Exemplary tricyclic heterocyclic groups
include carbazolyl, benzidolyl, phenanthrolinyl,
acridinyl, phenanthridinyl, xanthenyl and the like.

The expression "substituted heterocycle®"
refers to a heterocycle substituted with 1, 2 or 3
of the following:

(a) alkyl, especially lower alkyl;

(b) hydroxy (or protected hydroxy);

(c) halo;

(d) oxo (i.e. = 0);

(e) amino, alkylamino or dialkylamino;

(f) alkoxy:; _

'(g) carbocyclo, such as cycloalkyl:

(h) carboxy;

(i) heterocyclooxy; _

() alkoxycarbonyl, such as unsubstituted

lower alkoxycarbonyl;

(k) carbamyl, alkylcarbamyl or

dialkylcarbamyl;

(1) mercapto;

(m) nitro;

(n) cyano;
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(&) a single bond; (b) [err]; (c) [err] (d) [err] (e) [err]

() [err] (Q) [err] or (h) [err]; [err] is alkyl, alkyl substituted
with one, two or three hal ogens, al kenyl, al kynyl, cycl oal kyl,
cycl oal kyl al kyl, cycl oal kenyl, cycl oal kenyl al kyl , HA662C

- 10 -

(o)' carboalkoxy;
(p) sulfonamido, sulfonamidoalkyl or

sulfonamidodialkyl;
(@) Rs_ﬁ"f"" ;
5 o R
R3=—80;—N— ;
(r) I
Ré
(s) aryl;
(t) alkylcarbonyloxy:
10 (u) arylcarbonyloxy;
(v) arythio;
(w) aryloxy:
{x) alkylthio:;
(y) formyl;
15 (z) arylalkyl; or

(a') aryl substituted with alkyl, cycloalkyl,
alkoxy, hydroxy, amino, alkylamino,
dialkylamino, halo or trihaloalkyl.

The term "heterocyclooxy" denotes a

20 heterocyclic group bonded through an oxygen bridge.
Throughout the specification, groups and
substituents thereof are chosen to provide stable
moieties and compounds. '

The compounds of formula I form salts which

25 are also within the scope of this invention.
Pharmaceutically acceptable (i.e., non-toxic,
phyvsiologically acceptable) salts are preferred,
although other salts are also useful, e.g., in
isolating or purifying the compounds of this

30 invention.

' The compounds of formula I may form salts with
alkali metals such as sodium, potassium and
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aryl, afyl substituted with one, two or three hal ogens, aryl substituted
with trihaloalkyl, or aralkyl; [err] and [err] are each independently
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, cycloalkenylalkyl, aryl or
aralkyl, or [err] and [err] together are alkylene or al kenylmggacconpl eting
~a 3- to 8-nenbered saturated or unsaturatedlli rRg together with the nitrogen
-atomto which they are attached; [err] and [err] are each independently a

. single bond, alkylene, alkenylene or al kynylene; [err] is (a) hydr ogen;

or ‘1 . : ' ;
: lithium, with alkaline earth metals such as calcium

and magnesium, with organic bases such as
dicyclohexylamine, t-butyl amine, benzathine, N-
methyl-D-glucamide and hydrabamine, and with amino

5 acids such as arginine, lysine and the like. Such
salts may be obtained by reacting compound I with
the desired ion in a medium in which the salt
precipitates or in an aqueous medium followed by
lyophilization. )

10 When the Rl to R? or R11 to R14 substituents
comprise a basic moiety, such as amino or
substituted amino, compound I may form salts with a
variety of organic and inorganic acids. Such salts
include those formed with hydrochloric acid,

15 hydrogen bromide, methanesulfonic acid, sulfuric
acid, acetic acid, maleic acid, benzenesulfonate,
toluenesulfonate and various other sulfonates,
nitrates, phosphates, borates, acetates, tartrates,
maleates, citrates, succinates, benzoates,

20 ascorbates, salicylates and the like. Such salts
may be formed by reacting compound I in an
equivalent amount of the acid in a medium in which
the salt precipitates or in an aqueous medium
followed by lyophilization.

25 In addition, when the R! to R4 or Rl to r1l4
substituents comprise a basic moiety such as amino,
zwitterions (*inner salts") may be formed.

Certain of the Rl to R4 and R1! to Rrl4
substituents of compound I may contain asymmetric

30 carbon atoms. Such compounds of formula I may
exist, therefore, in enantiomeric and
diastereomeric forms and in racemic mixtures
thereof. All are within the scope of this
invention. Additionally, compound I may exist as

This Sheet Has Been RTlac

[REHRR




(by alkyl, alkyl substituted with one, two or three hal ogens, cycloal kyl,
cycl oal kyl al kyl, cycl oal kenyl al kyl, aryl or aralkyl; or any two of [err]
and [err] together are al kylene or al kenylene, conpleting a 3- to

8- menbered saturated or unsaturated ring together with the 62t ons to
which they are attached; J is 0, S, Nor fe¥3]- K and L are N or C,
provided that at |east one of Kor L is C

enantiomers even in the absence of asymmetric
carbons. All such enantiomers are within the scope
of this invention.
The compounds of formula I are antagonists of
5 ET-1, ET-2 and/or ET-3 and are useful in treatment
of conditions associated with increased ET levels
(e.g., dialysis, trauma and surgery) and of all
endothelin-dependent disorders. They are thus
useful as antihypertensive agents. By the

10 administration of a composition having one (or a
combination) of the compounds of this invention,
the blood pressure of a hypertensive mammalian
(e.g., human) host is reduced. They are also
useful in pregnancy-induced hypertension and coma

15 (preeclampsia and eclampsia), acute portél
hypertension and hypertension secondary to
treatment with erythropoietin.

The compounds of the present invention are
also useful in the treatment of disorders related

20 to renal, glomerular and mesangial cell function,
including acute and chronic renal failure,
glomerular injury, renal damage secondary to old
age or related to dialysis, nephrosclerosis |
(especially hypertensive nephrosclerosis),

25 nephrotoxicity (including nephrotoxicity related to
imaging and contrast agents and to cyclosporine),
renal ischemia,. primary vesicoureteral reflux,
glomerulosclerosis and the like. The compounds of
this invention may also be useful in the treatment

30 of disorders related to paracrine and endocrine
function. _

The compounds of the present invention are
also useful in the treatment of endotoxemia or
endotoxin shock as well as hemorrhagic shock.
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6 {errf is hydrogen, alkyl, hydroxyethoxy nethyl or nethoxyethoxy nethyl;
each mis independently 1 or 2; each n is independently O, 1 or 2; and p is
O or an integer from1l to 2. For conpound I, it is preferred that: [err]
and [err] are each independently hydrogen, alkyl, alkoxy, Ha§p2c

hydroxyal kyl, [err] or -Z4-NR6R7; R3 and-R&3are each independently al kyl ;
and [err] and [err] are each independently hydrogen, hydroxy, am no,

het er ocycl o, al kenyl, carboxam de or substituted | ower alkyl.

The compounds of the present invention are
also useful in hypoxic and ischemic disease and as
anti-ischemic agents for the treatment of, for
example, cardiac, renal and cerebral ischemia and

5 reperfusion (such as that occurring following
cardiopulmonary bypass surgery), coronary and
cerebral vasospasm, and the like.

~ In addition, the compounds of this invention
may also be useful as anti-arrhythmic agents; anti-

10 anginal agents; anti-fibrillatory agents; anti-
asthmatic agents; anti-atherosclerotic and anti-
arteriosclerotic agents; additives to cardioplegic
solutions for cardiopulmonary bypasses; adjuncts to
thrombolytic therapy; and anti-diarrheal agenﬁs.

15 The compounds of this invention méy be useful in
therapy for myocardial infarction; therapy for
peripheral vascular disease (e.g., Raynaud's
disease and Takayashu's disease); treatment of
cardiac hypertrophy (e.g., hypertrophic

20 cardiomyopathy)}; treatment of primary pulmonary
hypertension (e.g., plexogenic, embolic) in adults
and in the newborn and pulmonary hypertension
secondary to heart failure, radiation and
chemotherapeutic injury, or other trauma; treatment

25 of central nervous system vascular disorders, such
as stroke, migraine and subarachnoid hemorrhage;
treatment of central nervous system behavioral
disorders; treatment of gastrointestinal diseases
such as ulcerative colitis, Crohn's disease,

30 gastric mucosal damage, ulcer and ischemic bowel
disease; treatment of gall bladder or bile duct-
based diseases such as cholangitis; treatment of
pancreatitis; regulation of cell growth; treatment
of benign prostatic hypertrophy; restenosis
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Maxst preferred conmpounds are those wherein: RlL and R2 are each

I ndependently | ower al kyl or hydrogen; R3 and R4 are each independently

| ower al kyl, especially nmethyl; and [err] and [err] are each independently
hydr ogen, hydroxy, heterocyclo, al kenyl, carboxani de or suB&662ated | ower
al kyl . Listed below are definitions of terks used in this specification.
These definitions apply to the terns as used throughout this specification,
i ndividually or as part of another group, unless otherwise limted in

speci fic instances he term"al kyl" or "alk:" refers to strajght
P following ang%op&asty or followfhg any proce&é%es

including transplantation; therapy for congestive
heart failure including inhibition of fibrosis;
inhibition of left ventricular dilatationm,

5 remodeling and dysfunction; and treatment of
hepatotoxicity and sudden death. The compounds of
this invention may be useful in the treatment of
sickle cell disease including the initiation and/or
evolution of the pain crises of this disease;

10 treatment of the deleterious consequences-of ET-
producing tumors such as hypertension resulting
from hemangiopericytoma; treatment of early and
advanced liver disease and injury including
attendant complications (e.g., hepatotoxicity,

15 fibrosis and cirrhosis); treatment of spastic
diseases of the urinary tract and/or bladder;
treatment of hepatorenal syndrome; treatment of
immunological diseases involving vasculitis such as
lupus, systemic sclerosis, mixed cryvoglobulinemia:;

20 and treatment of fibrosis associated with renal
dysfunction and hepatotoxicity. The compounds of
this invention may be useful in therapy for
metabolic and neurological disordexrs; cancer;
insulin-dependent and non insulin-dependent

25 diabetes mellitus; neuropathy; retinopathy:

- maternal respiratory distress syndrome;
dysmenorrhea; epilepsy; hemorrhagic and ischemic
stroke; bone remodeling; psoriasis; and chronic
inflammatory diseases such as rheumatoid arthritis,

30 osteoarthritis, sarcoidosis and eczematous
dermatitis (all types of dermatitis).

The compounds of this invention can also be
formulated in combination with endothelin
converting enzyme (ECE) inhibitors, such as
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or: branched chai n hydrocarbon groups having 1 to 10 carbon atons,

preferably 1 to 7 carbon atons. The expression "lower alkyl" refers to

al kyl groups of 1 to 4 carbon atons. The term "al koxy" refers to al kyl-0O-.
-7- The term™aryl"™ or "ar-" refers to phenyl, naphthyl an#abéRhbenyl. The
term"al kenyl" refers to straight or bramcBéd-chai n hydrocarbon groups of 2
to 10 carbon atons having at | east one double bond. G oups of

phosphoramidon; thromboxane receptor antagonists;
potassium channel openers; thrombin inhibitors
(e.g., hirudin and the like); growth factor
inhibitors such as modulators of PDGF activity;

5 platelet activating factor (PAF) antagonists;
angiotensin II (AII) receptor antagonists; renin
inhibitors; angiotensin converting enzyme (ACE)
inhibitors such as captopril, zofenopril,
fosinopril, ceranapril, alacepril, enalapril,

10 delapril, pentopril, quinapril, ramipril,.
lisinopril and salts of such compounds; neutral
endopeptidase (NEP) inhibitors; dual NEP-ACE
inhibitors; HMG CoA reductase inhibitors such as
pravastatin and mevacor; squalene synthetase

15 inhibitors; bile acid sequestrants such as
questran; calcium channel blockers; potassium
channel activators; beta-adrenergic agents;
antiarrhythmic agents; diuretics, such as
chlorothiazide, hydrochlorothiazide, flumethiazide,

20 hydroflumethiazide, bendroflumethiazide, '
methylchlorothiazide, trichloromethiazide,
polythiazide or benzothiazide as well as ethacrynic
acid, tricrynafen, chlorthalidone, furosemide,
musolimine, bumetanide, triamterene, amiloride and

25 spironolactone and salts of such compounds; and
thrombolytic agents such as tissue plasminogen
activator (tPA), recombinant tPA, streptokinase,
urokinase, prourokinase and anisoylated plasminogen
streptokinase activator complex (APSAC). If

.30 formulated as a fixed dose, such combination
products employ the compounds of this invention
within the dosage range described below and the
other pharmaceutically active agent within its
approved dosage range. The compounds of this
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two to four carbon atons are preferred. The term "al kynyl" refers to
straight or branched chain groups of 2 to.10 carbon atons having at | east
one triple bond. Goups of two to four carbon atons are preferred. The term
"al kyl ene” refers to a straight chain bridge of 1 to 5 car lHN66BONS
connected by single bonds (e.g., [err] wreddinm x is 1 to 5), which may be
substituted with 1 to 3 |lower alkyl groups. The term "al kenyl ene" refers to
a straight chain bridge of 2 to 5 carbon aéons hgvingbone or émo_?ﬁuglf .
bonds that is conngcted by single bonds and nmay. be substituted w th o]

| ower al kyl groupsiPERBRPPRr DX &b5Q | R LAt eg with, or useful in

conjunction with, antifungal and immunosuppressive
agents such as amphotericin B, cyclosporins and the
like to counteract the glomerular contraction and

5 nephrotoxicity secondary to such compounds. The
compounds of this invention may also be used in
conjunction with hemodialysis.

The compounds of the invention can be
administered orally or parenterally to various

10 mammalian species known to be subject to such
maladies, e.g., humans, in an effective amount
within the dosage range of about 0.1 to about 100
mg/kg, preferably about 0.2 to about 50 mg/kg and
more preferably about 0.5 to about 25 mg/kg (or

15 from about 1 to about 2500 mg, preferably from
about 5 to about 2000 mg) in single or 2 to 4
divided daily doses.

The active substance can be utilized in a
composition such as tablet, capsule, solution or

20 suspension containing about 5 to about 500 mg per
unit dosage of a compound or mixture of compounds
of formula I or in topical form for wound healing
(0.01 to 5% by weight compound of formula I, 1 to 5
treatments per day). They may be compounded in a

25 conventional manner with é physiologically
acceptable vehicle or carrier, excipient, binder,
preservative, stabilizer, flavor, etc., or with a
topical carrier such as Plastibase (mineral oil
gelled with polyethylene) as called for by accepted

30 pharmaceutical -practice.

The compounds of the invention may also be
administered topically to treat peripheral vascular
diseases and as such may be formulated as a cream
or ointment.
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-GH=CH.CH=CH-, [err], [err], [err] and [err]. The term "al kynyl ene" refers
to a straight chain brldge of 2 to 5 carbon atons that has a triple bond
therein, is connected by single bonds, and nay be substituted with 1 to 3
| ower aIkyI groups. Exenpl ary alkynylene groups are -] errBB662ferr]and
[err] The term "al kanoyl" refers to groupsldf-the formula -C(Oal kyl. The
ternms "cycloal kyl" and "cycl oal kenyl" refer to cyclic hydrocarbon groups of
3 to 8 carbon atons. The term "hydroxyal kyl" refers to an al kyl

The compounds of formula I can also be
formulated in compositions such as sterile
solutions or suspensions for parenteral
administration. About 0.1 to 500 milligrams of a

5 compound of formula I is compounded with a
physiologically acceptable vehicle, carrier,
excipient, binder, preservative, stabilizer, etc.,
in a unit dosage form as called for by accepted
pharmaceutical practice. The amount of agtive

10 substance in these compositions or preparations is
such that a suitable dosage in the range indicated
is obtained.

The compounds of the present invention may be
prepared as follows.

-
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group kncluding one or nore hydroxy radicals such

| i ke. The terns "hal ogen" and "hal o"
and iodine. The terns "heterocycle",

-8 as [err]

and the

refer to fluorine, chlorine, brom ne

"het erocyclic" and "heterocycl o"

refer

to an optionally substituted,

fully saturated or unsaturatBxbgé2ar omati c or

nonaromati c cyclic group, for exanple, whil8h-is a 4 to 7 nenbered

nonocyclic, 7 to 11 nmenbered

}( )—.(cnz) HO\B JOH iy
sole«—@/\
+ R4
RY: q Prot R’
halo L\\,,

1 R14
= 1"5’1‘;;‘*01;5‘;‘)’ 2 (where "Prot" is a

protecting group)
R} pd (0), base, solvent

As depicted by the above Scheme I, the title
compounds 4 may be prepared by a PA(0) catalyzed
coupling of an appropriately protected
phenylsulfonamide-2-boronic acid intermediate 2
with a 4-heterocyclic aryl halide 1 in the presence
of a suitable base, such as aqueous potassium
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bi.cyclic, or 10 to 15 menbered tricyclic ring system which has at ‘| east
one heteroatomin at | east one carbon atomcontaining ring. Each ring of
t he heterocyclic group containing a heteroatommay have 1, 2 or 3.

het er oat ons sel ected fromnitrogen atons, oxygen atons or &abblc atons,
where the nitrogen and sul fur heteroatons #y-optionally be oxidized and
the nitrogen heteroatons may optionally be quaternized. The heterocyclic
group may be attached at any heteroatom or carbon atom Exenplary

nmonocyclic heterocyclic groups include pyrrolldlnyl p rrolyl, pyrazolyl,
oxet anyl , pyrazoli%@? ey AR SQlveRtzosuG asi m BAx5EFei A%, oxazol yl |

oxazol i di nyl , toluene and ethanol.
A boronic acid intermediate 2 may be prepared

from a 2-bromophenylsulfonamide 5 (preparation of

5 which is described in EP Publication number
0,569,193 (1993)) by lithiation with a suitable
alkyl lithium (such as n-butyl lithium), subsequent
treatment with a trialkylborate (g,g9., triisopropyl
borate) and finally adding an agqueous aci@ such as

10 aqueous hydrochloric acid (SCHEME II):

SCHEME 11
' Br x“y
13 5
R Q Prot R 5
R3 :

alkyl lithium

2 trialkyl borate

3 HCl
HO,

OH

\_/

B X‘~Y
SOz O 2
R13 Prot R4

& R

R14
15 "Prot" is an appropriate protecting group for the

sulfonamide function, also described in EP
Publication number 0,569,193 (1993).
The title'compounds may also be synthesized by
- an alternate route shown below (SCHEME III):
20
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| soxazal i nyl, isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl,
| sot hiazolyl, isothiazolidinyl, furyl, tetrahydrofuryl, thienyl,

oxadi azol yl ,

pi peridinyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl,

2- oxopyrrol odi nyl, 2-oxoazepinyl, azepinyl, 4-piperidonyl, Hagb62dyl ,

pyrazinyl, pyrimdinyl, pyridazinyl, tetraB@dropyranyl, norpholinyl,
t hi anor phol i nyl, thianmorpholinyl sul foxide, thianorpholinyl sulfone,
1, 3-di oxol ane and tetrahydro-1, 1-di oxothienyl, and the |ike. - 9-
| SCHEME_III
Rl
,K
o o { )—
R _ 1 alkyl lithium Rz/\JO) (CH2)>\
’/’<:>____(CH2) 2 trialkyl borate RLL-(:)--RJ2

AN i ~
<:>—-R}2 A5
. X Z

X
\ Pd (0) + Compound Z_

SOzN -
R13 Prot 4 pase / solvent

R14 ‘5 Rl\ ﬁ

/\

(CH2 ) P
R2

R12

O
X
ESOzN
Prot R*
—QJ

R3

R

‘3
Remove Protecting
Group

Compound 4_

As depicted above, a 4'-Heterocyclic aryl halide §
5 (see also compound 1) can be converted to a boronic
acid intermediate 7 via the sequence shown. This
compound 7, upon Pd(0) catalyzed coupling with a
compound 5 can provide a biaryl analog 3, which

upon deprotection can lead to the title compound 4.
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Exenpl ary bicyclic heterocyclic groups include indolyl, benzothiazolyl,
benzoxazol yl, benzot hi enyl, quinuclidinyl, quinolinyl,

tetra- hydroi sogui nolinyl, isoquinolinyl, benzim dazolyl, benzopyranyl,

i ndol i zi nyl, benzofuryl, chronmonyl, coumarinyl, benzopyranyasgdonolinyl,
qui noxal i nyl, indazolyl, pyrrolopyridyl, f@lopyridinyl (such as
furo[2,3-c]pyridinyl, furo[3,2-b]pyridinyll or furo[2,3-b]pyridinyl),

di hydr oi soi ndol yl , dihydroquinazolinyl (such as 3, 4-di hydro-4-

0x0- qui nazol i nyl) End t he tricyclic heterocycllc groups

i ncl ude carbazol yl ; nbEﬁEFﬁb#y%nSBﬂﬁagﬁ ¥% ¢ ihgffercatoms J and K or

may require protection to prepare- the boronic acid
Z, and/or to facilitate the coupling reaction to
make compound 3. (For example, when J and K or L

5 are N, one of the groups may be protected by a
suitable protecting group such as t-butoxycarbonyl,
etc). Also, in certain instances, the boronic acid
may be replaced with a tin species and/or the halo
group may be replaced by a -bSOzCF3 moiety to

10 perform the Pd-catalyzed coupling reaction. For
general strategies in biaryl synthesis, see:
Bringmann et al., Angew. Chem, Ingt., Ed. Engl. 29
(1990) 977 - 991.

In the above schemes, specific R11 - rl4

15 groups are chosen to be compatible with the
reaction conditions shown. Additionally, specific-
R11 - R4 groups may be converted into alternative
r11 - r14 groups, either before or after coupling
of Compound 1 with Compound 2, or Compound 5 with

20 compound 7, using methods known in the art.

SYNTHESES OF COMPOUNDS 1 AND 6
Compounds 1 and 6 can be prepared by the
following Schemes. 2-Aryloxazoles are prepared as
depicted by SCHEME IV, Methods A-H; 4-Aryloxazoles

25 are prepared as depicted by SCHEME V, Methods A -
B; 5-Aryloxazoles are prepared as depicted by
SCHEME VI, Methods A-B; Thiazoles are prepared as
depicted by SGHEME VII, Methods A-B; Imidazoles are
prepared as depicted by SCHEME VIII;

30 2-Phenylalkyloxazoles are prepared as depicted by
SCHEME IX, Methods A-B; Pyrazoles are prepared as
depicted by SCHEME X; 3-Arylisoxazoles are prepared
as depicted by SCHEME XI; 5-Arylisoxazoles are
prepared as depicted by SCHEME XII; and
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acridinyl, phenanthridinyl, xanthenyl and the |ike. The expression
"substituted heterocycle" refers to a heterocycle substituted with 1, 2 or
3 of the following: (a) al kyl, especially | ower alkyl; (b) hydroxy (or
protected hydroxy); (c) halo; (d) oxo (i.e. = 0); (e) am rEn66dkyl am no or
di al kyl am no; (f) al koxy; (g) carbocycl o5 2uch as cyel oal kyl; (h) carboxy;
(i) heterocyclooxy; (j) al koxycarbonyl, such as unsubstituted

N-Arylimidazoles are prepared as depicted by SCHEME
XIII. In these schemes, R1l and R12 are also
chosen to be compatible with the reaction
conditions shown.

5 _ .
A. 2:-Arvioxazoles
SCHEME IV_. Method A
cocl N
|/|\| ﬁ T
__.(:)__ 2
l\l/l R! —-C-—CH-NHz
Rl R? '7 (
0 {
o cyclization 0 O N
——
(Qag.n.l: H2SO4)
Br KH
3
10 0

An acyl amino compound 8 is prepared as
depicted above and may be cyclized to an oxazole 10
using a variety of dehydrating agents. For a
15 review of this and other methods of oxazole
synthesis, see: Lakhan et al., Adv, Het. Chem,, 17
(1974), 99.
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| over akkoxycarbonyl ;

(m nitro

nmer capt o;
sul f onam doal kyl

10

(k)'carbanyl, al kyl carbanyl or dial kyl carbanyl; (1)
(n) cyano; -10- (o) carboal koxy; (p) sulfonam do,
or sul fonam dodi al kyl; (q) [err]
' HA662cC
- 23 -
CONH,
0
rRi1—()——r2? RI=C-CHX 12
L\T/) X=2¢Cl, Br, I
. Br
il 1 héat
R2
oO

As shown, heating together a mixture of a

benzamide 11 and an a-halo carbonyl compound 12
provides the corresponding oxazole 13. This method
has been used extensively to provide

2,4-disubstituted oxazoles. For a review, see:

Lakhan et al., Adv. Het. Chem., 17, (1979) 99 -
211.
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[err] (r) [err] (s) aryl; (t) alkylcarbonyloxy; (u)

aryl carbonyl oxy; (v) arythio; (w aryloxy; (x) alkylthio; (y) fornyl; (2z)
arylal kyl; or (a') aryl substituted with alkyl, cycloal kyl, al koxy,

hydr oxy, am no, al kylam no, dial kyl am no, hal o or trihal oaldagé2cThe term

"het erocycl ooxy" denotes a - 24 -
RICOCH-R?
R1c0fH -R? f
X = Br,I,Cl esterification
NH,OAc/AcOH

P

w
o
I

s
-
-

{O}—(} "@s

Br

=
e ]

o
.-
)

ol

(=

)
-
N

s
=
[

o
]

An ester 15 can be prepared either by allowing
S an oa-haloketone to react with a benzoic acid 14 in

the presence of a base such as triethylamine, or by
esterification with an appropriate o-hydroxyketone.
Compound 15, upon treatment with ammonium acetate
in acetic acid, provides an oxazole 16.

10
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het-er ocycl i ¢ group bonded t hrough an oxygen bridge. Throughout the
specification, groups and substituents thereof are chosen to provide stable
noi eti es and conpounds. The compounds of fornmula | formsalts which are
also within the scope of this invention. Pharmaceutical |y d#xef2able (i.e.
non-toxi c, physiologically acceptable) satt?35 are preferred, although other
salts are also useful, e.g., inisolating or purifying the conpounds of
this invention. The conpounds of formula | nay formsalts with alkal

metal s such as sodi um potassium and

SCHEME TV . Method D

A r—
g
®
[
ct

N o

5

11_,0__
'

5 , Certain acetylenic carbinols such as compound
17 can react directly with an arylnitrile 18 to
provide a 5-methyl oxazole, 19. (See, for example,
Y. Yura, Japanese Patent 29849 (1964).)

ks

12

o
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lithium wth alkaline earth netals such as cal cium and magnesi um wth
organi ¢ bases such as dicycl ohexyl am ne, t-butyl am ne, benzathine, N

met hyl - D- gl ucam de and hydrabam ne, and with am no acids such as arginine,
|l ysine and the like. Such salts may be obtai ned by reacti ngaggzgound | with
the desired ion in a nmediumin which the-s24t-precipitates or in an agueous
medi um fol | owed by |yophilization. When the [err] to [err] or [err] to
[err] substituents conprise a basic noiety, such as am no or substituted
am no, conmpound | may formsalts with a :

SCHEME IV . Method E

5 An acetylenic amide 22, upon heating, cyclizes
to an oxazole derivative 23.
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vari ety :of organic and inorganic acids. Such salts include those forned

wi th hydrochloric acid, hydrogen brom de, nethanesul fonic acid, sulfuric
acid, acetic acid, naleic acid, benzenesul fonate, toluenesul fonate and

vari ous other sulfonates, nitrates, phosphates, borates, acBhE85RE,
tartrates, nmleates, citrates, succinatesr Bénzoates, ascorbates,
salicylates and the |ike. Such salts may be forned by reacting conpound I
in an equival ent anount of the acid in a nmediumin which the salt
precipitates or in an aqueous nediumfollowed by Iyophilization. In
addition, when the [err] to [err] SCHEME IVio Methqd Jibstituents conprise a
basi ¢ noi ety such as am no,

CONH,

5 A 4,5-unsubstituted oxazole 26 may be prepared
by condensing a 4-bromobenzamide 11 with a vinylene
carbonate 25 at high temperature'in the presence of
an agent such as polyphosphoric acid. (See, for

example, Ferrini, et al., Angew, Chem. Internat.
10 Ed,, vol. 2, 1963, 99.)

Sheet Has Been RTIlaced

R




zwittericons ("inner salts") nmay be formed. Certain of the [err] to [err]
and [err] to [err] substituents of conmpound | may contain asymetric carbon
atoms. Such compounds of formula | may exist, therefore, in enantioneric
and di astereoneric forms and in racemc mxtures thereof. Aaesace within
the scope of this invention. Additionally, 28orpound | may exist as 12
enantioners even in the absence of asymetric carbons. Al such enantioners
are within the scope

cl” CH, -
O}

'~ NaOEt N
—_—
EtOH
Rll \C\/l R12
Br

O

R11_®_TR12

Br
27 26
5 Cyclization of the N-(2,2-dichloroethyl)amide

derivative 27, prepared by methods known in the

art, in the presence of a suitable base such as

sodium ethoxide, may also provide the oxazole

derivative 26. (See, for example, U.S. Patent No.
10 3,953,465.)
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of 'this+invention. The conpounds of fornula | are antagonists of ET-1, ET-2
and/or ET-3 and are useful in treatnent of conditions associated with

i ncreased ET levels (e.g., dialysis, trauma and surgery) and of all

endot hel i n-dependent di sorders. They are thus useful as antHABgZT tensive
agents. By the adninistration of a conpositd%mr having one (or a

conbi nation) of the conpounds of this invention, the blood pressure of a
hypertensi ve manmal i an (e.g., human) host is reduced. They are al so useful
i n pregnancy-induced hypertension and coma (preeclanpsia and ecl anpsi a),
acute portal hypertension and hypertensi on secondary to

cocl

O

o

K('U -
Br
21

>_<

R12

&

Br
10
5
Heating together a mixture of aroylchloride 21
with an oxime 29 where Rl and R2 are alkyl,
prepared by methods known in the art, may provide
the oxazole derivative 10. (See, for example,
10 Bhatt, M.V. and Reddy, A.S., Tet, Lett., 21, 2359
(1980).)
SCHEME IV . Method I -
cocl
11 77\ 12 ¥ ’N-R eat
R \ J R \N —
\l/‘ , R g N
Br
21
. Br
15 | 26

Heating together a mixture of aroylchloride 21
with a triazole 25' where R is trimethylsilyl,
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treatment with erythropoietin. The conpounds of the present invention are
al so useful in the treatnment of disorders related to renal, glonerular and
mesangi al cell function, including acute and chronic renal failure,

gl onerul ar injury, renal danage secondary to old age or relg§&zcto

di al ysi s, nephrosclerosis (especially hype3gensive nephrosclerosis),
nephrotoxicity (including nephrotoxicity related to imagi ng and contrast
agents and to cycl osporine), renal ischem a, primary vesicoureteral reflux,
gl onerul osclerosis and the |ike. The conpounds of this invention may al so
be useful in the threpansd byt méithodgeknown| dnethe campir ain i meswithleledocr i ne

solvent such as toluene may provide the oxazole
derivative 26. (See, for example, Williams, E.L.,
Tet. Lett., 33, 1033 - 1036 (1992).)

5 It is also possible to prepare the oxazole
derivative 26 by treatment of aroylchloride 21 with
triazole (where R is hydrogen) in the presence of
suitable base such as potassium carbonate followed
by heating the mixture to an optimal temperature.

10
B. 4-Arvloxazoles

15 ~ Treatment of an O-Bromoacetophenone derivative
30 with an amide at high temperatures (typically
130 - 150°C) provides a 4-aryl oxazole 31.
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function. The conmpounds of the present invention are also useful in the
treatnent of endot oxem a or endotoxin shock as well as henorrhagi ¢ shock.

- 13 - The conpounds of the present invention are also useful in hypoxic
and ischem ¢ disease and as anti-ischem c agents for the tregéemat of, for
exanpl e, cardiac, renal and cerebral ischemdh -and reperfusion (such as that
occurring foll ow ng cardi opul m)nary bypass surgery), coronary and

SCHEME V . Method B
/-—O
JO
CH,N=C R?
+ 12
R-COX Base R
11_O_R12 2 /O/
Rll
{where X
Br 32 is halo or _ Br 33
N\ )
— N O N
-/
5 Certain o~-metallated isonitriles 32, prepared

by methods known in the art, react with acyl
halides, imidazoles or other activated acyl groups,
to provide 2-unsubstituted oxazoles 33 where R2 is
alkyl or arvl.

10
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cerebral vasospasm and the like. In addition, the conpounds of this
invention may al so be useful as anti-arrhythmc agents; anti- angi nal
agents; anti-fibrillatory agents; anti- asthmatic agents;
anti-atherosclerotic and anti- arteriosclerotic agents; adgiagepes to
cardi opl egi ¢ solutions for cardi opul nonary 3RRypasses; adjuncts to

t hronbol ytic therapy; and anti-diarrheal agents. The conpounds of this

i nvention may be useful in therapy for myocardial infarction; therapy for
peri pheral vascul ar di sease (e.g., Raynaud's di sease and Takayashu's

di sease); treatnmenf-of 2cAKdle¥azgiRe trophy (e.g., hypertrophic

cardi onyopat hy); treatnent of prinmary pul nonary

SCHEME VI . Method 2

Rl

A

0, ,CHNH,
-, Ricocl -
Rll_O_Rn s 35

O

Br
Br
34
H,S0O4
Rl
-
0O
RL ‘Q/ R12

5 Br

Acylation of an a-aminoacetophenone 34, with
an acyl chloride, provides compound 35. Compound
35, upon cyclization using a suitable dehydrating
10 agent such as sulfuric acid, provides an oxazole
36. (This method is similar to the one described
in SCHEME IV, Method A).
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hypertension (e.g., plexogenic, enbolic) in adults and in the newborn and
pul monary hypertension secondary to heart failure, radiation and

chenot herapeutic injury, or other trauma; treatnent of central nervous
system vascul ar di sorders, such as stroke, mgraine and sulhgieggdmoi d
henorr hage; treatnment of central nervous s\33 em behavi oral disorders;
treatnment of gastrointestinal diseases such as ulcerative colitis, Crohns
di sease, gastric nmucosal danmamge, ulcer and ischem c bowel disease;
treatnment of gall bladder or bile duct- based di seases such as chol angitis;
treatnment of pancreatitis;_regul ata Holol MethadhB treat nent of benign
prostatic hypertrophy; re osi s

11 WL % i ] .o
rRit——O-R + TsCHN=c  K2CO3 _

38 Methanol N

Br = | 0/6
i ird
(Ts = Tosyl) ;:I:i
w05~
Y

A 4-Halobenzaldehyde 37 is treated with
5 tosylmethylisocyanide 38 in the presence of a base,
such as potassium carbonate, in a suitable solvent,

such as methanol, to provide a 5-aryloxazole
derivative 39. (See, for example, A.M. Van Leusen,

et al., Tet. Lett,., 2369 (1972).)
10
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- <14 « follow ng angioplasty or follow ng any procedures including

transpl antati on;

of fibrosis;
dysfuncti on;
conpounds of

inhibition of left ventricular dilatation, renodeling and
and treatnent of hepatotoxicity and sudden deatass2the
this invention may be useful- 34 t+he treatnent of sickle cel

di sease including the initiation and/or evolution of the pain crises of

thi s di sease;

treatment of the del eterious consequences of ET-

D. Thiazoles
SCHEME VII . Method A
HO\ /OH
B
Lo e
11__O_R12 + P& (0) SO N
L\\r/J ' N base/solvent
Br
Br ‘ }_Rlz
41 2 | '\l/' w0

A 4-Bromophenyl boronic acid 41 can be coupled
with an appropriately substituted 2-bromothiazole
42 in the presence of a PA(0) catalyst and a
suitable base (e.g., aqueous potassium carbonate)
10 and solvent to provide a thiazole 40.
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produci ng tunors such as hypertension resulting from henangi opericytoms;
treatnent of early and advanced |iver disease and injury including
attendant conplications (e.g., hepatotoxicity, fibrosis and cirrhosis);
treatment of spastic diseases of the urinary tract and/ or bHA662E;
treatment of hepatorenal syndrone; treatnmemd5of i mmunol ogi cal diseases

i nvol ving vasculitis such as |upus, system c sclerosis, mxed

~cryogl obulinem a; and treatnent of fibrosis associated with renal
dysfunction and hepatotoxicity. The conpounds of this invention may be
useful in therapy for netabolic anrd-Sddi-dldgi-c¥eLEBRGoBders; cancer;

i nsul i n-dependent and non insulin- dependent

0

IAI Il
—\O/l——Rlz ¥ HS-CH,-C-R,
Br
18

Condensation of p-bromobenzonitrile ;3 with an
5 o-thioketone directly provides a thiazole
derivative 44.
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di abetes nellitus; neuropathy; retinopathy; maternal respiratory distress
syndrone; dysnenorrhea; epilepsy; henorrhagi c and i schem c stroke; bone
renodel i ng; psoriasis; and chronic inflammatory di seases such as rheumatoid
arthritis, osteoarthritis, sarcoidosis and eczenmatous dernafadédx (all types
of dermatitis). The conmpounds of this inver®# en can also be fornulated in

conbi nation with endothelin converting enzyne (ECE) inhibitors, such as
- 15- _ _

E. Imidazoles

Rr11 __( )__ R12 heat
L\j//) + CHOCHO + NH; »
= /O

37 -
o | 5
R11—< ).__

Rll e LI R12
Br
5 Condensation of a benzaldehyde derivative 37

with glyoxal and ammonia provides a 2-aryl
imidazole derivative 45. (See, e.g., U.S. Patent
No. 3,682,949.) This compound can be further
substituted by reacting it with an alkyl halide in

10 the presence of a suitable base to provide, e.g.,
an N-alkylderivative 486.

For a review on imidazole synthesis, see:

Adv. Het, Chem., 27, (1980), 241 - 323.
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phosphoram don; thronboxane receptor antagonists; potassi um channel
openers; thronmbin inhibitors (e.g., hirudin and the like); growh factor

i nhi bitors such as nodul ators of PDGF activity; platelet activating factor
(PAF) antagonists; angiotensin Il (All) receptor antagoni H&a§623wnin

i nhi bitors; angiotensin converting enzynme 37ACE) i nhi bitors such as

captopril, zofenopril, fosinopril, ceranapril, alacepril, enalapril

del april, pentopril, quinapril, rampril, lisinopril and salts of such
conpounds; neutral_ endopeptidase.  (NEP) inhibitors; dual NEP-ACE inhibitors;
HMG CoA reductaseﬁ-nhi8£ﬁgﬁﬂ¥§§ék¥&gzézal§§tatin and nevacor; squal ene
synt het ase SCHEME IX . Method A

Br 0
Br

2-Phenylalkyloxazoles 48, where p is 1 or 2,

unsubstituted at the 4 and 5 positions, may be

prepared by heating together a phenylalkylamide 47

with vinylene carbonate 25 in the presence of an
10 agent such as polyphosphoric acid.
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i nhi bi t.ors; bile acid sequestrants such as questran; cal ci um channel

bl ockers; potassi um channel activators; beta-adrenergic agents;
antiarrhythm c agents; diuretics, such as chl orothiazi de,

hydr ochl or ot hi azi de, fl unethi azi de, hydrof | unet hi azi de, HA662¢C

bendr of | unet hi azi de, net hyl chl orot hi azi de,3gr4+ chl or onet hi azi de,

pol yt hi azi de or benzot hi azide as well as ethacrynic acid, tricrynafen,

chl orthal i done, furosem de, mnusolimne, bunmetanide, trianterene, amloride
and spironol actone and salts of such conpounds; and thronbol ytic agents

such as tissue plasm nogen acti vagQHEMEPEX . iMgithdd ®ant t PA, streptoki nase,

ur oki nase, prouroki nase and ani soyl at ed pl asm nogen
' CH

NH

(CH2)p—C | (CHy) p ——“\

A S
1O ez + O~ ~cac-rt s LN
\/ Y

o

Br 20
(CH,) _<
? O CH, —R!?
heat

'
\/

Br

51
5 2-Arylalkyl-4-substituted-oxazole 51, where r1

igs alkyl and n is 1 or 2, may be prepared starting
from a nitrile 49 as shown above. ({See, for

example, U.S. Patent No. 4,168,379.)

This Sheet Has Been Reﬂlaced

AT




st.rept Qki nase activator conplex (APSAC) . If fornmulated as a fixed dose,
such conbi nati on products enploy the conpounds of this invention within the
dosage range described bel ow and the ot her pharnaceutically active agent
within its approved dosage range. The conpounds of this Ha6&8c- i nvention
may al so be fornmulated with, or useful im 89nfunction with, antifungal and
I mmunosuppr essi ve agents such as anphotericin B, cyclosporins and the |ike
to counteract the glonerular contraction and

G. Pyrazoles

SCHEME X
N\
NHNH; «HC1 N/
11 12 (C3Hs) 3N
Ril—( )—R A(Jﬁ\\\//cl i R1L___<:)___R;z_
EtOH . L\w//J
Br )
3 : ' Br
23 52
5
The pyrazole derivative 52 may be prepared by
heating together the aryl hydrazine 53 with
epichlorohydrin in the presence of a suitable base
such as triethyl amine.
10
H. 3-Arvlisoxazoles
SCHEME XTI
R
CH=N_ 1 HCl/Oxone N
H\ oH 2 (CoHs)sN
Rll_O__Rlz' ‘
3 —\\ 11 (:) 12
R R
. OAC
Br 4 HCl/EtOH
Br
24 25
15

Treatment of the oxime 34, prepared by methods
know in the art, with HCl/Oxone, and subsequent
treatment with a base such as triethylamine,
provides an arylnitrile oxide. The arylnitrile
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nephrot.oxi city secondary to such conpounds. The conpounds of this invention
may al so be used in conjunction wth henodi al ysis. The conpounds of the

i nvention can be adm nistered orally or parenterally te various nmanmalian
speci es known to be subject to such nal adies, e.g., hunmangHA66Rcan effective
anmount within the dosage range of about -04@ +o0 about 100 ng/ kg, preferably
about 0.2 to about 50 ng/ kg and nore preferably about 0.5 to about 25 ng/kg
(or fromabout 1 to about 2500 ny, preferably fromabout 5 to about 2000

ng) in single or 2 to 4 divided daily doses. The active substance can be
utilized in a oxide typically is not isolated, but is reacted

with vinylacetate, and then the mixture is heated
in an acid (e.g., HCl1l) in a suitable solvent such
as ethanol to provide the 3-aryl isoxazole

5 derivative 55.

I. S-Arylisoxazoles

SCHEME XI1
R} N
I = N
0O 1 Nm0H O \o
B ——

2 1I,/Potassium iodide

rm— R12
|\‘) R11_._O__R12
e N2
56 Br
3L

10
An o,B-unsaturated ketone 56, prepared by

methods known in the art, upon treatment with
hydroxylamine provides the corresponding oxime
derivative. Cyclization of this material in the

15 presence of iodine and potassium iodide provides
the 5-arylisoxazole derivative 57. Rl in this
scheme is alkyl or aryl. (See for example, J. Het
Chem., 30, 467 (1993).)
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conposi ti on such as tablet, capsule, solution or suspension containing
about 5 to about 500 ng per unit dosage of a conpound or m xture of
conpounds of formula I or in topical formfor wound healing (0.01 to St by
wei ght conpound of fornula I, 1 to 5 treatnents per day). THw§62my be
conpounded in a conventional manner with a 4hysiol ogically acceptable
vehicle or carrier, excipient, binder, preservative, stabilizer, flavor,
etc., or with a topical carrier such as Plastibase (mneral oil gelled with

pol yet hyl ene) as called _faqor hy accepted pharmaceutical practice. The
conpounds of the iﬁVentﬁgﬁﬂﬁa%nagéégggsadninistered topically to treat
peri pheral vascul ar

~ SCHEME XIIT

N
Br (O
l)\l Z )
R11_O_ 1%12+ O _C.u_Bi>
N
\/ H K2C03 Rll_o____RIZ
28
Br 59

The N-arylimidazole analog 59 may-bé prepared
by a standard Ullmann coupling, known in the art,
of the 1,4-dibromobenzene 58 with imidazole in the
presence of a copper salt such as CuBr.

10 The invention will now be further described by
the following working examples, which are preferred
embodiments of the invention. These examples are
meant to be illustrative rather than limiting.

[ ————
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di seases and as such may be formul ated as a cream or ointnent. -17 -
The conpounds of fornmula | can also be formulated i n conpositions such as
sterile solutions or suspensions for parenteral adm nistration. About 0.1
to 500 mlligrams of a conpound of fornula | is conpoundediadéde a
physi ol ogi cal | y acceptabl e vehicle, carrtetd -excipient, binder

preservative, stabilizer, etc., in a unit dosage formas called for by
accept ed
Example 1
- - -5-3 -4t -
- hen -2-

A, 2-(4-Brx 4
A mixture of 4-bromobenzenecarboxamide (4 g,
20 mmol), vinylene carbonate (1.72 g, 20 mmol) and
10 10 g polyphosphoric acid was heated at 170°C for 3
hours. After cooling, the mixture was partitioned
between 200 mL water and 200 mL ethyl acetate. The
agueous layer was extracted with 2 x 150 mL ethyl
acetate. The combined organic liquid was washed
15 with 100 mL water and 50 mL brine, dried and _
concentrated. The residue was chromatographed on
silica gel using 10:1 hexane/ethyl acetate to
afford compound A (2.49 g, 56%) as a white solid.

20 B. 2-Borono-N-(3,4-dimethyl-5-isoxa-
‘20lyl)~-N'-{methoxyethoxymethyl)ben-
zenegulfonamide
To a solution of 2-Bromo-N-(3,4-dimethyl-5-

isoxazolyl) -N'-(methoxyethoxymethyl)benzenesulfona-

25 mide (5.67 g, 13.52 mmol, prepared as described in

- EP 0,569,193 (1993)) in 70 mL of tetrahydrofuran at
-78°C, n-butyl lithium (2M solution in cyclohexane,
8.11 mL, 16.23 mmol) was added over 10 minutes.

i



phar maceuti cal practice. The anobunt of active substance in these
conpositions or preparations is such that a suitable dosage in the range
i ndicated is obtained. The conpounds of the present invention may be
prepared as follows. - 18 - SCHEME 43 [err] [err] [e#a§62c

The resulting solution was stirred at -78°C for 15
minutes and triisopropylborate (1.52 g, 8.06 mmol)
was added. The mixture was then warmed to room
temperature and stirred for 2 hours. The mixture

5 ﬁas-cooled to 0°C, 10% aﬁueous hydrochloric acid
(120 mL) was added, and the solution was stirred
for 10 minutes. The mixture was concentrated to
120 mL. and extracted with 4 x 60 mL ethyl acetate.
The combined organic extracts were washed once with

10 100 mL brine, dried (MgSO4) and concentrated to
give compound B (4.25 g, 82%) as a light vellow
gum.

Cc. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-
15 methoxyethoxy)methyl]-4'-(2-oxa-
zolvyl)[1,1*'~biphenvl]-2~gulfonamide
To a solution of compound B (315 mg, 0.82
mmol), compound A (456 mg, 2.05 mmol) in 7.5 ml of
toluene and 6 mL of 95% ethanol under argon,

20 tetrakis(triphenylphosphine)palladium(0) (95 mg,
0.082 mmol) was added, followed by 4.5 mL of 2M
aqueous sodium carbonate. The reaction mixture was
heated at 75°C for 4 hours, cooled and diluted with
50 mL of ethyl acetate. The oxrganic ligquid was

25 separated and washed with 10 mL water and 10 mL
brine, dried and concentrated. The residue was
chromatographéd on silica gel using 2:1
hexane/ethyl acetate to afford compound C (279 mg,
70%) as a colorless gum.

30
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[err] As depicted by the above Schene |, the title conpounds 4 nmay be
prepared by a Pd(O catalyzed coupling of an appropriately protected

phenyl sul f onam de-2-boronic acid internediate 2. with a 4-heterocyclic aryl
halide 1 in the presence of a suitable base, such as aqueomaggatassi um
-19- carbonate, and solvent, such as a m-x#dre of toluene and ethanol. A
boronic acid internediate 2 may be prepared

D. N-(3,4-Dimethyl-~-5-isoxazolyl)-4'-
(2-oxazolyl)[l,1'-biphenyl]-2-
sulfonamide

To a solution of compound C (276 mg, 0.57
5 mmol) in 10 mL of 95% ethanol, 10 mL of 6N aqueous
hydrochloric acid was added and refluxed for 1 hour
and 10 minutes. The reaction mixture was
concentrated and the pH of the solution was
adjusted to S_ﬁsing sodium bicarbonate solution.
10 It was then acidified to pH 5 with glacial acetic
acid. The mixture was extracted with 3 x 40 mL
ethyl acetate. The organic liquid was washed with
10 mL, water and 10 mL brine, dried and
concentrated. The residue was chromatographed on
15 silica gel using 100:1 dichloromethane/methanol to
afford the title compound (117 mg, 52%) as a white
solid. _
M.p. 90-98°C (amorphous) .
Analysis calculated for C20H17N304S:
20 cCalculated: C, 60.75; H, 4.33; N, 10.63; s, 8.11;
Found: C, 60.80; H, 4.15; N, 10.38; s, 8.12.

—
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froma 2-bronophenyl sul fonam de 5 (preparation of which is described in EP
Publ i cati on nunber 0,569,193 (1993)) by lithiation-wth a suitable alkyl '
lithium (such as n-butyl lithiun), subsequent treatnent with a
trial kyl borate (e.g., triisopropyl borate) and finally adduagea2e aqueous
acid such as aqueous hydrochloric acid (SC46M= I1): SCHEME Il [err] "Prot™
IS an appropriate protecting group for the sul fonam de function, also
described in EP Publication nunber 0,569,193 (1993). The title conpounds
may al so be synthesized by an alternate route sgown bel ow (SCHEME [11):
Example 2

- -Dj -5-3 1)-4'-

1'-biph -2-gulf i

I/
. |
n
§-N
o " Hy

5
A. -(4- i

To a solution of 4-Bromophenylboronic acid

(3.01 g, 15 mmol), 2-bromothiazole (9.84 g, 60

10 mmol) in 120 mL of toluene and 96 mL of 95% ethanol
under argon, tetrakis (triphenylphosphine)-
palladium(0) (1.04 g, 0.9 mmol) was added, followed
by 72 mL of 2M aqueous sodium carbonate. The
reaction mixture was heated at 75°C for 1 hour and

15 15 minutes, cooled and diluted with 300 mL of ethyl
acetate. The organic liquid was separated and
washed with 100 mL water and 100 mL brine, dried
and concentrated. The residue was chromatographed
on silica gel using 30:1 Hexane/ethyl acetate to

20 afford compound A (2.0 g, 56 %) as a white solid.

B. N-(3,4-Dime£hy1-5-isoxazoly1)-N-[(2-
methoxyethoxy)methyl]-A'-(2-thia
zol 1,1'-bi nyll-2-~-gulfon
25 To a solution of compound B from Example 1
(320 mg, 0.83 mmol) and compound A (400 mg, 1.67
mmol) in 7.5 mL of toluene and 6 mL of 95% ethanol
under argon, tetrakis (triphenyl-
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- 20 - [err] [err] Conpound 4 As depicted above, a 4'-Heterocyclic aryl
halide 6 (see al so conpound 1) can be converted to a boronic acid
internediate 7 via the sequence shown. This conpound 7, upon Pd(O _
catal yzed coupling with a conpound 5 can provide a biaryl grgéeg 3, which
upon deprotection can lead to the title cogpound 4.

phosphine)palladium(0) (96 mg, 0.083 mmol) was
added, followed by 4.5 mL of 2M aqueous sodium
carbonate. The reaction mixture was heated at 75°C
for 3 hours cooled and diluted with 50 ml of ethyl
5 acetate. The organic liquid was separated and
washed with 10 mL water and 10 mL brine, dried and
concentrated. The residue was chromatographed on
silica gel using 2.5 :1 hexane/ethyl acetate to
afford compound B (291 mg, 70%) as a colorless gum.

10
C. N-(3,4-Dimethyl-5-isoxazolyl)-4'-
(2-thiazolyl){l1l,1'-biphenyl]-2-
Bulfonamide

To a solution of compound B (290 mg, 0.58
15 mmol) in 10 mL of 95% ethanol, 10 mL of 6N agueous
hydrochloric acid was added and refluxed for 1
hour. The reaction mixture was concentrated and
the pH of the solution was adjusted to 8 using
sodium bicarbonate solution. It was then acidified
20 to pH 5 with glacial acetic acid. The mixture was
extracted with 3 x 40 mL ethyl acetate. The
organic liquid was washed with 10 mL water and 10
mL brine, dried and concentrated. The residue was
chromatographed on silica gel using 100:1
25 dichloromethane/methanol to afford the title
compound (180 mg, 75%) as an off-white solid.
M.p. 87-97°C (amorphous) . ' :
Analysis calculated for C20H]17N303S2 - 0.34H20:
Calculated: C, 57.52; H, 4.27; N, 10.06; S, 15.35;
30 Found: C, 57.68; H, 4.08; N, 9.90; S, 15.06.
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- 21 - lLn certain instances, the heteroatons J and K or L may require
protection to prepare the boronic acid 7, and/or to facilitate the coupling
reaction to make compound 3. (For exanple, when J and K or L are N, one of
the groups may be protected by a suitable protecting group $HAGE28S

t - but oxycar bonyl, etc). Also, in certain i-nggances, the boronic acid may be
replaced with a tin species and/or the halo group may be replaced by a
[err] noiety to performthe Pd-catal yzed coupling reaction. For general
strategies in biaryl synthesis, see:

Example 3
-2~ 1)r1.1'- -2~
Sulfonamide
5
~(
(o) N
0
I Sn
iz \ |
o
CHj;
CH;
A. 4-Bromobenzoic acid, 2-oxo-1-
methvlpropyl ester
10 To 3-hydroxy-2-butanone (1.32 g, 15 mmol)

and 4-bromobenzoyl chloride (3.29 g, 15 mmol) in 15
mL dichloromethane at 0°C, 5 mL pyridine was added
dropwise. The reaction was stirred at room
temperature for 5 hours, 150 mL ethyl acetate was
15 added and filtered. The filtrate was washed with 2
X 50 mL 10% hydrochloric acid, 30 mL water and 30
nL brine, dried and concentrated. The residue was
chromatographed on silica gel using 10:1
hexane/ethyl acetate to afford compound A (3.4 g,
20 84%) as a white solid.
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Bringmann et al., Angew, Chem Inst., Ed. Engl. 29 (1990) 977 - 991. In

t he above schenes, specific [err] - [err] groups are chosen to be
conpatible with the reaction conditions shown. Additionally, specific [err]
- [err] groups may be converted into alternative [err] - [gag§28r oups,

ei ther before or after coupling of Conpounglgl-wi th Conmpound 2, or Conpound
5 with Conpound 7, using nethods known in the art. SYNTHESES OF COMPOUNDS 1
AND 6 Conpounds 1 and 6 can be prepared by the foll ow ng Schenes.

2- Aryl oxazol es are prepared as deplcted by SCHENE 'V, thhods A—H

4- Aryl oxazol es ar @ preparz A E N méthirdaexa =

A mixture of compound A (3.4 g, 12.54 mmol),
ammonium acetate (9.67 g, 125.4 mmol) and 10 mL
acetic acid was heated at 100°C for 4 hours. After
5 cooling, the mixture was partitioned between 150 mL
water and 200 mL ethyl acetate. The organic liquid
was washed with 50 mL water and 50 mL brine, dried
and concentrated. The residue was chromatographed
on silica gel using 25:1 hexane/ethyl acetate to
10 afford compound B (1.52 g, 48%) as a white solid.

C. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(4,5-
dimethyl-2-oxazolyl)-N-[(2-methoxy-
ethoxy)methyl] [1,1*'~-biphenyl]-2-

15 sulfopamide

To a solution of compound B from Example 1

{320 mg, 0.83 mmol) and compound B above (420 mg,
1.67 mmol) in 7.5 mL of toluene and 6 ml of 95%
ethanol under argon, tetrakis(triphenyl-

20 phosphine)palladium(0) (96 mg, 0.083 mmol) was
added, followed by 4.5 mL of 2M agueous sodium
carbonate. The reaction mixture was heated at 75°C
for 4 hours, cooled and diluted with 50 mL of ethyl
acetate. The organic liquid was separated and

25 washed with 10 mL water and 10 mL. brine, dried and
concentrated. The residue was chromatographed on
silica gel using 2:1 hexane/ethanol to afford
compound C (300 mg, 70%) as a colorless gum.

30 b. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(4,5-
dimethyl-2-oxazolyl)[1l,1'-biphenyl]-2-
sul fonamide

To a solution of compound C (300 mg, 0.59
mmol) in 10 mL of 95% ethanol, 10 mL of 6N agueous
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B, -5- Aryl oxazol es are prepared as depicted by SCHEME VI, Methods A-B;
Thi azol es are prepared as depicted by SCHEME VII, Methods A-B; | m dazol es
are prepared as depicted by SCHEME VII1; 2-Phenyl al kyl oxazol es are prepared
as depicted by SCHEME | X, Methods A-B; Pyrazol es are prepangkepe depi cted
by SCHEME X; 3-Arylisoxazol es are prepared4ss -depi cted by SCHEMVE Xl ;
5- Aryl i soxazol es are prepared as depicted by SCHEME Xl I; and -22-
N-Arylim dazol es are prepared as depicted by SCHEME
hydrochloric acid was added and refluxed for 1
hour. The reaction mixture was concentrated, and
the pH of the solution was adjusted to 8 using
sodium bicarbonate solution. It was then acidified
5 to pH 5 with glacial acetic acid. The mixture was
extracted with 3 x 40 ml ethyl acetate. The
organic liquid was washed with 10 mL water and 10
ml. brine, dried and concentrated. The residue was
chromatographed on silica gel using 1:1 )
10 hexane/ethyl acetate to afford the title compound
(178 mg, 72%) as a white solid.
M.p. 96-102°C(amorphous).
Analysis calculated for C22H21N304S - 0.24H20:
Calculated: C, 61.76; H, 5.06; N, 9.82; S, 7.49;
15 Found: C, 61.67; H, 4.76; N, 9.91; s, 7.59.

Exam 4
- 4-Dji hyl-5-isoxazol =4'-(5-
z 1 '-bi n -2-sulfonami
20
/-.—_.N
@) /
0
ey
o} CH3
CHj3
A. ~(4-Bromophenvl)oxazol

A mixture of 4.74 g (25.6 mmol) of p-
25 Dbromobenzaldehyde, 5.0 g (25.6 mmol) of tosylmethyl
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XId1. I.n these schenes, [err] and [err] are al so chosen to be conpatible
with the reaction conditions showmn. A 2-Aryl oxazol eS SCHEME IV . Method A
[err] An acyl ami no conpound 9 is prepared as depicted above and may be
cyclized to an oxazole 10 using a variety of dehydrating ogmeézc For a
review of this and ot her nmethods of oxazel®0synthesis, see: Lakhan et al.,
Ady. Het. Chem, 17 (1974), 99.

isocyanide and 4.25 g (30.7 mmol) of anhydrous
potassium carbonate in 150 mL of methanol was
refluxed for 3 hours. The solvent was then
evaporated, and 150 mL of water was added to the

5 residual solid. The tan-white solid was filtered
and washed several times with water and then dried
to yield compound A (3.65 g, 64%).

B. N-(3,4-Dimethyl-~-5-isoxazolyl)-N-[(2-
10 methoxyethoxy)methyl]-4'-(5-oxa-
2z 1 p L nyll-2-sul mi

To a solution of 0.8 ¢ (2.08_mmol) compound
B from Example 1 and 0.12 g (0.1 mmol) of
tetrakis (triphenylphosphine) -palladium(0) in 25 mL
15 of toluene under argon, 15 mL of 2M aqueous sodium
carbonate was added followed by 0.70 g (3.12 mmol)
of compound A in 15 mL of 95% ethancl. The mixture
was refluxed for 3 hours, diluted with 100 mL of
water and extracted with 3 x 75 mL of ethyl
20 acetate. The combined organic extracts were washed
once with 100 mL of brine, dried and evaporated.
The residue was chromatographed on 50 g of silica
gel using Hexanes/ethyl acetate 2:1 to afford 0.49
g (49%) of compound B as a colorless gum.

c. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(5-
'=bi 2= £ i
To a solution of 0.49 ¢g (1.01 mmol) of
compound B in 10 mL of 95% ethanol, 10 mL of 6N
30 aqueous hydroéhloric acid was added and refluxed
for 1 hour. The mixture was then concentrated and
diluted with 50 mL of water. The solution was
neutralized td'pH 7 using saturated agueous sodium
bicarbonate and then acidified to pH 4 using
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23.SCHEME |V . Method B [err] As shown, heating together a m xture of a
benzam de 11 and an [err]-hal o carbonyl conpound [err] provides the
correspondi ng oxazole 13. This method has been used extensively to provide
2, 4-di substituted oxazoles. For a review, see Lakhan et al .HA68Re Het.
Chem, 17, (1979) 99 211. . - 51 -

glacial acetic acid. The white solid obtained was
filtered and dried (0.37 g). Crystallization from
dichloromethane/ethyl acetate/Hexanes afforded 0.23
g (58%) of the title compound as a white solid.

5 M.p. 189-191°.
Analysis Calculated for
C20H17N304S8.0 .‘28 Hy0:
Calculated: C, 60.00; H, 4.42; N, 10.49; S, 8.01;

Found: c, 60.10; H, 4.17; N, 10.39; S, 8.04.
10
Example 5
- 4-Di hyl-5-i -4'-(4~
' -biphen -2~ fonami
o\N
CH3
15 CHs

A, 4-(4-Br »h x
A mixture of 5.0 g (18 mmol) of «,p-
dibromoacetophenone and 4.05 g (89.9 mmol) of
20 formamide was stirred in an oil bath at 130°C for 3
hours. The mixture was then poured into 150 mL of
ice/water and the solution was extracted with 3 x
100 mL. of ether. The combined ether extracts were
washed once with water, dried and evaporated. The
25 residue was chromatographed on 200 mL of silica gel
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- 24 SCHEME IV . Method C [err] An ester 15 can be prepared either by
all ow ng an a-hal oketone to react with a benzoic acid 14 in the presence of
a base such as triethylamne, or by esterification with an appropriate
[err]-hydroxyket one. Conpound 15, upon treatnent w th anmoRAe§2@cetate in
acetic acid, provides an oxazole 16 -2552 SCHEME |V . Met hod D

using Hexanes/ethyl acetate 3:1 to afford 1.3 g
(32%) of compound A as a light brown solid.

B. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-
5 methoxyethoxy)methyl]-4'-(4-
1 - -l -
To a solution of 0.668 g (1.74 mmol) of
compound B from Example 1 and 0.104 g (0.09 mmol)
of tetrakis(tri-phenylphosphine)palladium(0) in 25
10 mL of toluene under argon, 15 mL of 2M aqueous
sodium carbonate was added followed by 0.52 g (2.32
mmol) of compound A in 15 mL. of 95% ethanol. The
mixture was refluxed for 3 hours, diluted with 100
mL. of water and extracted with 3 x 75 mL of ethyl
15 acetate. The combined organic extracts were washed
once with 100 mL of brine, dried and evaporated.
The_fesidue was chromatographed on 50 g of silica
gel using Hexanes/ethyl acetate 2:1 to afford 0.43
g (51%) of compound B as a colorless gum.

Cc. N-(3,4-Dimethyl-5-isoxazolyl)-4*-(4-
x 1 1,1'-biphenyl]-2-gsulfonami
To a solution of 0.75 g (1.55 mmol) of
compound B in 8 mL of acetonitrile at 0°C under
25 argon, trimethylsilyl chloride (2.01 g) and sodium
iodide (2.73 g) were added and the mixture was
stirred at room temperature for 1 hour. The
mixture was then diluted with 10 mL of water and
extracted with 100 mL of ethyl acetate. The
30 organic layef was washed with 10 mL of saturated
agueous sodium thiosulfate, dried and evaporated.
This material was purified by reverse phase
preparative HPLC on 30 x 500 mm ODS S10 column
using 68% solvent A (90% methanol, 10% water, 0.1%
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[err] Certain acetylenic carbinols such as conpound 17 can react directly
with an arylnitrile 18 to_provide a 5-nethyl oxazole, 19. (See, for
exanpl e, Y. Yura, Japanese* Patent 29849 (1964).) 26 SCHEME |V . Method E
[err] [err] An acetylenic anlde 22, upon heating, cyclizesBA663a oxazol e
derivative 23. - 53 -

trifluorocacetic acid) and 32% solvent B (10%
methanol, 90% water, 0.1% trifluoroacetic acid).
The appropriate fractions were collected and
neutralized with agueous sodium bicarbonate to pH 7
5 and concentrated to 10 mL. The solution was
acidified to pH 4 using glacial acetic acid and the
white solid was filtered and dried to provide 0.33
g (54%) of the title compound.
M.p. 85 - 93°C (amorphous).
10 Analysis Calculated for
CooH17N2045.0.21 H0:
Calculated: C, 60.18; H, 4.40; N, 10.53; s, 8.03;
Found: C, 60.27; H, 4.05; N, 10.44; s, 7.88.

15

e
I = \ |
o
CH3
CH;
20
A. 4-(4-B h -2-methvloxaz

A mixture of 2,4-dibromoacetophenone (2.78
g, 10 mmol) and acetamide (1.48 g, 25 mmol) was
heated at 130°C for 3 hours. This mixture was

Sheet Has Been Replaced

BT II




SCHEME.IV . Method F [err] A 4,5-unsubstituted oxazole 26 may be prepared

by condensing a 4-bronobenzanmide 11 with a vinylene carbonate 25 at high

tenperature in the presence of an agent such as pol yphosphoric acid. (See,

for exanple, Ferrini, et al., Anaew. Chem Internat. Ed, Walge2¢é 1963, 99.)
- 54 -~

poured onto 3d‘§ ice, and 150 mL ethyl acetate was
added. The organic layer was separated and washed
with 30 mL 1N sodium hydroxide,. 30 mL 1N
hydrochloric acid and 30 mL brine, dried and

5 concentrated. The residue was chromatographed on
silica gel using 15:1 hexane/ethyl acetate to
afford compound A (1.29 g, 54%) as a white solid.

B. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-
10 methoxyethoxy)methyll-4'-(2-methyl-4-
oxazolyl)[1,1'-biphenvl]-2-gulfonamide
To a solution of compound A (402 mg, 1.7
mmol) and compound B from Example 1 (259 mg, 0.68
mmol) in 6.5 mL of toluene and 5.2 mL of 95%

15 ethanol under argon, tetrakis(triphenyl-
phosphine)palladium(0) (78 mg, 0.068 mmol) was
added and followed by 3.9 mL of 2M aqueous sodium
carbonate. The reaction mixture was heated at 75°C
for 3.5 hours, cooled and diluted with 40 mL of

20 ethyl acetate. The organic liquid was separated
and washed with 10 mL water and 10 mL brine, dried
and concentrated. The residue was chromatographed
on silica gel using 2:1 hexane/ethyl acetate to
afford compound B (183 mg, 54%) as a colorless gum.

25
C. N-(3{4-Dimethy1-5-isoxazoly1)-4'-(2-
methyl-4-oxazolyl)[1l,1'-biphenyl]-2-
sulfonamide

To a solution of compound B (180 mg, 0.36
30 mmol) in 6 mL of 95% ethanol, 6 mL of 6N aqueous
hydrochloric acid was added and the combination was
refluxed for 55 minutes. The reaction mixture was
concentrated and the pH of the solution was
adjusted to 8 using sodium bicarbonate solution.
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28- SCHEME IV . Method G [err] Cyclization of the

N- (2, 2-di chl oroet hyl )am de derivative 27, prepared by nethods known in the
art, in the presence of a suitabl e base such as sodi um et hoxi de, nmay al so
provi de the oxazol e derivative 26. (See, for exanple, U S HRas268t NC.

3, 953, 465.) -29- SCHEME IV . Method H- 55 -

It was then acidified to pH 5 with glacial acetic
acid. The mixture was extracted with 3 x 30 mL
ethyl acetate. The organic liquid was washed with
10 mL brine, dried and concentrated. The residue
S was chromatographed on silica gel using 100:1
dichloromethane/methanol to afford the title
compound (56 mg, 38%) as a light vellow solid.
M.p. 90-100°C (amorphous).
Analysis calculated for C21H19N304S: _
10 cCalculated: C, 61.60; H, 4.68; N, 10.26; s, 7.83;

Found: C, 61.56; H, 4.33; N, 9.85; s, 7.94.

Exam 7
15 xaz 1) 1:'-biph 11-2-gsulf i
,CH3
(o] /N
0
(o]
e
iz \_I
o] cH,
CH;3
A. - -Br -4 - hyvl
20 4-bromobenzonitrile (9.1 g, 50 mmol) and

propargyl alcohol (2.8 g, 50 mmol) were added
portionwise into 12.5 mL concentrated sulfuric acid
at -15°C. The reaction was stirred at 0°C for 3
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[ekr] Heating together a m xture of aroylchloride 21 wth an oxime 29 where
[err] and [err] are al kyl, prepared by nethods known in the art, may
provi de the oxazol e derivative 10. (See, for exanple, Bhatt, MV. and
Reddy, A.S., Tet. Lett 21, 2359 (1980).) SCHEME IV . Methm662c|[err]

Heat i ng together a m xture of aroylchlor+d&62& with a triazole 25 where R
Is trimethylsilyl,

hours, warmed to room temperature slowly and
stirred overnight. The mixture was poured into 200
mL ice water, neutralized with sodium bicarbonate
and extracted with 3 x 200 mL ethyl acetate. The

5 combined organic liquid was washed with 50 mL
brine, dried and concentrated. The residue was
chromatographed on silica gel using 30:1
Hexane/ethyl acetate to afford compound A (1.44 g,
12%) as a white solid.

10
B. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-
methoxyethoxy)methyl]l-4'-(4-methyl-2-
zol 1,1'-biphenvl]l-2- lfonami

To a solution of compound B from Example 1
15 (320 mg, 0.83 mmol) and compound A (397 mg, 1.67
mmol) in 7.5 mL of toluene and 6 mL of 95% ethanol
under argon, tetrakis (triphenylphosphine)-
palladium(0) (96 mg, 0.083 mmol) was added,
followed by 4.5 mL of 2M agqueous sodium carbonate.
20 The reaction mixture was heated at 75°C for 4
hours, cooled and diluted with 50 mL of ethyl
acetate. The organic liquid was separated, washed
with 10 mL water and 10 mL brine, dried and
concentrated.: The residue was chromatographed on
25 silica gel using 2:1 Hexane/ethyl acetate to afford
compound B (300 mg, 72%) as a colorless gum.

C. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(4-
methyl-2-oxazolyl){l1l,1'-biphenyl}-2-
30 sulfonamide

To a solution of compound B (300 mg, 0.60
.mmol) in 10 mL of 95% ethanol, 10 mL of 6N agueous
hydrochloric acid was added and refluxed for 1
hour. The reaction mixture was concentrated and
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30 ‘prepared by methods known in the art, in a suitable solvent such as
tol uene nmay provide the oxazole derivative 26. (See, for exanple, WIIians,

E. L.,

Tet .

Lett, 33, 1033 - 1036 (1992).) It is also possible to prepare

the oxazol e derivative 26 by treatnent of aroylchloride 21Ha@62c ri azole
(where R is hydrogen) in the presence of -s®’t abl e base such as potassium
carbonate foll owed by heating the mxture to an optimal tenperature. B
4- Aryl oxazoles SCHEME V . Method A [err] [err] :

the pH of the solution was adjusted to 8 using
sodium bicarbonate solution. It was then acidified
to pH 5 with glacial acetic acid. The mixture was
extracted with 3 x 40 mL ethyl acetate. The

5 organic liquid was washed with 10 mL water and 10
mL brine, dried and concentrated. The residue was
chromatographed on silica gel using 100:1
dichloromethane/methanol to afford the title
compound (200 mg, 81%) as a white solid.

10 M.p. 85-95°C(amorphous).
Analysis calculated for C21H3gN304S - 0.25 H0:
Calculated: C, 60.92; H, 4.75; N, 10.15; S, 7.74;
Found: C, 61.15; H, 4.60; N, 9.89; s, 7.62.

15 Ez:am__s.
- - - - -I - '- - - -
2z 1)r1,1° - h 11-2-sulfon
CH;
>'§\
0 /N
i
Isl—N
(o)
20 |
A. 2-(4-Br 1)-5-m lox 1

To 4-bromobenzoyl chloride (4.39 g, 20 mmol)
in 40 mL dichloromethane at 0°C, propargylamine
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Tr.eatment of an [err]-

Bfonnacetophenone derivative 30 with an am de at high

tenperatures (typically 130 - 150[err]) provides a 4-aryl oxazole 31.
-31- SCHEME V .
prepared by nmethods known in the art, react with acyl hal iHM&2d nm dazol es
or other activated acyl groups, to provi-dé8&-unsubstituted oxazol es 33

Is alkyl or aryl.

where [err]

10

15

20

25

30

Method B [err] Certain [err]-netallated isonitriles 32,

(1.10 g, 20 mmol) was added, followed by
triethylamine (4.05 g, 40 mmol). The mixture was
stirred at room temperature for 40 minutes. 150 mL
ethyl acetate was added and filtered. The filtrate
was washed with 2 x 40 mL water and 40 mL brine,
dried and concentrated to give 4-Bromo-N-(2-
propynvl)benzamide. 4-Bromo-N-(2-
propynyl)benzamide was added into ice cooled 47 mL
concentrated sulfuric acid. The reaction was
stirred at 5-10°C for 3 hours and at room
temperature overnight. The mixture was poured into
500 mL ice water, neutralized with sodium carbonate
to pH 8 and extracted with 3 x 250 mL ethyl
acetate.  The combined organic extracts were washed
with 200 mL water and 100 mL brine, dried and
concentrated to afford compound A (4.5 g, 95%) as a
light yellow solid.

M.p. 61-63°C.

B. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2~-

methoxyethoxy)methyl]-4'-(5-methyl-2-
Z ' ~biph 1]1-2-~ £

To a solution of compound B from Example 1
(320 mg, 0.83 mmol) and compound A (397 mg, 1.67
mmél) in 7.5 mL of toluene and 6 mL of 95% ethanol
under argon,
tetrakis (triphenylphosphine)palladium(Q) (96 ng,
0.083 mmol) was added, followed by 4.5 mL of 2M
agueous sodium carbonate. The reaction mixture was
heated at 75°C for 3 hours, cooled and diluted with
50 mL. of ethyl acetate. The organic liguid was
separated and washed with 10 mL water and 10 mL
brine, dried and concentrated. The residue was
chromatographed on silica gel using 2:1
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- 32 - 5-Aryl oxazoles SCHEME VI . Method A [err] [err] Acylation of an
[err]-am noacet ophenone 34, with an acyl chloride, provides conpound 35.
Conmpound 35, upon cyclization using a suitable dehydrating agent such as
sul furic acid, provides an oxazole 36. (This nmethod is sinHEA&62¢to the one
described in SCHEME |1V, Method A). =59 -

Hexane/ethyl acetate to afford compound B (298 mg,
72%) as a colorless gum.

. C. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(5-
5 ~methyl-2-oxazolyl)[1l,1*'~biphenyl]-2-
sulfonamide

To a solution of compound B (298 mg, 0.60
~mmol) in 10 mL of 95% ethanol, 10 mL of 6N agueous
hydrochloric acid was added and refluxed for 1
10 hour. The reaction mixture was concentrated and
the pH of the solution was adjusted to 8 using
sodium bicarbonate solution. It was then acidified
to pH 5 with glacial acetic acid. The mixture was
extracted with 3 x 40 mL ethyl acetate. The
15 organic liquid was washed with 10 mL water and 10
mlL brine, dried and concentrated. The residue was
chromatographed on silica gel using 100:1
dichloromethane/methanol to afford the title
compound (147 mg, 60%) as an off-white solid.
20 M:b. 90-100°C (amorphous).
Analysis calculated for C21H19N304S:
Calculated: C, 61.60; H, 4.68; N, 10.26; S, 7.83;
Found: C, 61.39; H, 4.11; N, 10.03; s, 7.61.
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-33- SCHEME VI . Method B [err] A 4-Hal obenzal dehyde 37 is treated with
tosyl net hyl i socyanide 38 in the presence of a base, such as potassium
carbonate, in a suitable solvent, such as nmethanol, to provide a

5-aryl oxazol e derivative 39. (See, for exanple, A M Van g et al.,

Tet, Lett., 2369 (1972).) - 60 -
" Example 9 -
- - -8 -3 -t - - 2 -
1-v1 '-bi n -2~
[ N
N
0
[+
o
CH
5 CHy T
A. -(4- 1)-l1H-pyrazol

To epichlorohydrin (4 g, 43.23 mmol) and 4-

bromophenyl hydrazine hydrochloride (19.32 g, 86.46

10 mmol) in 20 mL 60% ethanol, triethylamine (8.75 g,
12.05 mmol) was added dropwise. The mixture was
warmed slowly and then refluxed for 1 hour. The
solvent was evaporated, and the residue was heated
at 170°C for 30 minutes and at 200°C for a further

15 10 minutes. 150 mL water was added, and the
mixture was extracted with 3 x 200 mL ethyl
acetate. The combined organic liquid was washed
with 50 mL brine, dried and concentrated. The
residue was chromatographed on silica gel using

20 40:1 Hexane/ethyl acetate to afford compound A
(2.92 g, 30%) which was crystallized from hexane to
give yellow needles.
M.p. 72-74°C.
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- 34 - D. Thiazoles SCHEME VII . Method A [err] A 4-Bronophenyl boronic
acid 41 can be coupled with an appropriately substituted 2-bronothiazole 42
in the presence of a Pd(O catalyst and a suitable base (e.g., aqueous

pot assi um carbonate) and solvent to provide a thiazole 40. HaA662c35 -

- 61 -
B. N-(3.4-Dimethyi-5-isoxazoly1)-N-[(2-
methoxyethoxy)methyl]-4*-(1H-pyrazol-
- '-bi nyll-2- i

To a solution of compound B from Example 1
5 (320 mg, 0.83 mmol) and compound A (372 mg, 1.67
mmol) in 7.5 mL of toluene and 6 mL of 95% ethanol
under argon, tetrakis(triphenylphosphine)-
palladium(0) (96 mg, 0.083 mmol) was added,
followed by 4.5 mL of 2M aqueous sodium carbonate.
10 The reaction mixture was heated at 75°C for 2.5
hour, cooled and diluted with 50 mL of ethyl
acetate. The organic liquid was separated, washed
with 10 mL water and 10 mii brine, dried and
concentrated. The residue was chromatographed on
15 silica gel using 2.5:1 Hexane/ethyl acetate to
afford compound B (280 mg, 70%) as a colorless gum.

c. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(1H-
pyrazol-1l-yl)[1l,1'-biphenyl]l-2-
20 sulfonamide

To a sclution of compound B (280 mg, 0.58
mmol) in 10 mL of 95% ethanol, 10 mL of 6N aqueous
hydrochloric acid was added and refluxed for 1
hour. The reaction mixture was concentrated and

25 the pH of the solution was adjusted to 8 using
sodium bicarbonate solution. It was then acidified
to pH 5 with glacial acetic acid. The mixture was
extracted with 3 x 40 mL ethyl acetate. The
organic liquid was washed with 10 mL water and 10

30 mL brine, dried and concentrated. The residue was
chromatographed on silica gel using 100:0.8
dichloromethane/methanol to afford the title
compound (161 mg, 70%) as an off-white solid.

M.p. 88-98°C (amorphous).
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SCHEME VII . Method B [err] Condensation of p-bronobenzonitrile 18 with an

[err]-thioketone directly provides a thiazole derivative 44. - 3 - E
| m dazol es Schene VIII [err] Condensation of a benzal dehyde derivative 37
wi th gl yoxal and ammoni a provides a 2-aryl HA662cC

- 62 -

Analysis calculated for C20H18N403S - 0.12H20:
Calculated: C, 60.56; H, 4.64; N, 14.12; s, 8.08;
Found: C, 61.26; H, 4.52; N, 13.96; S, 8.06.

10

A, -(4-Br ~1H-imi Z
To 4-Bromobenzaldehyde (9.25 g, 50 mmol) and

glyoxal (40% wt. agueous solution, 11.6 mL, 80

15 mmol) in 20 mL methanol, 60 mL 30% agqueous ammonium
hydroxide was added dropwise. The mixture was
stirred at room temperature overnight. The solvent
was evaporated under vacuum. The residue was made
slightly alkaline by the addition of agueous sodium

20 hydroxide, and extracted with 3 x 300 mL ethyl
acetate. The combined organic extracts were dried
and concentrated. The residue was dissolved in 100
mL methanol and filtered. The filtrate was
concentrated and the residue was triturated with 20

25 L ethyl ether to give compound A as a brown solid
as (1.8 g, 16%).

—_—
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| m dazol e derivative 45. (See, e.g , US. Patent No. 3,682,949.) This
conpound can be further substituted by reacting it wth an al kyl

halide in

the presence of a suitable base to provide, e.g., an N-al kyl derivative 46.
For a review on imdazole synthesis, see: Adv. Het. Chem HXZ6G2d 1980),

323.

37 -

10

15

25

30

F. 2- Phenyl al kyl oxazol €8 SCHEME | X Method A [err]

B. 2-(4~-Bromophenyl)-1-[(2-methoxy-
~1H-3imi

To compound A (400 mg, 1.79 mmol) in 18 mL
tetrahydrofuran, sodium hydride (60% in mineral
oil, 86 mg, 2.15 mmol) was added. The mixture was
stirred at room temperature for 10 minutes.
Methoxyethoxymethyl chloride (335 mg, 2.59 mmol)
was added dropwise. The reaction was stirred at
room temperature for 2 hours, and concentrated.
100 mL: ethyl acetate was added and the organic
liquid was washed with 20 nL water and 10 mL brine,
dried and concentrated. The residue was
chromatographed on silica gel using 100:400:1

' Hexane/ethyl acetate/triethylamine to afford

compound B (390 mg, 70%).

Cc. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-
methoxyethoxy)methyll-4'-[1-[(2-
methoxyethoxy)methyl]l~-1E-imidazol-2-

1 -bi -2- £ i
To a solution of compound B from Example 1

(722 mg, 1.88 mmol) and compound B above (390 mg,

1.25 mmol) in 11.25 mL of toluene and 9 mL of 95%

ethanol under argon, tetrakis(triphenyl-

phosphine)palladium(0) (145 mg, 0.125 mmol) was
added, followed by 6.75 mL of 2M agueocus sodium
carbonate. The reaction mixture was heated at 75°C
for 3 hours, cooled and diluted with 75 mL of ethyl
acetate. The organic liquid was separated, washed
with 15 mL water and 15 mL brine, dried and
concentrated. The residue was chromatographed on
silica gel using 100:0.2 ethyl
acetate/triethylamine to afford compound C (400 mg,

56%) as a colorless gum.

241
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2- Phenyl-al kyl oxazol es 48, where p is 1 or 2, unsubstituted at the 4 and 5
positions, may be prepared by heating together a phenylal kylamde 47 with
vinyl ene carbonate 25 in the presence of an agent such as pol yphosphoric
aci d. -38 - SCHEME | X . Method B [err] 2-Arylalkyl-4-subsgéd2d ed- oxazol e
51, where [err] is alkyl and nis 1 or 2,-n® e prepared starting froma
nitrile 49 as shown above. (See, for

D. N-(3,4-Dimethyl-5-isoxazolyl)-4'-[1-
[(2-methoxyethoxy)methyl] -1H-imidazol-
= '-biphenvyl]-2-~ mi

5 To a solution of compound C (400 mg, 0.70
mmol) in 12 mL of 95% ethanol, 12 mL of 6N aqueous
hydrochloric acid was added and refluxed for 1
hour. The reaction mixture was concentrated and
the pH of the solution was adjusted to 8 using

10 sodium bicarbonate solution. It was then acidified
to pH 5 with glacial acetic acid. 200 mL ethyl
acetate was added, and the organic liquid was
washed with 20 mL water and 20 mL brine, dried and
concentrated. The residue was chromatographed on

15 silica gel using 100:4:0.2
dichloromethane/methanol/ammonium hydroxide to
afford the title compound (210 mg, 62%), which was
crystallized from ethyl acetate/Hexane to provide
white crystals.

20 M.p. 81-84°C. :
Analysis calcuiated for C24H26N405S - 0.24 H20:
Calculated: C, 59.20; H, 5.48; N, 11.51; S, 6.58;
Found: C, 59.25; H, 5.42; N, 11.46; S, 6.39.

- This Sheet Has Been Replaced

(MR




exanmple, U'S. Patent No. 4,168, 379.) - 39 - G Pyrazol es SCHEME X
[err] -HCL [err] The pyrazole derivative 52 nay be prepared by heati ng
toget her the aryl hydrazine 53 with epichlorohydrin in the presence of a
sui tabl e base such as triethyl am ne. H. 3- AryllsoxazolesA562c

- 65 -

5
O
] o\
(o]
CHs CH;
A. N-(3,4-Dimethyl-5-isoxazolyl)-4'-[1-
[(2-hydroxyethoxy)methyl]-1H-imidazol-
10 - '-bi n -2-gulf

To the title compound of Example 10 (120 mg,
0.25 mmol) in 2.5 mL dichloromethane at 0°C, boron
tribromide (1M solution in dichloromethane, 0.37
ml, 0.37 mmol) was added dropwise. The reaction

15 mixture was stirred at 0-3°C for 45 minutes. 5 mL
saturated aqueous sodium bicarbonate was added and
stirred for 10 minutes. The mixture was then
acidified to pH 5 with glacial acetic acid and
extracted with 3 x 40 ml 100:5

20 dichloromethane/methanol. The combined organic
extracts were dried and concentrated. The residue
was purified by preparative HPLC on a 30 x 500 mm
ODS S10 column using 62% solvent A (10% methanol,
90% water, 0.1% trifluoroacetic acid) and 38%

25 solvent B (90% methanol, 10% water, 0.1%
tetrahydrofuran) to provide the title compound (80
mg, 69%) as a white solid.

M.p. 93-103°C.
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SCHEME XI Treatnent of the oxinme 54, prepared by nethods know in the art,
with HC /Oxone, and subsequent treatment with a base such as triethylam ne,
~provides an arylnitrile oxide. The arylnitrile - 40 - oxide typically is
-not isolated, but is reacted with vinylacetate, and then tlengg2d ure is
heated in an acid (e.g., HCO) in a suitabtet&ot vent such as ethanol to
provide the 3-aryl isoxazole derivative 55.

Analysis calculated for C23H24N405S - 0.75 H20:
Calculated: ¢, 57.31; H, 5.33; N, 11.62; S, 6.65;
Found: C;, 57.61; H, 5.04; N, 11.33; S, 6.55.

5
i 1 jum 1
‘ §\
N- CHj;
(o]
[} o\
S—N—ﬂngﬂ
o U
CH
10 CHy "
A. 2-(4-Bromophenyl)-1-methyl-1H-

imidazole
To compound A from Example 10 (700 mg, 3.14
15 mmol) in 7.8 mL tetrahydrofuran and 7.8 mL
dimethylformamide, sodium hydride (60% in mineral
oil, 151 mg, 3.77 mmol) was added. The mixture was
stirred at room temperature for 10 minutes.
Iodomethane (891 mg, 6.28 mmol) was added dropwise.
20 The reaction mixture was stirred at room
temperature for 1 hour, and concentrated. 100 mL
ethyl acetate was added and the organic liquid was
washed with 20 mL water and 20 mL brine, dried and
concentrated. The residue was chromatographed on
25 silica gel using 100:1:0.1
dichloromethane/methanol/ammonium hydroxide to
afford compound A2 (500 mg, 67%).
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. » 5-Arylisoxazoles SCHEME Xi | [err] An [err],[err]-unsaturated ketone
56, prepared by nethods known in the art, upon treatment wth hydroxylam ne
provides the corresponding oxime derivative. Cyclization of this material
in the presence of iodine and potassiumiodide provides thgageaeylisoxazole
derivative 57. [err] in this schene is akkgV er aryl. (See for exanple, J.
Het. Chem, 467 (1993).)° :

B. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-
methoxyethoxy)methyl]-4'-(l-methyl-1H-
imidazol-2-yl)[1,1'-biphenyl]-2-
sulfonamide

5 To a solution of compound B from Example 1
(320 mg, 0.83 mmol) and compound A (395 mg, 1.67
mmol) in 7.5 mL of toluene and 6 mL of 95% ethanol
under argon, tetrakis(triphenylphosphine)?
palladium(0) (96 mg, 0.083 mmol) was added,

10 followed by 4.5 mL of 2M aqueous sodium carbonate.
The reaction mixture was heated at 75°C for 3
hours, cooled and diluted with 50 mL of ethyl
acetate. The organic liquid was separated and
washed with 10 mL water and 10 mL brine, dried and

15 concentrated. The residue was chromatographed on
silica gel using 100:1.5:0.1

dichloromethane/methanol/ammonium bicarbonate to
afford compound A (254 mg, 61%) as a colorless gum..

20 c. N-{(3,4-Dimethyl-5-isoxazolyl)-4'-(1-
methyl-1H-imidazol-2-y1)[1,1"'-
i -2~ nami lithium

To a solution of compound B (250 mg, 0.50

mmol) in 9 mL of 95% ethanol, 9 mL of 6N aqueous

25 hydrochloric acid was added and refluxed for 1
hour. The reaction mixture was concentrated and
the pH of the solution was adjusted to 8 using
sodium bicarbonate solution. It was then acidified
to pH 5 with glacial acetic acid. The mixture was

30 extracted with 200 mL ethyl acetate and the organic
layer was washed with 20 mL water and 20 mL brine,
dried and concentrated. The residue was
chromatographed on silica gel using 100:6:0.3
dichloromethane/methanol/ammonium bicarbonate to
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- 41 - ). N-Arylim dazoles SCHEME XI1l [err] The N-arylim dazol e anal og

59 may be prepared by a standard U | mann coupling, known in the art,

of the

1, 4-di bronobenzene 58 with im dazole in the presence of a copper salt such

as CuBr. The invention will now be further described by thagabkekktow ng

wor ki ng exanpl es,

which are preferred enbod@Bnents of the invention. These

exanples are neant to be illustrative rather than limting.

10

15

25

afford N-(3,4-Dimethyl-5-isoxazolyl)-4'-(1l-methyl-
1H-imidazol-2-1) [1,1'-biphenyl]-2-sulfonamide (189
mg, 92%), which was dissolved in 1N lithium
hydroxide, added on to a HP-20 column and eluted
with water and then 10:3 water/methanol to provide
the title compound as a white solid.

M.p. >200°C dec.

Analysis calculated for C21H19N403SLi - 2.75H20:
Calculated: C, 54.37; H, 5.32; N, 12.08; 5, 6.91;
Found: C, 54.58; H, 5.05; N, 11.87; S, 6.80.

a. - 2-(4~-Bromophenyvl)-1H-imidazole-1-
carbokxylic acid, 1,1-dimethylethyl
ester
To compound A from Example 10 (446 mg, 2

mmol) in 20 mL acetonitrile, di-t-butyl dicarbonate
(524 mg, 2.4 mmol) and 4-dimethylaminopyridine
(24.4 mg, 0.2 mmol) were added. The reaction
mixture was stirred at room temperature overnight
and concentrated. The residue was chromatographed .
on silica gel using 6:1 hexane/ethyl acetate to
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-42- N-(3,4-D net hyl -5-isoxazolyl)-4" -(2- :
oxazolyl)[ 1,1 -bi phenyl]-2-sul fonam de 0 A 2- (4- Bronophenyl)oxazol e
A m xture of 4-bronmobenzenecarboxanm de (4 g, 20 mml ), vinylene carbonate
(1.72 g, 20 mmol) and 10 g pol yphosphoric acid was heat eduas62é0C for 3
hours. After cooling, the m xture was par6dtioned between 200 nL water and
200 nL ethyl acetate. The aqueous | ayer was extracted with 2 x 150 nL et hyl
acetate. The conbined organic liquid was washed with 100 nL water and 50 M.
brine, dried and

afford compound A (500 mg, 77%) as a light vellow

oil.

B. 4'-{1-[(1,1-Dimethylethoxy)carbonyl]-
5 1H-imidazo0l-2-y1]-N-(3,4-Dimethyl-5-
isoxazolyl)-N-[(2-methoxyethoxy) -

To a solution of compound B from Example 1

(496 mg, 1.29 mmol) and compound A (500 mg, 1.55

10 mmol) in 11.25 mL of toluene and 9 mL of 95%
ethanol under argon, tetrakis(triphenyl-
phosphine)palladium(0) (149 mg, 0.129 mmol) was
added, followed by 6.75 mL of 2M agueous sodium
carbonate. The reaction mixture was heated at 75°C

15 for 3 hours, cooled and diluted with 75 mL of ethyl
acetate. The organic liquid was separated and
washed with 15 mL water and 15 mL brine, dried and
concentrated. The residue was chromatographed on
silica gel using 40:60:0.2 hexane/ethyl

20 acetate/triethylamine to afford compound B (380 mg,
51%) as a colorless gun.

Cc. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(1H-
imidazol-2-y1l){1,1*-biphenyll-2-
25 £ mi lithium 1t

To a solution of compound B (380 mg, 0.65
mmol) in 12 mL of 95% ethancl, 12 mL of 6N agueous
hydrochloric acid was added and refluxed for 1 hour
and 45 minutes. The reaction mixture was

30 concentrated and the pH of the solution was
adjusted to 8 using sodium bicarbonate solution.
It was then acidified to bH 5 with glacial acetic
acid, extracted with 3 x 80 mL 100:5
dichloromethane/methanol. The organic extracts
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concentrated. The residue was chromatographed on silica gel using 10:1

hexane/ ethyl acetate to afford conpound A (2.49 g, 56% as a white solid.

. B. 2- Bor ono- N- ( 3, 4-di net hyl -5-i soxa- zolyl)-N
; (nethoxyethoxynethyl)ben- zenesul fonam de To a sol ution ofHA662¢c
- 2-Brono- N- (3, 4-di net hyl - - 70 -

i isoxazolyl)-N‘-(nethoxyethoxynethyl)benzenesulfona- m de (5.67 g, 13.52
- mmol, prepared as described in EP 0,569,193 (1993)) in 70 nL of

' tetrahydrofuran at -78[err], n-butyl lithium(2M solution in cyclohexane
8.11 nmL, 16.23 rrrmIvﬁer\ﬁasir&&éeénévépngénﬁ?ﬁﬁﬁés The residue was

dissolved in 1N lithium hydroxide and
chromatographed on HP-20 column eluted with water
and then 10:2 water/methanol to provide the title

5 compound as a white solid (180 mg, 69%).
M.p. >220°C dec.
Analysis calculated for C20H17N403SLi - 2.06H20:
Calculated: C, 54.91; H, 4.87; N, 12.81; s, 7.33;
Found: C, 54.99; H, 4.78; N, 12.73; S, 6.95.

10
ro
CH;
0O
's',—N—§:,t
3 H
CH
15 CH, :
A. 4-(4-B henvl)-5- xaz

- To 4'-Bromopropiophenone (3.52 g, 16.5 mmol)

and formamide (10.81 g, 240 mmol) at 50°C, bromine

20 (2.40 g, 15 mmol) was added dropwise over 10
minutes. The reaction mixture was heated from 50°C
to 130°C over 20 minutes and then heated at 130°C
for 4 hours. after cooling, 150 mL ethyl acetate
was added and the liquid was washed with 2 x 20 mL

25 water and 20 mL brine, dried and concentrated. The
residue was chromatographed on silica gel using
40:1 Hexane/ethyl acetate to afford compound A
(1.59 g, 45%).
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43 The resulting solution was stirred at -78[err] for 15 mnutes and
triisopropylborate (1.52 g, 8.06 mvl) was added. The m xture was then
warmed to roomtenperature and stirred for 2 hours. The m xture was cool ed
to [err], 10% aqueous hydrochloric acid (120 nm.) was addedyaggdct he
solution was stirred for 10 m nutes.. The-myxture was concentrated to 120 nL
and extracted with 4 x 60 nmL ethyl acetate. The combined organic extracts
were washed once with 100 nL brine, dried [err] and concentrated to give
conpound B (4.25 g, 82% as a light yellow gum

B. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-
methoxyethoxy)methyl]-4'-(5-methyl-4-
' o n -2

5 To a solution of compound B from Example 1
(384 mg, 1.0 mmol) and compound A (408 mg, 1.7
mmol) in 9 mL. of toluene and 7.2 mL of 95% ethanol
under argon, tetrakis (triphenyl-
phosphine)palladium(0) (116 mg, 0.10 mmol) was

10 added, followed by 5.4 mL of 2M aqueous sodium
carbonate. The reaction mixture was heated at 75°C
for 3 houfs, cooled and diluted with 60 mL of ethyl
acetate. The organic liquid was separated and
washed with 15 ml, water and 15 mL brine, dried and

15 concentrated. The residue was chromatographed on
silica gel using 2.5:1 Hexane/ethyl acetate to
afford compound B (317 mg, 64%) as a colorless gum.

C. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(5-
20 methyl-4-oxazolyl)[1l,1'-biphenyl]-2-
sulfonamide

To a solution of compound B (300 mg, 0.60
mmol) in 10 mL of 95% ethanol, 10 mL of 6N aqueous
hydrochloric acid was added and refluxed for 1

.25 hour. The reaction mixture was concentrated and
the pH of the solution was adjusted to 8 using
sodium bicarbonate solution. It was then acidified
to pH 5 with glacial acetic acid. The mixture was
extracted with 3 x 40 mL ethyl acetate and the

30 organic extracts were washed with 10 mL water and
10 mL brine, dried and concentrated. The residue
was purified by preparative HPLC on a 30 x 500 mm
ODS S10 column using 30% solvent A (10% methanol,
90% water, 0.1% trifluoroacetic acid) and 70%
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C . N: (3, 4- Di met hyl - 5-i soxazol yl )-N-[ (2- net hoxyet hoxy) net hyl] -4-
(2-oxa- zolyl) [1,1 -biphenyl] -2-sulfonam de To a solution of conpound B
(315 ng, 0.82 nmol), conpound A (456 ng, 2.05 mmol) in 7.5 m of tol uene
and 6 nL of 95% et hanol under argon, HA662¢

tetraki s(triphenyl phosphi ne) pal | adi um(0) (92 ng, 0.082 mml) was added,

- followed by 4.5 nL of 2M aqueous sodi um carbonate. The reaction m xture was
heated at 75[err] for 4 hours, cooled and diluted with 50 nL of ethyl
acetate. The organic liquid was separated and washed with 10 nL water and
10 nmL brine, driedsabhdenonie(®dtreehariel r dddwateas ©hildmat ogr aphed on

silica gel using 2tétrahydrofuran) to provide the title compound (150
mg, 61%) as a white solid.
M.p. 86-96°C (amorphous).
5 BAnalysis calculated for C21H19N304S - 0.16H20:
Calculated: C, 61.17; H, 4.72; N, 10.19; s, 7.77;
Found: C, 61.20; H, 4.35; N, 10.16; s, 7.58.

Example 15 .
10 - -Di -5-3i -4~ -
mi zol -~ 1 1-bhi nyl]-2-
gulfonamide
N

S_N \\

15

A. N~-(3,4-Dimethyl-5-isoxazolyl)-2-
- zen lf mi
To a solution of 3.0 g (11.74 mmol) of

2-bromobenzenesulfonyl chloride in 10 mL of

20 pyridine was added 1.32 g (11;74 mmol) of
3,4-dimethyl~5-isoxazolamine. The mixture was
stirred at room température under argon overnight,
added to 150 mL of ice water and filtered. The
filtrate was acidified to pH 2 using 6N agueous
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hexane/ et hyl acetate to afford conpound C (279 ng, 70% as a col orless gum
- 44 - D. N- (3, 4-Di net hyl - 5-i soxazol yl)-4'-
(2-oxazolyl)[ 1,1 -bi phenyl]-2- sulfonam de To a sol ution of conpound C (276
ng, 0.57 mol) in 10 nL of 95% ethanol, 10 nL of 6N aqueouBAB§Zcochl oric
acid was added and refluxed for 1 hour and730-mi nutes. The reaction m xture
was concentrated and the pH of the solution was

hydrochloric acid and the grey solid was filtered
and dried. The solid was crystallized from

methanol/water to afford 4.0 g (>100%) of compound
A as tan crystalline needles (m.p. 125 - 126°C; Rf

5 = 0.51 (10% methanol/dichloromethane)).

B. 2-Bromo~N-(3,4-dimethyl-5-isoxa-
zolyl)-N'~- (methoxyethoxymethyl) -
benzenegul fonamide

10 To a solution of 1.1 g (3.33 mmol) of

compound A in 15 mL of THF at room temperature
under argon was added 0.19 g (4.8 mmol) of sodium
hydride (60% suspension in mineral oil) in
- portions, and the solution was stirred at room

15 temperature for 10 minutes. Methoxyethoxymethyl
chloride (0.55 g, 4.4 mmol) was then added and the
solution was stirred overnight. The mixture was
concentrated and diluted with 30 mL of water, and
extracted with 40 mL of ethvl acetate. The

20 combined organic extracts were washed with 50 mL of
brine, dried and evaporated to provide 1.2 g (87%)
of compound B as a brown gum.

C. . N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-
25 methoxyethoxy)methyl] -4*'-methyl[1l,1'-
l11-2-sul i

To a solution of compound B, 4-methylben-
zeneboronic acid (4.76 g, 35 mmol) in 250 mL of
toluene and 200 mL of 95% ethanol under argon,

30 tetrakis(triphenylphosphine)palladium{0) (2.43 g,
2.1 mmol) was added, followed by 150 mL of 2M
aqueous sodium carbonate. The reaction mixture was
heated at 80°C for 2.5 hours, cooled and diluted
with 300 mL of ethyl acetate. The organic liquid
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adjusted to 8 using sodi um bi carbonate solution. It was then acidified to

pH 5 with gl aci al

acetic acid. The m xture was extracted with 3 x 40 nL

~ethyl acetate. The organic liquid was washed with 10 nL water and 10 ni
brine, dried and concentrated. The residue was chronat ografeabam silica
gel using 100:1 dichl oronet hane/ met hanol td4fford the title conmpound (117
.y, 52% as a white solid. Mp. 90-98[err] (anorphous). Analysis- calcul ated
for C20HL7N304S: Cal culated: C, 60.75; H 4.33; N, 10.63; S, 8.11; Found:

C, 60.80; H 4.15; N, 10.38; S

10

15

20

30

was separated gh&ZWashed with 200 mL water and 200
ml of brine, dried and concentrated. The residue
was chromatographed on silica gel using 5:1
hexane/ethyl acetate to afford compound C (9.0 g,
60%) as a colorless gum.

Rf = 0.74, silica gel, 1l:1 Hexane/ethyl acetate.

D. 4'-(Bromomethy1)-N-(3;4-dimethyl-5-
isoxazolyl)-N-[(2-methoxyethoxy) -
methv11[1.1'-biphenvl]-2-gulfonamide
To compound C (7.7 g, 17.89 mmol) in 180 mL

carbon tetrachloride, n-bromosuccinimide (4.14 g,

23.25 mmol) and benzoyl peroxide (385 mg, 1.59

mmol) were added. The reaction was refluxed for

1.5 hours. After cooling, the reaction mixture was

diluted with 200 mL dichloromethane, washed with 2

X 100 mL water and 100 mL brine, dried and

éoncentrated. The residue was chromatographed on

silica gel eluting with 4:1 hexane/ethyl acetate to
provide compound D (3.64 g, 40%) as a colorless
gum.

Rf = 0.38, silica gel, 2:1 Hexane/ethyl acetate.

E. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(1H-
imidazol-l1-ylmethyl)-N-[(2-methoxy
ethoxy) -methyl] [1,1'-biphenyl]-2-
sulfonamide
To compound D (400 mg, 0.79 mmol) and

imidazole (133 mg, 1.95 mmol) potassium carbonate
(R2C03) (326 mg, 2.36 mmol) was added. The
reaction was stirred at room temperature for 10
hours and then at 50°C for 1 hour. The mixture was
diluted with 50 mL ethyl acetate, washed with 10 mL
water and 10 mL brine, dried and concentrated. The
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- 45 - Exanple 2 N-(3,4-Dinethyl-5-isoxazolyl)-4'-(2- thiazolyl)[1,1

- bi phenyl] -2-sulfonamde [err] A 2- (4- Bronmophenyl )t hi azole To a
sol ution of 4-Bronmophenyl boronic acid (3.01 g, 15 mml), 2-bronothiazole
(9.84 g, 60 nmol) in 120 nL of toluene and 96 nL of 95% etHrg®gdc under
argon, tetrakis(triphenyl phosphine)- pal4as w(0) (1.04 g, 0.9 mml) was
added, followed by 72 nL of 2M aqueous sodi um carbonate. The '

residue was chromatographed on silica gel using
100:1.5 dichloromethane/methanol to afford compound
E (220 mg, 56%) as a colorless gum.
Rf = 0.52, silica gel, 10:1 trichloro-

5 methane/methanol.

F. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(1E-
imidazol~1l-ylmethyl)[1l,1'~-biphenyl]-2-
gulfonamide

10 To a solution of compound E (220 mg, 0.44
mmol) in 6 mL of 95% ethanol, 6 mL of 6N aqueous

HCl was added. The reaction was refluxed for 2

 hours, cooled and concentrated. The reaction

mixture was neutralized with saturated agqueous

15 sodium bicarbonate (NaHCO3), and then acidified to
pH <5 with acetic acid. Filtration of the mixture
provided a white solid (91 mg, 50%) which was
dissolved in 1IN HCl and concentrated under wvacuum
to give the hydrochloride salt of the title

20 compound as a white solid (m.p. 150°C dec.)
Rf = 0.27, silica gel, 10:1 dichloro-
methane/methanol. _
Analysis calculated for C21H2(0N403S
1.1 BH20 « 0.8 HCl:

25 Calculated: C, 55.02; H, 5.28; N, 12.22; S, 6.99;

Cl, 6.19.
Found: C, 54.67; H, 4.88; N, 11.97; S, 6.93;
cl, 6.30.
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reaction m xture was heated at 75[err] for 1 hour and 15 m nutes, cool ed
and diluted with 300 nL of ethyl acetate. The organic liquid was separated
and washed with 100 nL water and 100 nL brine, dried and concentrated. The
resi due was chromat ographed on silica gel using 30:1 HexangAéthbyl acetate
to afford conmpound A (2.0 g, 56 %9 as a whifée-solid. B

Ns( 3, 4-Di net hyl - 5-i soxazol yl )-N-[ (2- net hoxyet hoxy)nethyl]-4'-(2-thia
zolyl)[ 1,1 -bi phenyl]-2-sul fonam de To a sol uti on of conmpound B from
‘Exanmple 1 (320 ng, 0.83 mml) and conpound A (400 ng, 1.67 mml) in 7.5 nL
of toluene and 6 nL of 95% et hanol un@&xampl@n 1§ etrakis(triphenyl -

- -Di -5 1)y =4 =(3 =
z 1'-bi -2~
0
[}
N
o) O-N
s-NA ]
SR Y o
5 CHy
A, 4-Bromo-N-hydroxybenzenecarboximidoyl
bromide
10 To a 0.5M solution of hydrochloric acid in

dimethylformamide, 8.5g (42.5 mmol) of
4-Bromobenzaldehyde oxime was added and cooled to
5°C. 13g of oxone was then added in portions. The
mixture was slowly warmed to room temperature and

15 stirred for 8 hours. The reaction mixture was
poured into 300 mL of cold water and extracted with
2 x 150 mL of ether. The combined organic extracts
were washed once with 150 mL of 0.5N aqueous
hydrochloric acid and brine (150 mL), dried and

20 evaporated to provide 7.9g (79%) of compound A.

B. 5-(Acetyloxy)-3-(4-bromophenyl)-4,5-
dihvdroisoxazole

25 A mixture of 4.0g (17.06 mmol) of compound
A, 7.34g (85.3 mmol) of vinyl acetate and 1l.9g
(18.76 mmol) of triethylamine in 50 mL of toluene
was stirred at 75°C for 2 hours. The mixture was

- —
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- 46 - phosphine)palladfun(O) (96 nmg, 0.083 mmol) was added, fol | owed by
4.5 nL of 2M aqueous sodi um carbonate. The reaction m xture was heated at
75[err] for 3 hours cooled and diluted with 50 Ml of ethyl acetate. The
organic liquid was separated and washed with 10 nL water amméd®cnl brine,
dried and concentrated. The residue was €h?drat ographed on silica gel using
2.5 :1 hexane/ethyl acetate to afford conpound B (291 ng, 70% as a
colorl ess gum C, N- (3, 4- Di net hyl - 5-i soxazol yl)-4'-

cooled and added to 150 mL of water. The organic

layer was separated and the aqueous layer was

extracted with 2 x 50 mL of ethyl acetate. The

combined organic extracts were washed once with 100

5 mL of brine, dried and evaporated. The residue was
crystallized from Hexanes/ethyl acetate to afford

3.6g (74%) of compound B as a white solid.

C. -(4-Bxr 1)isox
10.

To a solution of 3.0g (10.56 mmol) of
compound B in 100 mL of absolute ethanol, 5 mL of
6N agqueous hydrochloric acid was added and the
solution was refluxed for 3 hours. The mixture was

15 concentrated to about 10 mL and the solution was
neutralized using agueous sodium bicarbonate. The
resulting mixture was extracted with 2 x 50 mL of
ether. The combined organic extracts were washed
once with 100 mL of brine, dried and evaporated.

20 The residue was chromatographed on 100g of silica
gel using Hexanes/ethyl acetate 9:1 to afford 1.6g
(68%) of compound C as a white solid.

D. N~-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-

25 methoxyethoxy)methyll-4*'~-(3-isoxa-

1 '~-biph -2-sulf

To a solution of 0.45g (1.17 mmol) of
compound B from Example 1 and 0.058g (0.05 mmol) of
30 tetrakis(triphenylphosphine)palladium(0) in 20 mL
of toluene under argon, 12 mL of 2M aqueous sodium '
carbonate was added followed by 0.315¢g (1.4 mmol)
of compound C in 12 mL of 95% ethanol. The mixture
was refluxed for 2 hours, diluted with 100 mL of
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(2-thiazolyl)[1,1-biphenyl]-2- sul fonam de To a solution of conpound B
(290 ng, 0.58 mmol) in 10 mL of 95% ethanol, 10 nL of 6N aqueous .
hydrochloric acid was added and refluxed for 1 hour. The reaction m xture
was concentrated and the pH of the solution was adjusted toufgmdng sodi um
bi carbonate solution. It was then acidified78o-pH 5 with glacial acetic
acid. The mxture was extracted with 3 x 40 nL ethyl acetate. The organic
liquid was washed with 10 nL water and 10 nL brine, dried and concentrated.
The residue was chronat ographed on silica gel using 100:1

di chl or omet hane/ netWa#ifA ang fpitgagtedewith| 2 x 50 mL of ethyl

acetate. The combined organic extracts were washed
once with 100 mL of brine, dried and evaporated.
The residue was chromatographed on 50g of silica

5 gel using Hexanes/ethyl acetate 2:1 to afford 0.27¢g
(56%) of compound D as a colorless gum.

E. N-(3,4-Dimethyl-5-isoxazolyl)-4"'-
(3-isoxazoly1)[1,1'—bipheny1]-?-
10 gulfonamide

To a solution of 0.26g (0.54 mmol) of
compound D in 10 mL of 95% ethanol, 10 mL of 6N
aqueous hydrochloric acid was added and refluxed

15 for 1 hour. The mixture was then concentrated,
diluted with 50 mL of water and extracted with 3 x
25 mL of ethyl acetate. The combined organic
extracts were washed once with water, dried and
evaporated (0.21g). This material was purified by

20 reverse phase preparative HPLC on a 30 x 500 mm ODS
S10 column using 67% solvent B (90% methanol, 10%
water, 0.1% trifluoroacetic acid) and 33% solvent 2
(10% methanol, 90% water, 0.1% trifluoroacetic
acid). The appropriate fractions were collected,

25 neutralized with aqueous sodium bicarbonate to PH 7
and concentrated to 10 mL. The solution was then
acidified to pH 4 using glacial acetic acid and the
white solid was filtered and dried to provide 0.13g
(61%) of the title compound.

30 M.p. 85-90°C.

Analysis Calculated for C20H17N304S. 0.26 H20:
Calculated: C,60.04; H,4.41; N,10.50; S,8.01;
. Found : C,60.04; H,4.30; N,10.50; S,8.15.
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compound (180 ngy, 75% as an off-white solid. Mp. 87-97C(anor phous).

Anal ysi s cal cul ated for

C20H17N303S2 0. 34[err]:

Cal cul ated: C, 57.52; H,

4.27; N, 10.06; S, 15.35; Found:, C, 57.68; H, 4.08; N, 9.90; S, 15.06.
62c

47 - Exanple 3 N (3, 4-D nethyl -5-isoxazolyl)-4"-(4,5-

HA6

di met hyl - 2- oxazol yl )[ 1, 1' - bi phenyl ] - 2- sul7oram de: [err]

10

15

20

To a solution of 6g (27.9 mmol) of 4-
bromophenylacetic acid in 200 mL of dichloromethane
under argon, 14 mL of 2M solution of oxalyl
chloride in dichloromethane was added. Then
drops of dimethylformamide was added and the

four

mixture was stirred at room temperature for 1 hour.
The solution was evaporated and dried in vacuo.
The residue was dissolved in 150 mL of methanol,
and 30 mL of 28% agqueous ammonium hydroxide was

added to the mixture. The solution was stirred at

room temperature overnight and then diluted with
150 mL of water. The resulting white solid was
filtered, washed with water and dried to afford

5.1g (85%) of compound A.

I
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[ery] A. 4- Bronobenzoi ¢ acid, 2-oxo-1- nethylgroovl ester To
3- hydr oxy- 2- butanone (1.32 g, 15 mmol) and 4-brombenzoyl, chloride (3.29
g, 15 mmol) in 15 nL dichloronethane at [err], 5 nL pyridi ne was added
dropwi se. The reaction was stirred at roomtenperature for ghggours, 150 ni
ethyl acetate was added and filtered. The fgg trate was washed with 2 x 50
mL 10% hydrochl oric acid, 30 nL water and 30 nL brine, dried and
concentrated. The residue was chromatographed on silica gel using 10:1
hexane/ et hyl acetate to afford conpound A (3.4 g 84% as a white solid.

B. 2-[(4-Bromophenvl)methylloxazole

A mixture of compound A (2g, 9.34 mmol) and

vinylene carbonate (0.9g, 10.45 mmol) in 6g of

5 polyphosphoric acid was heated at 170°C for 3
hours. The residue was added to 100 mL of water
and extracted with 2 x 100 mL of ethyl acetate.
The combined organic extracts were washed once with
water, dried and evaporated. The residue was

10 chromatographed on 200 mL of silica gel using
Hexanes/ethyl acetate 2:1 to provide 1.12g (50%) of
compound C as a white solid.

C. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-
15 methoxyethoxy)methyll-4'-(2-oxazolyl-
h 1 ' - phenyll-2-gulf mi

To a solution of 0.6g (1.56 mmol) of
compound B from Example 1 and 0.092g (0.08 mmol) of
20 tetrakis(triphenylphosphine)palladium(0) in 30 mL
of toluene under argon, 15 mL of 2M aqueous sodium
carbonate was added followed by 0.45g (1.87 mmol)
of compound B above in 15 mL of 95% ethanol. The
mixture was refluxed for 2 hours, diluted with 100
25 mL of water and extracted with 3 x 50 mL of ethyl
acetate. The combined organic extracts were washed
once with 100 mL of brine, dried and evaporated.
The residue was chromatographed on 200 mL of silica
gel using Hexanes/ethyl acetate 2:1 to afford 0.72g
30 (93%) of compound C as a colorless gum.
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- 48 - B 2- (4- Bronophenyl ) - 4. 5-di met hyl oxazol e A m xture of conpound A
(3.4 g, 12.54 mmol ), ammonium acetate (9.67 g, 125.4 mmol) and 10 nL acetic
acid was heated at 100[err] for 4 hours. After cooling, the m xture was
partitioned between 150 nL water and 200 ni ‘et hyl acet at e.HA@8®c or gani c

i quid was washed with 50 nL water and 50 81 -brine, dried and concentrated.
The resi due was chronat ographed on silica gel using 25:1 hexane/ et hyl
acetate to afford conmpound B (1.52 g, 48% as a white solid.

D. N-(3,4-Dimethyl-5-isoxazolyl)-4"'-
(2-oxazolylmethyl)[1l,1'-biphenyl]-2-
sulfonamide

5 To a solution of 0.79 (1.41 mmol) of
compound C in 15 mL of 95% ethanol, 15 mL of 6N
aqueous hydrochloric acid was added and refluxed
for 1 hour. The mixture was then concentrated,
diluted with 250 mL of water and extracted with 3 x

10 50 mL. of ethyl acetate. The combined organic
extracts were washed once with water, dried and
evaporated to provide 0.4lg of a colorless gum.
The residue was purified by reverse phase
preparative HPLC on a 30 x 500 mm ODS S10 column

15 using 67% solvent B (90% methanol, 10% water, 0.1%
trifluorocacetic acid) and 23% solvent A (10%
methanol, 90% water, 0.1% trifluorocacetic acid).
The appropriate fractions were collected and
neutralized with aqueous sodium bicarbonate to pH 7

20 and concentrated to 10 mL. The solution was then
acidified to pH 4 using dilute hydrochloric acid
and the resulting white solid was filtered and
dried to provide 0.098g (17%) of the title
compound.

25 M.p. 65-70°. _
1y nMR (CDC13): & 1.80 (s,3H), 2.11 (s, 3H), 4.16
(s,2H), 7.04 (s, 1H), 7.27 - 8.02 (m, 10H).
13¢c mMrR (CDC13): & 6.99, 11.20, 34.67, 108.10,
127.54, 128.32, 128.92, 129.47, 130.82, 133.15,

30 133.44, 135.95, 137.91, 138.51, 139.37, 141.25,
154.69, 162.27, 163.42.
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C.. N- (3, 4-Di net hyl - 5-i soxazolyl)-4"-(4,5- :

di net hyl - 2- oxazol yl ) - N-[ (2- met hoxy- et hoxy)nethyl] [1,1'-biphenyl] -2-

sul fonam de To a sol ution of- conmpound B from Exanple 1 (320 ng - 0.83 mmol)
and conpound B above (420 ng, 1.67 mml) in 7.5 nL of tol uenesaed 6 nm of
95% et hanol under argon, tetrakis(tripheny82 phosphine)pall adi un(0) (96 ng,
0.083 mml) was added, followed by 4.5 niL of 2M aqueous sodi um car bonat e.
The reaction m xture was heated at 75[err] for 4 hours, cooled and dil uted
with 50 nL of ethyl acetate. The organic |liquid was separated and washed
with 10 nL water and 10 nL brine, dri Example 18

- - 1-5- -4V~ (5-~

i ' -bi - -

aA. l1-(4~Bromophenyl)-3-{dimethylamino)-2-
propen-i-one
A solution of 7.0g (35.2 mmol) of 4-
10 bromoacetophenone in 7 mL of N,N-dimethylformamide
diethyl acetal was refluxed for 20 hours. The
solution was then diluted with 100 mL ether and
cooled to 0°C. The yellow crystalline solid was
filtered and dried to provide compound A (6.85q, :
15 77%).

B. -(4-B ( n igox

To a solution of 6.2g (24.4 mmol) of
20 compound A in 70 mL of methanol -at 0°C was added a
solution of 3.31g (29.27 mmol) of hydroxylamine-O-
sulfonic acid in 20 mL of methanol over a period of
3 minutes. After stirring at room temperature for
1 hour, the reaction mixture was poured into a
25 mixture of cold saturated sodium bicarbonate
solution (200 mL) and ice-water (200 mL). The
resulting mixture deposited 5.1g of a light yellow
solid. Recrystallization of this material in

—_—
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concentrated. The residue was chronmatographed on silica gel using 2:1
hexane/ et hanol to afford conpound C (300 ng, 709% as a colorless gum D

"N (3, 4-Di net hyl -5-i soxazol yl)-4"-(4, 5- _ _

di met hyl - 2-oxazol yl)[ 1, 1' - bi phenyl ] -2- sul fonam de To a solyilgigae Of
compound C (300 ng, 0.59 nml) in 10 mL ef 835% et hanol, 10 nL of 6N aqueous
- 49 - hydrochloric acid was added and refluxed for 1 hour. The reaction

m xture was concentrated, and

Hexane/ethyl acetate then provided 3.12g (57%) of
compound B as an off-white solid.

C. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-
5 methoxyethoxy)methyl]-4*-(5-
isoxazolyl)[1,1'-biphenyl]-2-
sulfonamide

To a solution of 0.56g (1.46 mmol) of

10 compound 1 from Example 1 and 0.08lg (0.07 mmol) of
tetrakis (triphenylphosphine)palladium(0) in 25 mL
of toluene under argon, 15 mL of 2M aqueous sodium
carbonate was added followed by 0.49g (2.18 mmol)
of compound B in 15 mL of 95% ethanol. The mixture

15 was refluxed for 2 hours, diluted with 100 mL of
water and extracted with 3 x 50 mL of ethyl
acetate. The combined organic extracts were washed
once with 100 mL of brine, dried and evaporated.
‘The residue was chromatographed on 50g of silica

20 gel using Hexanes/ethyl acetate 2:1 to afford 0.26g
(37%) of compound C as a colorless gum.

D. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(5-
isoxazolyl) [1,1'-biphenyl]-2-
25 gulfopamide

To a solution of 0.25g (0.52 mmol) of
compound C in 10 mL of 95% ethanol, 10 mL of 6N
aqueous hydrochloric acid was added and refluxed

30 for 1 hour. The mixture was then concentrated,
diluted with 100 mL of water and extracted with 3 x
50 mL of ethyl acetate. The combined organic
extracts were washed once with water, dried and
evaporated (0.21g). This material was purified by
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the- pH of the solution was adjusted to 8 using sodium bi carbonate sol ution.
It was then acidified to pH5 with glacial acetic acid. The mxture was
extracted with 3 x 40 ml ethyl acetate. The organic |iquid was washed with
10 nmL water and 10 nL brine, dried and concentrated. The regjglgesWas
chromat ographed on silica gel using 1:1 hexapelethyl acetate to afford the
title conpound (178 ngy, 72% as a white solid. Mp. 96-102C(anor phous).
Anal ysis calculated for [err]: Calculated: C, 61.76; H, 5.06; N, 9.82; S,

7.49; Found: C, 61.67; H 4.76; N, 9.91; S, 7.59. Exanple 4
reverse phase preparatlve HPLC on a 30 x 500 mm ODS

S10 column using 69% solvent B (90% methanol 10%
water, 0.1% trifluoroacetic acid) and 31%“solvent A
(10% methanol, 90% water, 0.1% trifluroacetic .
S acid). The appropriate fractions were collected
and neutralized with aqueous sodium bicarbonate to
PH 7 and concentrated to 10 mL. The solution was
acidified to pH 4 using glacial acetic acid and the
white solid was filtered and dried to provide 0.1lg
10 (53%) of the title compound.
M.p. 85-90°C.
Analysis Calculated for C20H17N304S. 0.27 H20:
Calculated: C,60.02; H,4.42; N,10.50; S,8.01;

Found: . C,60.16; H,4.24; N,10.36; S,8.17.
15 '
Example 19
I\
20

A. 4-Br =3-hvydroxybenzoi a
Bromine (58 g, 19 mL, 0.36 mol) in acetic
25 acid (50 mL) was slowly added over 2 hours to a
solution of 3-hydroxybenzoic acid (50 g, 0.36 mol)
in acetic acid (145 mL) with stirring at 15°C.
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N-¢3. 4-Di net hyl - 5-i soxazol yl )-4'-(5- oxazolyl [1,1

- bi phenyl ]-2-sul fonam de [err] O [err] A 5- (4- Bronophenyl ) oxazole A

m xture of 4.74 g (25.6 nmol) of p- bronobenzal dehyde, 5.0 g (25.6 mmol) of
t osyl net hyl - 50 - isocyanide and 4.25 g (30.7 nnDI) of HARAYdr ous

pot assi um carbonate in 150 nL of met hanot &&s-

After stirring at 15°C for an additional hour and

then at ambient temperature for 17 hours, the solid

formed was filtered and rinsed with acetic acid (20

mL). Drying by pulling air through the filter pack
S5 for 4 hours afforded 23.5 g (30%) of compound A.

B. 4-Bromo-3-hydroxybenzoic acid, methyl
ester

Sulfuric acid (concentrated, 9.4 mL) was

10 added to a solution of compound A (23.5 g: 0.11
mol) in methanol (350 mL). After refluxing for 19

hours, the reaction was allowed to cool to room

temperature and the pH was brought to about 4 with
saturated sodium bicarbonate. After evaporating

15 the methanol, the remaining solution was
transferred to a separatory funnel. Extraction
with ether (2 x 200 mL), washing_the combined
organic layers with brine (50 mL), and drying over
magnesium sulfate afforded 25 g of crude product

20 after evaporation of the solvent. Recrystal-
lization from ether/hexane afforded 13.3 g (53%) of
compound B. '

Cc. 4-Bromo-3-methoxybenzoic acid, methyl

25 egter
Dimethyl sulfate (6.4 mL, 67 mmol) and

potassium carbonate (10 g) were added to a solution

of compound B (13.3 ¢, 57 mmol) in acetone (86 mL).

After refluxing for 19 hours, the reaction was

30 cooled, the precipitate filtered off and the
filtrate evaporated in vacuo to afford 14.7 g of
crude product. Flash chromatography (silica, 50
mm diameter, 10% ethyl acetate/hexane) afforded
13.9 g of compound C (100%).
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ref.l uxed for 3 hours. The solvent was then evaporated, and 150 niL of water
was added to the residual solid. The tan-white solid was filtered and
washed several tines with water and then dried to yield conpound A (3.65 g,
64% . B. N- (3, 4-Di net hyl - 5-i soxazol yl )-N-[(2- HAG662C
met hoxyet hoxy) net hyl ] -4' - (5-oxa- zolyl)[ X Bé bi phenyl ]-2-sul fonam de To a
solution of 0.8 g (2.08 mml) conpound B fromExanple 1 and 0.12 g (0.1
nmol ) of tetrakis(triphenyl phosphine)-palladiunm0) in 25 nL of toluene
under argon, 15 nlL of 2M aqueous sodi um car bonate was added fol | owed by
0.70 g (3.12 nmmol ) of conmpound A in 15 nL of 95% et hanol. The m xture

D. _ _a. . .

Potassium hydroxide (2N, 120 mL, 240 mmol)

was added to a solution of compound C (19 g, 79

5 mmol) in methanol (670 mL). After stirring at
ambient temperature for 5.5 hours, water (100 mL)
was added and the methanol removed in vacuo. The
remaining solution Qas extracted with methylene
chloride and then acidified with 6N hydrochloric

10 acid to pH 1.5. Extraction with methylené chloride
(1 x 500 mL and 2 x 200 mL) afforded 17 g (93%) of
compound D after evaporation of the solvent.

E. 4- =3-m x nz

15 A solution of compound D (17 g, 73 mmol) and
dimethylformamide (0.3 mL) in thionyl chloride (18
mL, 3.5 mol) was heated at 60°C for 2 hours. After
evaporating the reaction in vacuo and azeotroping
with toluene (twice), the residue was dissolved in

20 tetrohydrofuran (30 mL) and added slowly to a
vigorously stirring concentrated ammonium hydroxide
solution (95 mL). The precipitate was filtered,
washed with water and dried in a vacuum desiccator
overnight to afford 17 g (100%) of compound E.

25
F.: 2-(4-Bxr =3- x

Polyphosphoric acid (18 g) was added to
compound E (8.5 g, 37 mmol) and the mixture was
heated and stirred until it was homogeneous.

30 vinylene carbonate (3.2 g, 2.4 mL, 37 mmol) was
added and the reaction mixture was stirred at 160°C
for 2 hours during which time the reaction mixture
evolvéd gas and turned black and gummy. After
cooling, water and ether were added, mixed and
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was*refluxed for 3 hours, diluted with 100 nL of water and extracted with 3
x 75 mL of ethyl acetate. The conbi ned organic extracts were washed once
‘with 100 nL of brine, dried and evaporated. The residue was chromat ographed
on 50 g of silica gel using Hexanes/ethyl acetate 2:1 to afdxggRd). 49 ¢
(49% of conpound B as a colorless gum G 87 - _ _

N- (3, 4- Di net hyl - 5-i soxazol yl)-4"-(5- oxazolyl)[1, 1" -biphenyl]-2-sul fonam de
To a solution of 0.49 g (1.01 nmol) of conpound B in 10 nL of 95% et hanol

10 nL of 6N aqueous hydrochl oric acid was added and refl uxed for 1 hour.
The mixture was thORCEBtEn(ERFen BiEed] | utHer \ieoarsedlavermawere The

sol uti on was filtered through Celite® and the filtrate

transferred to a separatory funnel. The organic
layer was washed with water (10 mL) and 1N sodium

5  hydroxide (30 mL), and dried over magnesium sulfate
to afford crude product after evaporation of the
solvent. Any solid remaining in the reaction flask
and the Celite® filter pad were rinsed with
dichloromethane (3 x 10 mL) which was then washed

10 with 1N sodium hydroxide (30 mL) and dried over
magnesium sulfate, The two portions of crude
product totaled 3.6 g. Flash chromatography
(silica, 50 mm diameter, 30% ethyl acetate/hexane)
afforded 2.3 g (24%) of compound F.

15 M.p. 68.5-70.5°C.

G. N-(3,4-Dimethyl-5-isoxazolyl)-2'-
methoxy-N-(2-methoxyethoxymethyl)-4"'-
(2-oxazolyl)[1,1'-biphenyl]-2-

20 ' sulfopnamide
A solution of compound B from Example 1 (2.3

g, 2.9 mmol) in ethanol (sparged with argon 20
minutes, 16 mL) was added to a solution of compound
F (1.1 g, 4.4 mmol) in toluene (sparged with argon

25 20 minutes,.32 mL). To this solution was added a
solution of sodium carbonate (1.0 g) in water
(sparged with argon 20 min, 16 mL) followed by
tetrakis (triphenylphosphine)palladium(0) (0.28 g,
0.24 mmol). After refluxing under argon for 2

30 hours, the solution was cooled and poured into
brine (40 mL). Extraction with ethyl acetate (2 x
150 mL) and drying the combined organic layers over
magnesium sulfate afforded 4.1 g of crude product
after evaporation of the solveht. Flash

This Sheet Has Been Reﬂlaced




neutralized to pH 7 using saturated aqueous sodi um bi carbonate and then
acidified to pH 4 using - 51 - glacial acetic acid. The white solid
obtained was filtered and dried (0.37 g). Crystallization from

di chl oronet hane/ et hyl acetat e/ Hexanes afforded 0.23 g (58%HRé62de title
‘conpound as a white solid. Mp. 189-191C -/&lysis Calculated for [err]:
Cal cul ated: C, 60.00; H 4.42; N, 10.49; S, 8.01;

chromatography (silica, 50 mm diameter, 40% ethyl
acetate/hexane) afforded 0.50 g (34%) of compound

G.
5 H. N-(3,4-Dimethyl-5-isoxazolyl)-2'-
' methoxy-4'~-(2-oxazolyl)[1,1'-
i -2~ 1 i

A solution of compound G (0.45 g, 0.88 mmol)

in ethanol (13.4 mL) and 6N hydfochloric acid (13.4

10 mL) was stirred at 90°C. After 3.5 hours, the
ethanol was evaporated in vacuo, and the residue
-transferred to a separatory funnel with
dichloromethane/water. Extraction with
dichloromethane (2 x 50 mL) and drying over

15 nmagnesium sulfate afforded 0.37 g (100%) of
compound H after-e%aporation of the solvent.

I. N-(3,4-Dimethyl-5-isoxazolyl)-2'-
hydroxy-4'-(2-oxazolyl)[1,1'~-
20 i n -2~ fonami

Boron tribromide (1 M in dichloromethane,

6.2 mL, 6.2 mmol) was added to a solution of
compound H (0.33 g, 0.77 mmol) in methylene
chloride (27 mL) with stirring at -78°C. After

25 stirring at -78°C for 30 minutes, the cold bath was
removed. After stirring a total of 2.5 hours, the
reaction mixture was transferred to a separatory
funnel with dichloromethane/water. The pH was
brought to 3.5 with saturated sodium bicarbonate.

30 Extraction with dichloromethane (2 x 70 mL), and
drying over magnesium sulfate afforded 0.68 g of
crude product after evaporation of the solvent.
Two flash chromatographies (silica, 25 mm diameter,
6% methanol/dichloromethane and silica, 15 mm
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Found: . C, 60.10; H, 4.17,
4- Di met hyl - 5-i soxazol yl)-4'-(4-
-sul fonam de [err]

N, 10.39; S, 8.04. Exanple 5 N (3,

oxazolyl) [ 1,1

- bi phenyl ] -2

[err] 4-(4-Bronophenyl) oxazole A mxture of 5.0 g (18

mol ) of [err], p- dibronoacet ophenone and 4.05 g (89.9 mmulA662cf or mam de

was stirred in an oi
poured into 150 nL of ice/water
nm. of ether. The conbi ned et her
and evaporated. The

bath at 130[err] for8%3 hours.

The m xture was then .

and the solution was extracted with 3 x 100

extracts were washed once with water,

dried

diameter, 50% ethyl acetate/dichloromethane)
afforded 60 mg (19%) of the title ocmpound.
M.p. 111.0-115.0°C.
Analysis calculated for C20H17N305S « 0.15 C4Hg03

S 0.40 H20:
Calculated: C, 57.29; H, 4.43; N, 9.73; S, 7.42;
Found: Cc, 57.30; H, 4.58; N, 9.37; s, 7.18.
Example 20
10
~<"
a0
g_N Oy
5H
CH, CH,
-[2'- - hyl-5-3 -
- 1] -4~ -4 - -
15 carboxamide
A, 2-(4-Bromophenyl)-4~-oxazolecarbox-
aldehvde
20 A mixture of compound A from Example 7 (810
mg, 3.40 mmol) selenium dioxide (1.89 g, 17 mmol)
and 6.8 mL dioxane was refluxed for 24 hours.
After cooling the mixture was filtered and the
filtrate was concentrated. The residue was
25 chromatographed on silica gel using 60:1

dichloromethane/ethyl acetate to afford compound A

(406 mg,

47%) as a light yellow solid.

[N
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rest due was chronmat ographed on 200 nlL of silica gel - 52 - using
Hexanes/ et hyl acetate 3:1 to afford 1.3 g 329 of conpound A as a |ight
~brown solid. B. N- (3, 4-Di net hyl -5-i soxazol yl ) -N-[ ( 2- _

. met hoxyet hoxy) nethyl ]-4'-(4- oxazalyl)[1, 1 -biphenyl]-2-suldxgegg de To a
~solution of 0.668 g (1.74 mmol) of conpound®®-from Exanple 1 and 0.104 ¢
(0.09 mmol ) of tetrakls(trl-phenylphosphlne)palIadlun(O) in 25 nL of

t ol uene under argon 15 nL of 2M aqueous

B. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(4-
formyl-2-~-oxazolyl)-N-[(2-methoxy
ethoxy)methyl] [1,1'-biphenyl]-2-

5 sulfonamide

To a solution of compound B from Example 1
(772 mg, 2.0 mmol), compound A (390 mg, 1.55 mmol)
in 15 mL of toluene and 12 mL of 95% ethanol under
10 argon, tetrakis(triphenylphosphine)palladium(0)

’ (116 mg, 0.1 mmol) was added, followed by 9 mL of
2M aqueous sodium carbonate. The reaction mixture
was heated at 75°C for 1 hour, cooled and diluted
with 80 ml. of ethyl acetate. The organic liquid

15 was separated, washed with 15 ml, water and 15 mL
brine, dried and concentrated. The residue was
chromatographed on silica gel using 3:2
hexane/ethyl acetate to afford compound B (290 mg,
37%) as a colorless gum.

20
C. 2-[2'-[[(3,4-Dimethyl-5-isoxa-
zolyl) [(2-methoxyethoxy)methyl]lamino] -
sulfonyll[1,1'~-biphenyl]l-4-yl]-4-
oxazolecarboxamide
25 _

To compound B (285 mg, 0.56 mmol) above and
sulfamic acid (108 mg, 1.11 mmol) in 5.6 mL
tetrahydrofuran at 0°C, an ice cooled solution of
sodium chlorite (101 mg, 1.11 mmol) in 5.6 ml water

30 was added. The mixture was stirred at 0°C for 3

minutes. 50 mL dichloromethane was added and the
organic liquid was washed with 10 mL brine, dried
and concentrated to give 2-[2'-[[(3,4-Dimethyl-5-
isoxazolyl) [ (2-methoxyethoxy)methyl]}amino] -
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sodi-um car bonate was .added fol | owed by 0.52g (2.32 nmol) of conpound A in
15 mL of 95% et hanol. The m xture was refluxed for 3 hours, diluted mnth :
100 nL of water and extracted with 3 x 75 nL of ethyl acetate. The comnbined
organi ¢ extracts were washed once with 100 nL of brine, drig d
evapor ated. The residue was chronmat ographedgpn. 50 g of silica gel using
Hexanes/ et hyl acetate 2:1 to afford 0.43 g (51% of conpound B as a
colorl ess gum C, N- (3, 4-Di net hyl -5-i soxazol yl)-4'-(4- oxazolyl)
[1, 1' - bi phenyl ]-2-sul fonam de To a solution of 0.75 g (1.55 mml) of
conpound B in 8 ni sflfeetldnilt,ri'-eishehel | }4unUpF4 3600501 dddrBRbMliY | V!
chloride (2.01 9g) a&g_éodl um
" To 2-[2'-[[(3,4-Dimethyl-5-isoxazolyl) [ (2-
methoxyethoxy)methyl]lamino]l sulfonyll[1,1'-
5 Dbiphenyll-4-yl]-4-oxazolecarboxylic acid and 0.014
mL dimethylformamide in 5.6 mL dichloromethane,
oxalyl chloride (2M in dichloromethane, 0.56 mL,
1.11 mmol) was added, stirred for 0.5 hours and
concentrated. To this mixture, 10 mL
10 tetrahydrofuran and 2 mL concentrated ammonium
hydroxide were added. The reaction mixture was
stirred at room temperature for 50 minutes and
concentrated. The organic liquid was washed with
15 mL water and 15 mL brine, dried and evaporated.
15 The residue was chromatographed on silica gel using
1:4 hexane/ethyl acetate to afford compound C (245

mg, 84% for three steps) as a colorless gum.

D. 2-[2'-[[(3,4-Dimethyl-5-isoxazolyl) -
20 : amino}sulfonyl][1,1'-biphenyl]-4-yl]-
- rboxami

To a solution of compound C (240 mg, 0.46
mmol) in 4.6 mL acetonitrile at 0°C, trimethyl-

25 silicon chloride (297 mg, 2.74 mmol) was added
followed by sodium iodide (410 mg, 2.74 mmol). The
mixture was stirred at room temperature for 1 hour.
5 mL water was added and extracted with 50 mL ethyl
acetate. The organic liquid was washed with 5 mL

30 saturated aqueous sodium thiosulfate and 5 mL
brine, dried and concentrated. The residue was
purified by preparative HPLC on a 30 x 500 mm ODS
S10 column using 37% solvent A (10% methanol, 90%
water, 0.1% trifluorocacetic acid) and 63% solvent B
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i odide (2.73 g) were added and the m xture was stirred at roomtenperature
for 1 hour. The m xture was then diluted with 10 nL of water and extracted
~with 100 nL of ethyl acetate. The organic | ayer was washed with 10 nlL of

' saturated aqueous sodiumthiosul fate, dried and evapor at eduagbes nateri al
.was purified by reverse phase preparative BRLE on 30 x 500 mm ODS S10
~columm usi ng 68% sol vent A (90% net hanol, 10% water, 0.1% - 53 -
“trifluoroacetic acid) and 32% sol vent B (10%

(90% methanol, 10% water, 0.1% tetrahydrofuran) to
provide the title compound (122 mg, 61%) as a white
solid.

M.p. 195°C dec.

5
Analysis calculated for C21H]18N4058 - 0.23H20:
Calculated: C, 57.00; H, 4.20; N, 12.66; S8, 7.24;
Found: c, 57.01; H, 4.10; N, 12.65; S, 7.18.
10 . Example 21
— -Di =5-3 zol -2°' -
-—4'-(2- 1 ' -
iph -2~ nami
/=\
o O-N
" \
S—N
‘") H CH,
15
A. 4- =3-m mi

To a solution of 10g (46.5 mmol) of 4-bromo-

20 3-methyl benzoic acid in 200 mlL of dichloromethane
under argon, 30 mL of 2M solution of oxalyl
chloride in dichloromethane was added. Four drops
of dimethylformamide was then added and the mixture
was stirred at room temperature for 1 hour. The

25 s=oltion was evaporated and dried in-vacuo. The
residue was dissolved in 100 mL of methanol, and 25
mL of 28% agueous ammonium hydroxide was added to
the mixture. The solution was stirred at room
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met hanol:; 90% water, 0.1%trifluoroacetic acid). The appropriate fractions
were coll ected and neutralized with agueous sodi um bi carbonate to pH 7 and
concentrated to 10 nL. The solution was acidified to pH 4 using glacial
acetic acid and the white solid was filtered and dried to pragésie 0.33 ¢
(54% of the title compound. Mp. 85 - 93€ 93amor phous). Anal ysis Cal cul at ed
for [err]: Calculated: C 60.18; H 4.40; N, 10.53; S, 8.03; Found: C
60.27; H, 4.05; N, 10.44; S, 7.88. Exanﬁlf 2

- Di -5-1i lyl)-4"-(2- et -4-
\-(3.4-Dimethyl -5 E%ﬁé%é%t%r% for(3 hourz, and then diluted with 500

mL of water. The resulting white solid was
filtered, washed with water and dried to afford
8.9g (89%) of compound A.

B. ~(4-Bromo-3 - hyvl

A mixture of compound A (1l2g, 56 mmol) and

vinylene carbonate (6.5g, 75.5 mmol) in 25g of

10 polyphosphoric acid was heated at 170°C for 3
hours. The residue was then added to 700 mL of
water and extracted with 3 x 250 mL of ethyl
acetate. The combined organic extracts were washed
once with water, dried and evaporated. The residue

15 was chromatographed on 200g of silica gel using
dichloromethane to provide 6.7g (50%) of compound B
as a white solid.

c. 2-[4-Br6mo—3-(bromomethyl)-
20 phenvlloxazole

A mixture of compound B (6.5g, 27.3 mmol),
N-bromosuccinimide (9.72g, 54.6 mmol) and benzoyl
peroxide (250 mg) in 250 mL of carbon tetrachloride

25 was refluxed for 8 hours while illuminating the
solution with a sun lamp. The mixture was then
cooled and filtered. The filtrate was concentrated
to provide 10g of a light yellow solid which was
used in the next step without any furtur

30 purification.
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oxazol yl-)[1.1" -biphenyl]-2-sulfonamde [err] [err] A

4- (4- Bronophenyl ) - 2- net hyl oxazol e A m xture of 2, 4-di bronpacet ophenone
(2.78 g, 10 mml) and acetanide (1.48 g, 25 nmol) was heated at 130[err]

for 3 hours. This m xture was - 54 - poured onto 30 g i caascsne 150_nL
ethyl acetate was added. The organic | ayer 98s-separated and washed wth 30
m. 1N sodi um hydroxi de, 30 nL 1N

D. 2- -5-(2-ox z

To a solution of 7g of crude compound C in
15 mL of anhydrous dimethylsulfoxide under argon,
5 5.5g of anhydrous trimethylamine N-oxide (prepared
as described in Soderquist et. al. Tet. Letters.,
27, 3961(1986)) was added and the mixture was
stirred at 55°C for 6 hours. The mixture was then
cooled, added to 150 mL of ice/water and extracted
10 with 3 x 100 mL of ethyl acetate. The combined
organic extracts were washed once with 100 ml, of
brine, dried and evaporated. The residue was
chromatographed on 300 mL of silica gel using
Hexanes/ethyl acetate 8:1 to afford 2.2g (46% for
15 two steps) of compound D as a white solid.

E. N-(3,4-Dimethyl-5-isoxazolyl)-2"'-
formyl-N-[(2-methoxyethoxy)methy1]-4'—
(2-oxazolyl)[1,1*'-biphenyl]-2-

20 gsulfonamide

To a solution of 2.3g (6 mmol) of compound B
from Example 1 and 0.3g (0.26 mmol) of
tetrakis (triphenylphosphine)palladium(0) in 40 mL
25 of toluene under argon, 20 mL of 2M agqueous sodium
carbonate was added followed by 1.0g (6.28 mmol) of
compound D in 20 mL of 95% ethanol. The mixture
was refluxed for 2 hours, diluted with 100 mL of
water and extracted with 3 x 50 mL of ethyl
30 acetate. The combined organic extracts were washed
once with 100 mL of brine, dried and evaporated.
The residue was chromatographed on 200 mL of silica
gel using Hexanes/ethyl acetate 1:1 to afford 1.69g
(55%) of compound E as a colorless gum.
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hydrochl.oric acid and 30 nL brine, dried and concentrated. The residue was
chromat ographed on silica gel using 15:1 hexane/ethyl acetate to afford

conmpound A (1.29 g,
5-i soxazol yl )-N-[ (2- net hoxyet hoxy) met hyl } -k gd met hyl -

N- (3, 4- Di et hyl -

oxazolyl)[1, 1 -biphenyl]-

54% as a white solid. B.

2-sul fonam de To- @56l uti on of conmpound A (402 ng,

1.7 mol) and conpound B from Exanple 1 (259 ng, 0.68 nmmol) in 6.5 nlL of
toluene and 5.2 nL of 95% et hanol under argon, tetrakis(triphenyl-
phosphi ne) pal | adi un(0) (78 ng, 0.068 mvl) was added and fol |l owed by 3.9 niL
of 2M aqueous sodi um carbonate. The reaction m xture was heated at 75[err]

10

F.

. N-(3,4-Dimethyl-5-isoxazolyl)-2'-

formyl-4'-(2-oxazolyl){1,1'-biphenyl] -
- £ mi

To a solution of 1.68g (3.28 mmol) of

compound E in 30 mL of 95% ethanol, 30 mL of 6N
aqueous hydrochloric acid was added and refluxed
for 1 hour. The mixture was then concentrated and
diluted with 250 mL of water and extracted with 3 x
150 mL of ethyl acetate. The combined organic

extracts were then washed once with water, dried

and evaporated to provide 1.46g (90%) of compound F

as a colorless gum.

15

20

30

G.

2'-(Aminomethyl)-N-(3,4-dimethyl-5-
isoxazolyl)-4'~-(2-oxazolyl)[1,1°*'-
biphenvll-2-gulfonamide

To a solution of 0.28g (0.66 mmol) of

compound F in 25 mL of methanol, 5g of ammonium

acetate and 1g of 3A molecular sieves were added

and stirred at room tempertaure for 1 hour. Sodium

triacetoxyborohydride (0.42g, 1.98 mmol) was added

and the mixture was stirred for an additional 45

minutes.

The solution was filtered, concentrated

to 10 mL, diluted with 25 mL of water and extracted
with 3 x 25 mL of ethyl acetate. The combined
organic extracts were then washed once with water,

dried and evaporated. The residue was

chromatographed on 15g of siliga gel using 5%
methanol in dichloromethane to afford 0.1g (36%) of

compound G as a white solid.
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for, 3.5, hours, cooled and diluted with 40 nL of ethyl acetate. The organic
| i quid was separated and washed with 10 nL water and 10 nL brine, dried and
concentrated. The residue was chromat ographed on silica gel using 2:1
hexane/ ethyl acetate to afford conpound B (183 ny, 54% as maé&2erless gum
C. N- (3, 4-Di net hyl -5-i soxazol yl)-4'-(2-96 - :

nmet hyl - 4- oxazol yl )[ 1, 1' - bi phenyl ].- 2- sul fonam de To a sol ution of conpound
B (180 ng, 0.36 mml) in 6 nL of 95% ethanol, 6 nL of 6N aqueous

hydrochl oric acid was added and the conbination was refluxed for 55

m nutes. The reacti®n ni xNr €3 wis Dimebhydatiul anzazed pl) o *t-he sol ution

was ' [(formylamino)methyl}-4'-(2-
_ _ s o
5 To a solution of 0.06g (0.14 mmol) of

compound G in 10 mL of dichloromethane at 0°C,
0.02g of acetic formic anhydride and 0.02 g
triethylamine were added. The mixture was slowly
warmed to room temperature and stirred fo; 1 hour.

10 The mixture was diluted with 10 nL of
dichloromethane, washed with 20 mL of 0.1N aqueous
hydrochloric acid and then with 20 mL of water.
The organic layer was dried and evaporated. The
residue was purified by reverse phase preparative

15 HPLC on a 30 x 500 mm ODS S10 column using 56%
solvent B (90% methanol, 10% water, 0.1%
triflurocacetic acid) and 44% solvent A (10%
methanol, 90% water, 0.1% triflurocacetic acid).
The appropriate fractions were collected,

20 neutralized with agueous sodium bicarbonate to pH 7
and concentrated to 10 mL. The solution was then
acidified to pH 4 using dilute hydrochloric acid,
and the white solid was filtered and dried to
provide 0.013g (21%) of the title compound.

25 M.p. 105-109°C.
lmnMR (cDC13): & 1.87 (s, 3H), 2.12 (s, 3H), 3.89
(ABq, J = 4.1, 15.8 Hz, 1H), 4.50 (ABq, J = 7.6,
15.8 Hz, 1H), 6.63 (br s, 1H), 7.03 - 7.93
(m, 10 H), 8.14 (s, 1H).

30 13¢ mMr (CDC13): & 6.83, 10.90, 39.80, 108.68,
124.26, 124.95, 127.29, 128.18, 128.79, 129.77,
130.26, 130.26, 130.52, 132.19, 133.58, 137.44,
137.61, 138.42, 138.88, 139.58, 154.37, 161.53,
162.25.
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adjusted to 8 using sodi um bi carbonate sol ution. 55 - It was then
acidified to pH5 with glacial acetic acid. The m xture was extracted with
3 x 30 nL ethyl acetate. The organic liquid was washed with 10 nlL brine,
dried and concentrated. The residue was chromat ographed onH¥d62za gel using
100: 1 dichl oronet hane/ met hanol- to afford+t1®§ title conpound (56 ng, 38% as
a light yellow solid. Mp. 90-100C (anorphous). Analysis cal cul ated for
[err]:

= =Dim l-5-isox 1)-2¢ -
xr 11 -4'-(2-
5 ' -2- £ i
=\
“0

W,

(o}
HsC~
: 1{ Q O
(5
4 H
CHy CHs
A. N-(3,4-Dimethyl-5-isoxazolyl)-2°'-
10 [[(methoxycarbonyl)aminolmethyl]-4"'-

(z-oxazolyl)[1,1'-bipheny1]-2—
sulfonamide

To compound G from Example 21 (75 mg, 0.18

15 mmol) in 3.5 mL tetrahydrofuran, triethylamine (35
mg, 0.35 mmol) was added, followed by methyl
chloroformate (17 mg, 0.18 mmol). The reaction was

stirred at room temperature for 1 hour. Additional
triethylamine (18 mg, 0.18 mmol) and methyl

20 chloroformate (17 mg, 0.18 mmol) were added and the
reaction was stirred at 40°C for another 1.5 hours.
The reaction mixture was concentrated and the
residue was purified by preparative HPLC on a 30 x
500 mm ODS S10 column using 42% solvent A (10%

25 methanol, 90% water, 0.1% trifluorocacetic acid) and
58% solvent B (90% methanol, 10% water, 0.1%
trifluoroacetic acid) to provide the title compound
(30 mg, 35%) as a white solid.

" M.p. 110-120°C (amorphous).
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Cal eul ated: C, 61.60; H 4.68; N, 10.26; S, 7.83; Found: C, 61.56; H, 4.33;
N, 9.85; S, 7.94. Exanple 7 N (3, 4-Di nethyl-5-isoxazolyl)-4"- 4-nethyl-
oxazolyl)[1, 1" -bi phenyl]-2-sul fonanide CH3 [err] [err]. A

2- (4- Bronmophenyl ) - 4- et hyl oxazol e 4-bronobenzonitrile (9.1 ga668cmol) and
propar gyl alcohol (2.8 g, 50 mol) were add28 porti onwi se into 12.5 nL
concentrated sulfuric acid at -15[err]. The reaction was stirred at [err]
for 3

Analysis calculated for C23H22N406S - 0.41H20:
Calculated: C, 56.39; H, 4.69; N, 11.44; s, 6.54;

Found: C, 56.11; H, 4.48; N, 11.19; S, 6.49.
5
10
==\
a0
vy I
CH™ Y °o o
o s-n— N
SEL)E
CHg CH3
A. N-[[2'-[[3,4~-Dimethyl-5-isoxazolyl)
15 - amino]sulfonyl]-4-(2-oxazolyl)[1,1'-
11-2-~ '-m

To compound G from Example 21 (75 mg, 0.18
mmol) in 7.1 mL tetrahydrofuran, methyl isocyanate
20 (71 mg, 1.24 mmol) was added. The reaction was
stirred at room temperature overnight and
concentrated.. The residue was purified by
preparative HPLC on a 30 x 500 mm ODS S10 column
using 46% solvent A (10% methanol, 90% water, 0.1%
25 trifluoroacetic acid) and 54% solvent B (90%
methanol, 10% water, 0.1% trifluoroacetic acid) to
provide the title compound (38 mg, 45%) as a white
solid. '
M.p. >150°, dec.
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56 .- hours, warnmed to roomtenperature slowy and stirred overnight. The
m xture was poured into 200 nL ice water, neutralized with sodi um

bi carbonate and extracted with 3 x 200 nL ethyl acetate. The conbi ned
organic liquid was washed with 50 nL brine; dried and conc&as6a2ced. The
resi due was chromat ographed on silica gel- 99 rg 30: 1 Hexane/ et hyl acetate
to afford conmpound A (1.44 g, 12% as a white solid. B

N- (3, 4-Di net hyl -5-i soxazol yl )-N-[(2- met hoxyet hoxy) net hyl]-4"-(4-nmethyl -

Analysis calculated for C23H23Ns505S - 0.45H20
0.2CH2C13:
Calculated: ¢, 55.00; H, 4.83; N, 13.82; S, 6.33;

Found: C, 54.57; H, 4.58; N, 13.61; S, 5.95.
5 .
Example 24
- 4-Di l-5-isoxazol -2 methyl -
1 inolm -4~ (2-0x 21y1) -
10 1,1'-biph -2-gulfonami
=\
a0
n H
HC—S-N Q
o 0
g—N O‘N
5 H
CHq CHs
A, N-(3,4-Dimethyl-5-isoxazolyl)-
15 2'[[{(methylsulfonyl)aminolmethyl]-4"'-

(2-oxazolyl)l,1*-biphenyl]-2-
gulfonamide

To compound G from Example 21 (75 mg, 0.18

20 mmol) and triethylamine (54 mg, 0.53 mmol) in 7.1
ml tetrahydrofuran, methanesulfonyl chloride (57
mg, 0.5 mmol) was added. The reaction was stirred
at 45°C for 2 hours. The reaction mixture was
concentrated and the pH of the solution was

25 adjusted to 8 using sodium bicarbonate solution.
It was then acidified to pH 5 with glacial acetic
acid. The mixture was extracted with '
dichloromethane. The organic liquid was
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oxazolyl)[1, 1 -biphenyl]-2-sul fonam de To a solution of conpound B from
Exanple 1 (320 ng, 0.83 nmol) and conpound A (397 ng, 1.67 mmol) in 7.5 nL
of toluene and 6 nmL of 95% et hanol under argon,

tetraki s(tri phenyl phosphi ne)- palladiun{0) (96 ng, 0.083 mBAeE2ems added,
followed by 4.5 nL of 2M aqueous sodi um €at®®nate. The reacti on m xture was
heated at 75[err] for 4 hours, cooled and diluted with 50 nL of ethyl
acetate. The organic |liquid was separated, washed with 10 nL water and 10
mL brine, dried and concentrated. The residue was chronatographed on silica
gel using 2:1 Hexafeneenyragedtand the aresidie sfafolvdigiedobyny, 72% as a

colorless gum  preparative HPLC on a 30 x 500 mm ODS S10 column
using 47% solvent A (10% methanol, 90% water, 0.1%
trifluoroacetic acid) and 53% solvent B (90%

5 methanol, 10% water, 0.1% trifluoroacetic acid) to
provide the title compound (27 mg, 30%) as a white
solid.

M.p. 110-120°C (amorphous).

10 Analysis calculated for C22H22N406S2 - 0.i4CH3COOH:
Calculated: C, 52.37; H, 4.45; N, 10.96; S, 12.56;

Found: C, 52.43; H, 4.37; N, 10.76; s, 12.11.
Example 25
15
- 1 - 4-Di hyl-5-i -
i -4-(2-0x% 10—
h ~2-vlimethyl mi
H
N
0 O-N
g—N’S/‘k
I K CH
o]
20 , CH3
A. N-[[2'-[[(3,4-Dimethyl-5~isoxa-
zolyl)aminolsulfonyl]-4-(2-
oxazolyl){[l1l,1'-biphenyl]-2-
25 _ 1 1 mi

To a solution of 0.075g (0.177 mmol) of
compound G from Example 21 in 10 mL of
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C. .
B (300

N- (3, 4-D net hyl - 5-i soxazol yl)-4"'-(4- .
nmet hyl - 2- oxazol yl )[ 1, 1' - bi phenyl ]-2- sul fonam de To a sol ution of conpound

ng, 0.60 nmol)

in 10 nL of 95% et hanol, 10 nL of 6N aqueous

hydrochl oric acid was added and refluxed for 1 hour. The reaeg2en m xture
was concentrated and
usi ng sodi um bi carbonate solution. It was then acidified to pH5 with
acetic acid. The m xture was

gl aci al

- 57 - the pH of- o4 sol ution was adjusted to 8

10

15

‘dichloromethane at 0°C, 0.019g (0.19 mmol) of

acetic anhydride and 0.019g triethylamine were
added. The mixture was then slowly warmed to room
temperature and stirred for 1 hour. The mixture
was diluted with 10 mL of dichloromethane and
washed with 20 mL of 0.1N agqueous hydrochloric acid
and then with 20 mL of water. The organic layer
was dried and evaporated. The residue was purified
by reverse phase preparative HPLC on a 30_x 500 mnm
ODS S10 column using 58% solvent B (20% methanol,
10% water, 0.1% trifluoroacetic acid) and 42%
solvent A (10% methanol, 90% water, 0.1%
trifluoroacetic acid). The appropriate fractions
were collected and neutralized with aqueous sodium
bicarbonate to pH 7 and concentrated to 10 mL. The
solution was acidified to pH 4 using dilute
hydrochloric acid, and the white solid was filtered
and dried to provide 0.041g (50%) of the title
compound.

M.p. 105-107°C.

Analysis calculated for C23H22N405S. 0.42 H20:
Calculated: C,58.27; H,4.86; N,11.82; S,6.76;
Found: C,58.38; H,4.71; N,11.71; S,6.93.
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extracted with 3 x 40 nL ethyl acetate. The organic liquid was washed with
10 nL water and 10 nL brine, dried and concentrated. The residue was
chromat ogr aphed on silica gel using 100:1 di chl oronet hane/ net hanol to
afford the title conpound (200 ng, 81% as a white solid. Mp662c
85-95[ err] (anor phous). Anal ysis cal cul at ed1Pdr -C21H19N304S 0. 25 H20:

Cal culated: C, 60.92; H 4.75; N, 10.15; S, 7.74; Found: C, 61.15; H, 4.60;
N, 9.89; S, 7.62. Exanple 8 N-(3,4-D nethyl-5-isoxazol yl)-4"-(5-nethyl -
oxazolyl) [1,1"-biphenyl]-2-sul fonam de [er@

N-[[2'~[[3,4~- -5~ ' -

_ 1f -4-(2- 1yl 1- nyll-2-
5 ' -
=\
(o]
H H
o]
i o.
° s—n—%/,'i
s H
CHj3 CHs
A, N-[[2'-[[3,4-Dimethyl-5-isoxazolyl)-
10 amino]sulfonyl}-4-(2-oxazolyl)[1,1°*'-
n -2- 1 !-phenvliur

To compound G from Example 21 (25 mg, 0.059
mmol) in 3 mL tetrahydrofuran, phenyl isocyanate(56
15 mg, 0.47 mmol) was added. The reaction was stirred
at room temperature overnight and concentrated.
The residue was purified by preparative HPLC on a
30 x 500 mm ODS S10 column using 33% solvent A (10%
methanol, 90% water, 0.1% trifluorocacetic acid) and
20 67% solvent B (90% methanol, 10% water, 0.1%
trifluoroacetic acid) to provide the title compound
(18 mg, 56%) as a white solid.
lmmMg (cDC13): & 1.82 (s, 3H), 2.16 (s, 3H), 3.99 -
4.38 {(m, 2H), 6.06 (s, br, 1H), 6.91 - 8.03 (m,
25 15H).
13¢ nMr (CcDC13): & 7.60, 11.81, 42.65, 109.39,

119.92, 123.29,.124.13, 127.10, 128.26, 129.61,
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[err] A. 2- (4- Bronophenyl ) - 5- net hyl oxazol e To 4-bronobenzoyl chloride
(4.39 g, 20 mol) in 40 nL dichl oronethane at [err], propargylam ne - 58
- (1.10 g, 20 nmol) was added, followed by triethylam ne (4.05 g, 40 mmol).
. The m xture was stirred at roomtenperature for 40 m nut esHA&BQcnlL et hyl
acetate was added and filtered. The filtr a0 was washed with 2 x 40 nL

wat er and 40 niL brine, dried and concentrated to give 4-Brono-N(2-

130.68, 130.79, 132.96, 134.80, 137.72, 139.56,
140.00, 140.25, 140.43, 155.63, 156.58.

Example 27
5
- | . - - - -
- -d-(2- 1.
1]-2- 1 1 ! = r
/=)
0o
(o]
i Oo.
S—N ’N
o H
CH.
10 CHy
A. N-[[2'-[[3,4~-Dimethyl-5-isoxazolyl)-
amino]l-sulfonyl]-4-(2-oxazolyl)[1l,1"'~
biphenvl]l-2-vllmethvl]IN'®!-propyvylurea
15

To compound G from Example 21 (20 mg, 0.047

mmol) in 3 mL tetrahydrofuran, propyl isocyvanate

(36 mg, 0.424 mmol) was added. The reaction

mixture was stirred at room temperature overnight
20 and concentrated. The residue was chromatographed

on silica gel using 100:4.5 dichloro-

methane/methanol to provide the title compound (16

mg, 67%) as a light yellow solid.

lg NMR (CD30D ): & 0.89 (t, J=7Hz, 3H), 1.46 (m,
25 2H), 1.70 (s, 3H), 2.10 (s, 3H), 3.06 (t, J=7Hz,

2H), 4.08 (s, 2H), 7.10-8.12 (m, 9H).

13¢c NMrR (cD30D ): & 6.57, 10.58, 11.62, 24.37,

42.91, 124.83, 125.06, 127.97, 129.10, 129.62,
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propyny| ) benzam de. 4-Brono-N-(2- propynyl)benzam de was added into ice
cooled 47 nL concentrated sulfuric acid. The reaction was stirred at
5-10[err] for 3 hours and at room tenperature overnight. The m xture was
poured into 500 nL ice water, neutralized with sodi um carbpretecto pH 8 and
extracted with 3 x 250 nL ethyl acetate.- o conbi ned organi c extracts were
washed with 200 nmL water and 100 nL brine, dried and concentrated to afford
conmpound A (4.5 g, 95% as a light yellow solid. Mp. 61-63[err]. B.

N- (3, 4- Di met hyl - 5-i soxazol yl ) -N-[ (2- net hoxyet hoxy) net hyl ] -4' - (5- net hyl -

130.34, 131.67, 133.11, 133.74, 139.83, 140.44,

140.87, 141.24, 141.96, 160.91, 162.99, 163.42.

-[[2'- 4-Di ~5-j zolvl)ami -
-4-(2- 1 s -biphenyl

T

o.

N N
HM
CH

10 CHy :

o=(p=0

A. N-[[2'-[[(3,4-Dimethyl-5~-isoxazolyl)-
amino]lsulfonyl]-4-(2-oxazolyl)[1,1'-
biphenyl]-2-yllmethyl] -N-methylaceta-

15 mide

To a solution of 0.15 g (0.35 mmol) of
compound F from Example 21 in 15 mL of dichloro-
methane, methyl amine (33% solution in absolute

20 ethanol, 0.13 mL, 1.06 mmol), glacial acetic acid
(0.12 g, 2 mmol) and 1 g of 3 A molecular sieves
were added. The mixture was stirred at room
temperature for 1 hour. Sodium triacetoxyboro-
hydride (0.22 g, 1.06 mmol) was added and the

25 mixture was stirred overnight. The solution was
then filtered, washed once with water, dried and
evaporated. The residue thus obtained was
dissolved in 10 mL of dichloromethane, and 0.072 g
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oxazolyl)[1, 1 -biphenyl]-2-sul fonam de To a solution of conpound B from
Example 1 (320 ng, 0.83 mmol) and conpound A (397 ng, 1.67 mmol) in 7.5 nL
of toluene and 6 nmL of 95% et hanol under argon,

tetraki s(tri phenyl phosphi ne) pal | adi un{0) (96 ng, 0.083 mMdiA66&xs added,
followed by 4.5 nL of 2M aqueous sodi unrct@bonate. The reaction m xture was
heated at 75[err] for 3 hours, cooled and diluted with 50 nL of ethyl
acetate. The organic liquid was separated and washed with 10 nL water and

10 L bri ne, drled and concentrated.  The resi due was chronato%ra%hed on

mmol) of triethylamine were added. The mixture was
stirred at room temperature for 16 hours and
evaporated. The residue was purified by reverse

5 phase preparative HPLC on a 30 x 500 mm ODS S10
column using 58% solvent B (90% methanocl, 10%
water, 0.1% trifluorcacetic acid) and 42% solvent A
(10% methanol, 90% water, 0.1% trifluoroacetic
acid). The appropriate fractions were collected,

10 neutralized with aqueous sodium bicarbohaﬁé to pH 7
and concentrated to 10 mL. The solution was
acidified to pH 4 using glacial acetic acid and the
white so0lid was filtered and dried to provide 0.069
g (41%) of the title compound as a light yvellow

15 solid.
M.p. 105-115°C.

Example 29
20 N-[[2'-[[(3,4-Di -5-igox 1 inol-
-4-(2~ 1yl 1'-bi nyl}]-2-
1 1 zam
~\
o

25
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-59- Hexane/ethyl acetate to afford conpound B (298 ng, 72% as a colorless
gum C. N- (3, 4-Di net hyl - 5-i soxazol yl)-4"-(5- .
nmet hyl - 2- oxazol yl )[ 1, 1' - bi phenyl ]-2- sul fonam de To a sol ution of conpound
B (298 ng, 0.60 mmol) in 10 nL of 95%ethanol, 10 nL of 6N mEEEIWS
hydrochl oric acid was added and refluxed-f®061-hour. The reaction mxture
was concentrated and the pH of the solution was adjusted to 8 using sodi um
bi carbonate solution. It was then acidified

a. N-[[2'-[[(3,4-Dimethyl-5-isoxa-

zolyl)aminolsulfonyl]-4-(2-oxazolyl)-
' -bj -2-y1l h

5 : To compound G from Example 21 (70 mg, 0.17
mmol) and benzoyl chloride (23 mg, 0.17 mmol) in
3.3 mL dichloromethane, triethylamine (37 mg, 0.36
mmol) was added. The reaction was stirred at room
temperature for 1.5 hours and concentrated. The

10 residue was purified by preparative HPLC Sn a 30 x
500 mm ODS S10 column using 33% solvent A (10%
methanol, 90% water, 0.1% triflﬁoroacetic acid) and
67% solvent B (90% methanol, 10% water, 0.1%
trifluoroacetic acid) to provide the title compound

15 (30 mg, 34%) as a white solid.
M.p. 128-135°C (amorphous)
1y NMR (CDCl3): 81.91 (s, 3H), 2.18 (s, 3H), 4.16-

4.76 (m, 2H), 7.13-8.13 (m, 14H).

20 Example 30
N-[[2'-T[(3,4-Dim ~5-igsoxazolyl in -
1f -4-(2-oxazol 1 1 -biphen -2 =
1 -2,2-4i1 h r o] mi
25
=\
o
I-IQCCH3 H
it
o o o<
g H
CH, CHs
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to pH5wth glacial acetic acid. The m xture was extracted with 3 x 40 nL
ethyl acetate. The organic liquid was washed with 10 nL water and 10 niL
brine, dried and concentrated. The residue was chronat ographed on silica
gel using 100:1 dichl oromethane/ methanol to afford the titHa66@epound (147
ng, 609 as an off-white solid. Mp. 90-108%rr] (anorphous). Analysis
calculated for [err]: Calculated: C, 61.60; H 4.68; N, 10.26; S, 7.83;
Found: C, 61.39; H 4.11; N, 10.03; S, 7.61

A. N-[[2'-[[(3,4-Dimethyl-5-isoxa-
zolyl)amino]l sulfonyl]l-4-(2-oxazolyl)-
[1,1'-biphenyl]-2-yllmethyl]-2,2-

i. !] ! .:

To compound G from Example 21 (105 mg, 0.25
mmol) and trimethylacetyl chloride (30 mg, 0.25
mmol) in 4.9 mL dichloromethane, triethylamine (55
mg, 0.54 mmol) was added. The reaction was stirred
10 at room temperature overnight and concentféted.
The residue was purified by preparative HPLC on a
30 x 500 mm ODS S10 column using 33% solvent 2 (10%
methanol, 90% water, 0.1% trifluorocacetic acid) and
67% solvent B (90% methanol, 10% water, 0.1%
15 trifluoroacetic acid) to provide the title compound
(52 mg, 34%) as a white solid.
M.p. 122-128°C
1y NMR (CDCl3): &81.18 (s, 9H), 1.93 (s, 3H), 2.18
(s, 3H), 3.96-4.46 (m, 2H), 7.24-8.05 (m, SH).

20
Example 31
' - -Dim .--'x lyl)am =
n -4-(2-0x l1.1*-biphen -2~
xyli meth x
25
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- 60 - N (3,4-D nethyl -5-isoxazolyl)-4"-(1H pyrazol - 1-Y1)

[1,1 -bi phenyl]-2-sul fonam de [err] A . 1- (4- Bronophenyl ) - 1H pyrazol e To
epi chl orohydrin (4 g, 43.23 mml) and 4- bronophenyl hydrazi ne
hydrochl ori de (19.32 g, 86.46 mmol) in 20 nL 60% et hanol , BA&ER&Yl am ne
(8.75 g, 12.05 mmol ) was added dropw se.~- o8 M xture was warned slowy and
then refluxed for 1 hour. The sol vent was evaporated, and the residue was
heated at 170[err] for 30 mnutes and at 200[err] for a further 10 m nutes.

150 nL water was added, and t he nlxture was extracted with 3 x 200 nL et hyl
A, 2'-[[(3,4-Dimethyl-S5-isoxazolyl)-

amino] -sulfonylj-4-(2-oxazolyl)[1,1*-
biphenvll-2-carboxvlic acid
To compound F from Example 21 (2.20 g, 5.20

S mmol) and sulfamic acid (1.01 g, 10.39 mmol) in 52
mlL THF at 0°C, an ice cooled solution of sodium
chlorite (940 mg, 10.39 mmol) in 52 mlL water was
added. The mixture was stirred at 0°C for 2
minutes and then diluted with 150 ml )

10 dichloromethane. The organic liquid was separated
and washed with brine, dried and concentrated. The
residue was purified by preparative HPLC on an ODS
S10 column using 43% solvent A(10% methanol, 90%
water, 0.1% trifluoroacetic acid) and 57% solvent B

15 (90% methanol, 10% water, 0.1% trifluorocacetic
acid) to provide compound A (503 mg, 22%) as a
white solid.

B. - 4-D -5-34 zolyl) -

i -2- 1i i hvl
ester
To compound A (258 mg, 0.59 mmol) in 5.9 mL
THF at 0°C, 1,1'-carbonyldiimidazole (209 mg, 1.29
25 nmmol) was added. After stirring at room
temperature for 1 hour, 1 mL methanol was added and
the reaction mixture was stirred at room
temperature overnight. An additional 3 mL methanol
was added and the mixture was heated at 50°C for an
30 additional 1 hour. After cooling to room
temperature, 10 mL 0.5N agqueous HCl was added and
stirred for 10 minutes. 60 mL ethyl acetate was
added and the organic liquid was separated and
washed with brine, dried and concentrated. The
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acetate.. The conbined organic liquid was washed with 50 nL brine, dried
and concentrated. The residue was chromat ographed on silica gel using 40:1
Hexane/ et hyl acetate to afford conpound A (2.92 g, 30% which was
crystallized fromhexane to give yell ow needles. Mp. 72-7#&8662c - 61 - B
N- (3, 4-Di net hyl - 5-i soxazol yl )-N-[(2- nethdMMbthoxy)nethyl] 4' - (1H pyrazol -
1-y1) [1,1 -biphenyl] -2-sul fonam de :

residue was purified by preparative HPLC on an ODS
S10 column using 34% solvent A (10% methanol, 90%
water, 0.1% trifluoroacetic acid) and 66% solvent B
(90% methanol, 10% water, 0.1% trifluoroacetic

5 acid) to provide the title compound (98 mg, 37%) as
a white solid.
M.p. 106-112°C (amorphous). Rf=0.54, silica gel,
20:1 dichloromethane/methanol.
1z NMR (CDC13): & 1.84 (s, 3H), 2.17 (s, 3H), 3.73

10 (s, 3H), 7.27-8.62 (m, 10H).

15 - -d ' = (D= ' 1.

20 a. N-(3,4-Dimethyl-5-isoxazolyl)-2'-(1-
hydroxy-l-methylethyl)-4'-(2-oxa-~-
' ' -bi r11-2-gulf i

To the title compound of Example 31 (87 mg,
0.19 mmol) in 1.9 mL THF at 0°C, methylmagnesium
25 Dbromide (1.4M in toluene/THF 75:25, 0.43 mL, 0.60
mmol) was added. The reaction was stirred at 0°C
for 10 minutes and at room temperature for 3 hours.
Additional methylmagnesium bromide (1.4M in
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To a sol.ution of conpound B from Exanple 1 (320 ng, 0.83 mmpl) and conpound
A (372 ng, 1.67 mml) in 7.5 nmL of toluene and 6 nL of 95% et hanol under
argon, tetrakis(triphenyl phosphine)- palladiun(0) (96 ng, 0.083 nmol) was
added, followed by 4.5 nL of 2M aqueous sodi um carbonate. TigsgRacti on

m xture was heated at 75[err] for 2.5 hodrllooel ed and diluted with 50 niL
of ethyl acetate. The organic liquid was separated, washed with 10 nL water
and 10 nL brine, dried and concentrated. The resi due was chromat ographed on
silica gel using 2.5:.1 Fbxane/etpg acetate to afford conmpound B (280 ny,

- 70% as a col or | es§0ogienedTHF 75p253, Q- 06 Fremlay | O 509 & awreerdol Was 4ddedH-

and stirred for an additional 10 minutes. The
reaction was quenched with ice-water and acetic
acid (45 mg, 0.77 mmol) and stirred for 10 minutes.

5 The mixture was extracted with ethyl acetate and
the organic extract was washed with brine, dried
and concentrated. The residue was purified by
preparative HPLC on an ODS S10 column using 37%
solvent A (10% methanol, 90% water, 0.1%

10 trifluoroacetic acid) and 63% solvent B (§0%
methanol, 10% water, 0.1% trifluoroacetic acid) to
provide the title compound (40 mg, 46%) as a white
solid.

M.p. 112-118°C (amorphous). Rf=0.27, silica gel,

15 20:1 dichloromethane/methanol.

g NMR (CDC13): & 1.46 (s, 3H), 1.76 (s, 3H), 1.91"
(s, 3H), 2.19 (s, 3H), 7.11-8.08 (m, 10H).

20 . Example 33

N-[[2'-T[(3,4-Dimethyl-5-igsoxa-

1€ ~4-(2- zol 1' -~
hen -2-ylimethyl]-2-m ilpr i
25
,%\
o
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pyrazol -1-yl)[ 1,1 -biphenyl]-2- sulfonam de To a sol ution of conpound B
(280 ng, 0.58 mmol) in 10 nmL of 95% et hanol, 10 nL of 6N aqueous
hydrochl ori ¢ acid was added and refluxed for 1 hour. The reaction m xture
was concentrated and the pH of the solution was adjusted togfsgtsd Ng sodi um
bi carbonate solution. It was then acidifiredlto-pH 5 with glacial acetic
acid. The mxture was extracted with 3 x 40 nL ethyl acetate. The organic

| i quid was washed with 10 nL water and 10 nlL brine, dried and concentrated.
The resi due was chromat ographed on silica gel using 100:0.8

di chl or onet hane/ nehanol ®o GE26rd [t(13e 4 +Pimethyl-5-isoxazolyl) -

aminolsulfonyl]-4-(2-oxazolyl)[1,1*-
biphenyl]-2-ylimethyl]-2-methyl-
propanamide
5 To compound G from Example 21 (70 mg, 0.17
mmol) and isobutyryl chloride (18 mg, 0.17 mmol) in
3.3 mL dichloromethane, triethylamine (37 mg, 0.36
mmol) was added. The reaction was stirred at room
temperature for 2 hours and concentrated. The
10 residue was purified by preparative HPLC on a 30 x
500 mm ODS S10 column using 38% solvent A (10%
methanol, 90% water, 0.1% trifluorocacetic acid) and
62% solvent B (90% methanol, 10% water, 0.1%
trifluorcacetic acid) to provide the title compound
15 (36 mg, 44%) as a white solid.
M.p. 112-120°C (amorphous). Rf=0.31, silica gel,
20:1 dichloromethane/methanol.

lg NMR (CDC13): & 1.13 (m, 6H), 1.93 (s, 3H),

20 2.19 (s, 3H), 2.42 (m, 1H), 4.04-4.43 (m, 2H),
6.56-8.40 (m, 11H).

25
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conpound (161 ny,

70% as an off-white solid. Mp. 88-98C (anorphous).

62 - Analysis calculated for [err]: Calculated: C, 60.56; H 4.64; N,
14.12; S, 8.08; Found: C, 61.26; H, 4.52; N, 13.96; S, 8.06.

N- (3, 4-Di net hyl - 5-i soxazolyl)-4" - [1- [(2- HA662¢C

met het hoxy) met hyl ] - 1H-i m dazol -2-yl ][ 1, ¥ 11® phenyl ] - 2-sul fonam de [err] A
2- (4- Bronophenyl ) - 1Hi i dazol e

10

15

25

~\
o

=X

FsC

o=0=0

O.
tad
H
CH, CHj

A. N-[[2'~-[[(3,4~-Dimethyl-5-isoxa-
zolyl)aminolsulfonyl]l-4-(2-oxa~-
zolyl)[1l,1'-biphenyl]}-2-ylimethyl]-

- 1 i
To compdund G from Example 21 (40 mg, 0.094

mmol) in 1.9 mL dichloromethane, triethylamine (19

mg, 0.19 mmol) was added and followed by

trifluorocacetic anhydride (20 mg, 0.094 mmol). The

reaction was stirred at room temperature for 2

hours and concentrated. The residue was purified
by preparative HPLC on a 30 x 500 mm ODS S10 column
using 37% solvent A (10% methanol, 90% water, 0.1%
trifluorcacetic acid) and 63% solvent B (90%
methanol, 10% water, 0.1% trifluorocacetic acid) to
provide the title compound (20 mg, 41%) as a white
solid. M.p. 112-120°C (amorphous). Rf=0.31, silica
gel, 20:1 dichloromethane/methanol. '

ln NMR (cDC13) : & 1.94 (s, 3H), 2.19 (s, 3H),
4.03-4.56 (m, 2H), 7.06-8.06 (m, 10H).

Example 35
- 4-Dj v]i-5- zolyl)-2"' -
i rhbonvl]-4'-(2-oxazol 13-
h 1ij-2- lfonami
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To. 4- Bronobenzal dehyde (9.25 g, 50 mml) and gl yoxal (40% wt. aqueous
solution, 11.6 nL, 80 mmol) in 20 nL net hanol, 60 nL 30% aqueous anmmoni um
hydr oxi de was added dropw se. The mixture was stirred at roomtenperature
overni ght. The sol vent was evaporated under vacuum The reasédoc was nmade
slightly al kaline by the addition of aquedii3 sodi um hydroxi de, and
extracted with 3 x 300 nL ethyl acetate. The conbi ned organic extracts were
dried and concentrated. The residue was dissolved in 100 nL nethanol and
filtered. The filtrate was concentrated and the residue was triturated with
20 nmL ethyl ether to give conpound A as a brown solid as (1.8 g, 16%.

~

o]

HyCHN

o %

S

n

OM
A, N-(3,4-Dimethyl~-5-isoxazolyl)-2*-
5 [ (methylamino)carbonyl]-4'~-(2-
zolvl 1'-bi -2-gul fonami

To compound A from Example 31 (124 mg, 0.28
mmol) in 2.8 mL THF at 0°C, 1,1'-carbonyldi-
imidazole (101 mg, 0.62 mmol) was added. After

10 stirring at room temperature for 2 hours, 1 mL
methylamine (40% in water) was added and the
reaction was stirred'at room temperature for 3
hours. 10 mL 1IN HCl was added and stirred for 3
minutes. The mixture was extracted with 50 mL

15 ethyl acetate and the organic extract was washed
with water and brine, dried and concentrated. The
residue was dissolved in 3 mL saturated sodium
bicarbonate water solution and filtered. The
filtrate was acidified to pH<S5 with sodium

20 Dbisulfate, and it was then filtered to give the
title compound as a white solid (80 mg, 63%).

M.p. 122-131°C.
Rf=0.11, silica gel, 20:1 dichloromethane/methanol.

25 1l NMR (CDC13): & 1.89 (s, 3H), 2.20 (s, 3H),

3.73 (s,3H), 2.76 (d, J=3.5Hz, 3H), 6.53-8.16 (m,
11H).

-
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- 63 - B 2- (4- Bronophenyl ) - 1- [ ( 2- met hoxy- et hoxy) met hyl ] - 1H-i m dazol e
To compound A (400 ng, 1.79 mmol) in 18 nl tetrahydrofuran, sodium hydride
(60%in mneral oil, 86 ng, 2.15 nmmol) was added. The mi xture was stirred
at roomtenperature for 10 mnutes. Methoxyethoxynethyl chliggéer: (335 ny,
2.59 mol ) was added dropw se. The reactiohldas stirred at roomtenperature
for 2 hours, and concentrated. 100 nL ethyl acetate was added and the
organic :

5
==\
(o]
0
O.
s ob
o H
CHy ICHg
A. 2'-[[(3,4-Dimethyl-5-isoxazolyl) [(2-
methylethoxy)methyl]aminolsulfonyl]-4-
10 (2-oxazolyl)[1,1'-biphenyl]-2-

carboxylic acid
To compound E from Example 21 (525 mg, 1.03
mmol) and sulfamic acid (199 mg, 2.05 mmol) in 14.7
mL THF at 0°C, an ice cooled solution of sodium
15 chlorite (186 mg, 2.05 mmol) in 14.7 mL water was
added. The mixture was stirred at 0°C for 2
minutes and then diluted with 100 mL
dichloromethane. The organic liquid was separated
and washed with brine, dried and concentrated to
20 provide compound A as a gum, which was used without
further purification.

B. 2'-[[(3,4-Dimethyl-5-isoxazolyl) [(2-
methylethoxy)methyl]lamino]sulfonyl]-4-
25 (2-oxazolyl)[1,1'-biphenyl]-2-carbonyl
hlori
To compound A and 0.026 mL DMF in
dichloromethane, oxalyl chloride (2M in
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l'iquid was washed with 20 nL water and 10 nL brine, dried and concentrat ed.
The residue was chronat ographed on silica gel using 100:400: 1 Hexane/ et hyl
acetate/triethylamne to afford conpound B (390 ng, 70%. C

N- (3, 4-Di net hyl - 5-i soxazol yl') - N-[ (2- net hoxyet hoxy) met hyl | sleepé-[ (2-

met hoxyet hoxy) net hyl ] -1 -im dazol-2- yl 4[115 ¥ - bi phenyl ]-2-sul fonam de To
a solution of conpound B from Exanple 1 (722 ng, 1.88 mml) and conpound B
above (390 ng, 1.25 mmol) in 11.25 nL of toluene and 9 nL of 95% et hanol

er argon, tetrakis(triphenyl hosphi ne) pal | adi un(0) (145 ng, 0.125
ﬁgg|; mag dlcﬁlorometﬁ;ne})l. pnm. )R 6 mmol) was added. The

reaction was stirred at room temperature for 1 hour
and concentrated to give compound B.

5 c. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-
methylethoxy)methyl]-2',4'-bis(2-
A 1'-bi -2-sulfon
A mixture of compound B, 1H-1,2,3-triazole
(71 mg, 1.03 mmol) and potassium carbonate (936 mg,
10 6.8 mmol) in 4.1 mL sulfolane was heated at 140°C
for 3 hours. The mixture was diluted with 100 mL
ethyl acetate, washed with water and brine, dried
and concentrated. The residue was chromatographed
on silica gel using 50:70:0.1 hexane/ethyl
15 acetate/triethylamine to afford compound C.

D. N-(3,4-Dimethyl-5-isoxazolyl)-2',4"-
bis(2-oxazolyl)[1,1'-biphenyl]-2-
sulfonamide

20 To compound C in 10 mL 95% ethanol, 10 mL 6N

HCl was added. The mixture was refluxed for 1 hour
and concentrated. The residue was neutralized to
PH~5 with sodium bicarbonate and extracted with
ethyl acetate. The organic extracts were washed

25 with brine, dried and concentrated. The residue
was purified by preparative HPLC on an ODS S10
column using 35% solvent A (10% methanol, 90%
water, 0.1% trifluoroacetic acid) and 65% solvent B
(90% methanol, 10% water, 0.1% trifluorocacetic

30 acid) to provide the title compound (56 mg, 12% for
four steps) as a white solid.
M.p. 108-113°C (amorphous). Rf=0.30, silica gel,
20:1 dichloromethane/methanol.
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added, followed by 6.75 nL of 2M aqueous sodi um carbonate. The reaction

m xture was heated at 75[err] for 3 hours, cooled and diluted with 75 nL of
ethyl acetate. The organic liquid was separated, washed with 15 nL water
and 15 nL brine, dried and concentrated. The residue was cfxggmd ogr aphed on
silica gel using 100:0.2 ethyl acetate/trigghylamne to afford conpound C
(400 ng, 56% as a colorless gum - 64 - D

N- (3, 4-Di net hyl -5-i soxazol yl)-4'-[1-

1y NMrR (CDC13): & 1.90 (s, 3H), 2.19 (s, 3H),
7.02~9.61 (m, 12H).

BEx 7 and Ex le 38
5
Z)-N- -D hvl-5-isoxazolvl)-4'-(2-
-2'-(2- 1 1 -
n - -
10
1)-4°¢-
1 1 ' -
15
A. (Z2)-N-(3,4~-Dimethyl~-5-isoxazolyl)-N-
[(2-methylethoxy)methyl]~4'~-(2-
20 oxazolyl)-2'-(2-phenylethenyl) [1,1'-
nyllj-2- mi
S
i



[ (2- met hoxyet hoxy) net hyl ] - 1Hi m dazol - 2-yl][1, 1" -bi phenyl]-2-sul fonam de
To a solution of conmpound C (400 ng, 0.70 mmol) in 12 nL of 95% et hanol, 12
nm. of 6N aqueous hydrochloric acid was added and refluxed for 1 hour. The
reaction mxture was concentrated and the pH of the sol uti aianggae adj usted
to 8 using sodium bi carbonate solution. Ftiwas-then acidified to pHS5 with

glacial acetic acid. 200 nL ethyl acetate was added,

and the organic liquid

was washed with 20 nL water and 20 nL brine, dried and concentrated. The
resi due was chronatographed on silica gel using 100:4:0.2

~di chl or onet hane/ ne ol / ammoni um hydr oxi de to

B. (E)-N-(3,4-Dimethyl-5-isoxazolyl)-N-
[(2-methylethoxy)methyl]-4'-(2-
5 ' oxazolyl)-2'-(2-phenylethenyl) [1,1"'-

n -2 = mi

To benzyltriphenylphosphonium chloride (300
mg, 0.77 mmol) in 7.7 mLI. THF at -78°C, n-butyl
lithium (2M in pentane, 0.39 mL, 0.78 mmol) was

10 added. The'cqld bath was removed and the mixture

was stirred at room temperature for 45 minutes

before cooling to -78°C again. Compound E from
Example 21 (304 mg, 0.59 mmol) was added at -78°C
and the reaction was then stirred at room

15 temperature for 2.5 hours. 10 mL water and 40 mL

ethyl acetate were added. The organic liquid was

separated and washed with saturated aqueous

ammonium chloride and brine, dried and

concentrated. The residue was chromatographed on

20 silica gel using 2:1 hexane/ethyl acetate to afford

a mixture of compounds 2 and B.

C. (Z)-N-(3,4-Dimethyl-5-isoxazolyl)-~-4'-
(2-oxazolyl)-2'-(2-phenylethenyl) -
25 ' ~bi n -2- mi
and
D. (E)-N-(3,4-Dimethyl-5-isoxazolyl)-4°'-
30 (2-oxazolyl)-2'~-(2-phenylethenyl) -
1 '!~-biphen -2-sulfonami

To a solution of compounds A and B in 6 mL

of 95% ethanol, 6 mL of 6N agqueous hydrochloric
acid was added and refluxed for 1 hour. The
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afford the title conpound (210 ng, 62%, which was crystallized from et hyl
acet at e/ Hexane to provide white crystals. Mp. 81-84[err]. Analysis
calculated for [err]: Calculated: C, 59.20; H 5.48; N, 11.51; S, 6.58;
Found: C, 59.25; H 5.42; N, 11.46; S, 6.39. - 65 HABSaople 11

" N- (3, 4-Di net hyl -5-i soxazolyl)-4"-[1-[(2-- 118 -

- hydr oxyet hoxy) net hyl ] - 1Hi m dazol -2-yl] [1,1"-

reaction mixture was concentrated and 80 mL ethyl
acetate was added. The organic liquid was
separated and washed with brine, dried and
concentrated. The residue was purified by
5 preparative HPLC on an ODS S10 column using 22%
solvent A (10% methanol, 90% water, 0.1%
trifluoroacetic acid) and 78% solvent B (90%
methanol, 10% water, 0.1% trifluoroacetic acid) to
provide compound C, the title.compound of Example
10 37 (73 mg, 19% for two steps) as a white solid.
M.p. 102-109°C (amorphous), Rf=0.32(silica gel,
20:1 dichloromethane/methanol).
The HPLC column was eluted with the same
solvents further to provide a mixture, which was
15 chromatographed on silica gel ﬁsing 100:2
dichloromethane/methanol to give compound D, the
title compound of Example 38 (27 mg, 7% for two
steps) as a light yellow solid.
M.p. 109-116°C (amorphous), Rf=0.32(silica gel,
20 20:1 dichloromethane/methanol).

lg NMR (CDC13) of the title compound of Example 37:
0 1.86 (s, 3H), 2.16(s, 3H), 6.38-6.51 (m,

J=12.3Hz, 2H), 6.60-7.98 (m, 15H).

25 _
ly NMR (CDC13) of the title compound of Example 38:
0 1.74 (s, 3H), 2.01(s, 3H), 6.72~7.10 (m,
J=16.4Hz, 2H), 7.17-7.98 (m, 15H).
30 Example 39
4-Chloro-N- - L4-dimethyl-5-
igoxazolvl)aminolsul fonvl]-4-(2-oxazolyl) -
l1,1'-biph 1]-2-vllmethvl]iphenyl mi
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bi phenyl]-2-sul fonam de [err] A N- (3, 4-Di net hyl - 5-i soxazol yl)-4"-[1-

[ (2- hydr oxyet hoxy) net hyl ] - 1H i m dazol - 2-yl][1, 1" - bi phenyl]-2-sul fonamn de
To the title conpound of Exanple 10 (120 ng, 0.25 nmol) in 2.5 nL

di chl oronet hane at [err], boron tribrom de (1M sol ution i HAE6Rkl or onet hane,
0.37 mL, 0.37 nmmol) was added dropw se.- THE& reaction mxture was stirred at
0-3[err] for 45 mnutes. 5 nL saturated aqueous sodi um bi carbonat e was
added and stirred for-- mnutes. The mxture was then acidified to pH5 . °
with glacial acetic acid and extracted with 3 x 40 ml 100:5

5 A. 4-Chloro-N-[[2'-[[(3,4~dimethyl~-5~
isoxazclyl)aminolsulfonyl]-4-(2-
oxazolyl)-[1,1'-biphenyl]-2-yl]-

1 ia mi

10 To a solution of 0.20 g (0.47 mmol) of
compound G from Example 21 in 15 mL of
dichloromethane, 0.082 g (0.47 mmol) of 4-
chlorobenzoyl chloride and 0.104 g (1.03 mmol) of
triethylamine were added. The mixture was then

15 stirred at room'temperature for 16 hours and
evaporated. The residue was purified by reverse
phase preparative HPLC on a 30 x 500 mm ODS S10
column using 79% solvent B (90% methanol, 10%
water, 0.1% trifluorocacetic acid) and 21% solvent A

20 (10% methanol, 90% water, 0.1% trifluoroacetic
acid). The appropriate fractions were collected
and neutralizqd with aqueous sodium bicarbonate to
pH 7 and concentrated to 10 mL. The solution was
then acidified to pH 4 using glacial acetic acid

25 and the white solid was filtered and dried to
provide 0.033 g (12.5%) of the title compound as a
white solid.

M.p. 130-134°C.
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di chl or anet hane/ net hanol . The conbi ned organic extracts were dried and
concentrated. The residue was purified by preparative HPLC on a 30 x 500 mm
ODS S10 col umm using 62% sol vent A (10% met hanol, 90% water, 0.1%
trifluoroacetic acid) and 38% sol vent B- (90@6nethano| 10%mwebge, 0. 1%
tetrahydrofuran) to provide the title conidond (80 ng, 69% as a white

solid. Mp. 93-103[err]. - 66 - Analysis calculated for [err]:
Example 40
N-[[2'-[][(3,4-D =-5- z =
-4-(2- z 1 1'- n -2-
5 - 2-trim x
=/
D /N

CH3 'cHs O
o’
| H?C M \ CH,

A. N-[[2'-[[(3,4-Dimethyl-5-isoxa-~
10 zolyl)amino]~sulfonyll-4-(2-
oxazolyl) [1l,1'-biphenyl]-2-yl]-
methyl]-N,2,2-trimethvipropanamide

To a solution of 0.25 g (0.59 mmol) of the

15 intermediate formed in the preparation of compound
A from Example 28 in 10 mL of dichloromethane,
0.078 g (0.65 mmol) of pivaloyl chloride and 0.131
g (1.30 mmol) of triethylamine were added. The
mixture was then stirred at room temperature for 16

20 hours and evaporated. The residue was purified by
reverse phase preparative HPLC on a 30 x 500 mm ODS
S10 column using 75% solvent B (90% methanol, 10%
water, 0.1% trifluoroacetic acid) and 25% solvent A
(10% methanol, 90% water, 0.1% trifluoroacetic

25 acid). The appropriate fractions were collected
and neutralized with aqueous sodium bicarbonate to
PH 7 and concentrated to 10 mL. The solution was
then acidified to pH 4 using aqueous sodium
bisulfate and the white solid was filtered and
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Calcul ated: C, 57.31; H 5.33; N, 11.62; S, 6.65; Found: C, 57.61; H, 5.04;
N, 11.33; S, 6.55. Exanple 12 N- (3, 4-Di nethyl -5-isoxazol yl)-4"-(1-nethyl -
1H i m dazol -2-vl) [1,1" -biphenyl]-2- sulfonanm de. lithiumsalt [err] A

2- (4-Bronophenyl)-1-nethyl-1H im dazole To conpound A fr@&nés2apl e 10
(700 ng, 3.14 mol) in 7.8 nL tetrahydrofut2h and 7.8 nlL

di met hyl f or mam de, sodi um hydride (60%in mneral oil, 151 ng, 3.77 mmol)
was added. The mixture was stirred at roomtenperature for 10 m nutes.

dried to provide 0.036 g (12%) of the title
compound as a white solid.
M.p. 125-130°C.

5 . Example 41
N-[[2*-T[(3,4-Di -5-i z i -
nyll-4-(2-oxazolyvl){1,1'-biphenyl]-2-
l1jmethyl]-N-meth nz
10 '
I\
o N

A, N-[[2'-[[(3,4-Dimethyl-5-iso-
xazolyl)aminol-sulfonyl]-4-(2-
15 oxazolyl)(1l,1'-biphenyl]-2-y1l1-
methvl] -N-methvlbenzami

To a solution of 0.25 g (0.59 mmol) of the

intermediate formed in the preparation of compound

20 A from Example'zs in 10 mL. of dichloromethane, 0.10
g (0.71 mmol) of benzoyl chloride and 0.13 g (1.3
mmol) of triethylamine were added. The mixture was
then stirred at room temperature for 16 hours and
evaporated. The residue was purified by reverse

25 phase preparative HPLC on a 30 x 500 mm ODS S10
column using 68% solvent B (90%'methanol, 10%
water, 0.1% trifluoroacetic acid) and 32% solvent A
(10% methanol, 90% water, 0.1% trifluoroacetic
acid). The appropriate fractions were collected
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| odonmet hane (891 ny, 6.28 mml) was added dropw se. The reaction m xture
was stirred at roomtenperature for 1 hour, and concentrated. 100 nL ethyl
acetate was added and the organic liquid was washed with 20 nL water and 20
nmL brine, dried and concentrated. The residue was chronat ogiaggf2ed on silica
gel using 100:1:0.1 di chl oronmet hane/ net hant22 armoni um hydr oxi de to afford

conpound A (500 ng, 67%. - 67 - B

N- (3, 4- Di net hyl - 5-i soxazol yl)-N (2-
~and neutralized with aqueous sodium bicarbonate to
PH 7 and concentrated to 10 mL. The solution was
then acidified to pH 4 using aqueous sodium
bisulfate and the white solid was filtered and

5 dried to provide 0.075 g (23%) of the title

compound as a white solid.
M.p. 132-140°C.

10
=\
O __.N
N 0,0 &N\
0 S_ A
@ v)\f‘
15 H

A, N-(3,4-Dimethyl-5-isoxazolyl) -N-
[(2-methoxyethoxy)methyl]-2'-~
oxazolyl~5-yl-4'-oxazol-2-yl-

20 1.,1'-biphenyl]l-2-sulfonami
A solution of Compound F from Example 21

(300 mg, 0.57 mmol), tosylmethylisocyanide (112 mg,

0.57 mmol) and potassium carbonaté (95 mg, 0.69

mmol) in 4 mL of methanol was refluxed for two

25 hours. After cooling to room temperature, the
reaction mixture was preabsorbed on Celite® and the
resulting powder was loaded onto a 2.5 x 20 cm
silica gel column. Elution was with a stepwise

gradient of 200 mL of ethyl acetate:hexane, 50:50
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met hoxyet hoxy) nethyl] -4'- (1-nethyl- 1H imdazol-2-yl)[1, 1 -biphenyl]-2-
~sul fonam de To a solution of compound B from Exanple 1 320 ng, 0.83 mmol)
and conmpound A (395 ng, 1.67 mmmol) in 7.5 nL of toluene and 6 nL of 95%

et hanol under argon,

tetraki s(tri phenyl phosphi ne)- pal | adi B8R 96 ny,

0. 083 nmml) was added, followed by 4.5 nmt &3 2M aqueous sodi um car bonat e.

The reaction m xture was heated at 75[err] for 3 hours, cooled and diluted
with 50 nL of ethyl
and 10 nl brine, dried and concentrated. The residue was

with 10 nL water

acetate. The organic liquid was separated and washed

" chr omat ogr aphed onto ethyl acetate in 10% intervals.

The pure

5

10

15

20

30

fractions were concentrated to afford 96 mg (30%)
of compound A as light yellow oil.

B. N-(3,4-Dimethyl-5-isoxazoly1)-2'?
oxazolyl-5-yl-4'-oxazol-2-yl-
1:-bi 1]1-2~ mi

A mixture of compound A (90 mg, 0.16 mmol),
ﬁu HC1 (1.6 ml) and ethanol (1.6 mL) was refluxed
for 2.5 hours. After cooling to room temperature,
the solvent was removed in vacuo and the residue
was partitioned between ethyl acetate (75 mL) and
saturated ammonium chloride solution (50 mL). The
organic layer was washed with water (50 mL) and
brine (50 mL). Drying (MgSO4) and concentration
afforded e pink solid. Attempts to dissolve this
solid in saturated NaHCO3 solution were
unsuccessful and the resulting suspension was
filtered and washed thoroughly with water. Drying
under high vacuum afforded 30 mg (41%) of the title
compound as a light pink solid.

Mp 212-218 °C. (dec.)

g NMR (DMSO-d€): & 1.56 (s, 3H), 2.06 (s, 3H),
5.82 (s, 1H), 7.21 (d, J= 8 Hz, 1H), 7.36 (m, 1H),
7.47 (s, 1H), 7.79 (m, 2H), 7.92 (4, J= 8 Hz, 1H),
8.13 (m, 1H), 8.32 s, 2H), 8.34 (s, 1H).

Other compounds contemplated by the present
invention include the following compounds:
1. N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl) -~
aminojsulfonyl]-4-(2-oxazolyl) [1,1'-biphenyl]-2-
yvllmethyl]-N-methylcyclopropanamide;
2. N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl) -
amino]sulfonyl]-4-(2-oxazolyl) [1,1'-biphenyl]-2-
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silica gel using 100:1.5:0.1 dichl oronet hane/ net hanol / anmoni um bi car bonat e
to afford conpound A (254.ng, 61% as a colorless gum C.

N- (3, 4-Di net hyl - 5-i soxazolyl)-4"-(1- nmethyl- 1H imdazol-2-yl) [1,1" -

bi phenyl ] - 2- sul f onam de lithium salt To a solution of cesgped B (250
ng, 0.50 mmol) in 9 nL of 95% et hanol, 9-m24f- 6N aqueous hydrochloric acid
~was added and refluxed for 1 hour. The reaction m xture was concentrat ed
and the pH of the solution was adjusted to 8 using sodi um bi carbonat e
solution. It was then acidified to pH5 with glacial acetic acid. The

- mxture was extracydtimerhyil 262, 2tdinethy hdet @t-mewly lt-he or gani c

ethyl)propanamide;
3. N-Cyclopropyl-N-[[2'-[[(3,4-dimethyl-5-
isoxazolyl)amino]lsulfonyl]-4-(2-oxazolyl) [1,1'-

5 biphenyl]l-2-yllmethyl]-2,2-dimethylpropanamide;
4, N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl) -
amino] sulfonyl]-4-(2-oxazolyl) [1,1'-biphenyl]-2-
vllmethyl]-2,2-dimethyl-N-(2,2,2-trifluoro-
ethyl)propanamide;

10 5. N—(3,4—D1methyl-5—isoxazolyl)-2‘—[2—(1—
methylethyl)-5-oxazolyl]-4'-(2-oxazolyl)[1,1'-
biphenyl] -2-sulfonamide;

6. N-(3,4-Dimethyl-5-isoxazolyl)-2"'-(4-
oxazolyl)-4'-(2-oxazolyl)[1l,1'-biphenyl]-2-

15 sulfonamide;

7. N-(3,4-Dimethyl-5-isoxazolyl)-2'-[2-(1-
methylethyl)-4-oxazolyl]}-4'-(2-oxazolyl)[1,1'-
biphenyl] ~2-sulfonamide;

8. N-(3,4-Dimethyl-5-isoxazolyl)-4'-{2-

20 oxazolyl)—2'—(2—oxazolylmethyl)[1,1'—biphenyl]-2-
sulfonamide;
9. N- (3, 4-Dimethyl-5-isoxazolyl)-4'-(2-

oxazolyl)-2'-[[5-(1-methylethyl)-2-oxazolyl]-
methyl] [1,1'-biphenyl]l-2-sulfonamide;

25 10. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl)-2'-[[4-(l-methylethyl)-2-oxazolyl] -
methyl]l[1,1'-biphenyl]-2-sulfonamide;

11. (E)-N-(3,4-Dimethyl-5-isoxazolyl)-2'~ (4~
methyl-2-pentenyl)-4'-(2-oxazolyl)[1,1'-biphenyl]-

30 2-sulfonamide;

12. (Z)-N-(3,4-Dimethyl-5-isoxazolyl)-2'- (4~
methyl-2-pentenyl)-4‘~(2-oxazolyl)[1l,1'-biphenyl]-
2—sulf6namide;
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| ayer was washed with 20 nL water and 20 nL brine, dried and concentrated.

The resi due was chronat ographed on silica gel using 100:6:0.3

di chl or onet hane/ nmet hanol / anmoni um bi car bonate to - 68 - afford

N- (3, 4-Di net hyl -5-i soxazol yl)-4"-(1-nethyl - HA662cC

1H i m dazol -2-1) (1, 1' - bi phenyl ] - 2-sul f oraidi2®e -( 189 ng, 92%, which was
di ssolved in 1IN lithium hydroxi de, added on to a HP-20 colum and el uted
with water and then 10:3 water/nmethanol to provide the title conpound as

white solid.
13. N-(3,4-Dimethyl-5-isoxazolyl)-2'-(4-

methylpentyl)-4'-(2-oxazolyl)[1l,1'~-biphenyl]-2-
sulfonamide;
14. ‘trans-N- (3, 4-Dimethyl-5-isoxazolyl)-2'-[[2-

S (l-methylethyl)cyclopropyllmethyl]-4'-(2-
oxazolyl) {1l,1'-biphenyl]-2-sulfonamide;

15. cis-N-(3,4-Dimethyl-5-isoxazolyl)-2'-[[2-(1-
methylethyl)cyclopropyllmethyl]l-4'-(2-oxazolyl) -
[1,1'-biphenyl]-2-sulfonamide; )

10 1s6. N- (3,4-Dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl)[1l,1':2',1''-terphenyl]-2-sulfonamide;
17. N- (3,4-Dimethyl-~-5-isoxazolyl)-3''-(1-
methylethyl)-4'-(2-oxazolyl)[1,1':2*,1''~
terphenyl] -2-sulfonamide;

15 18. N-(3,4-Dimethyl-5-isoxazolyl)-4''-(1-
methylethyl)-4'-(2~-oxazolyl)[1,1':2',1"' '~
terphenyl]}-2-sulfonamide;

19. N-(3,4-Dimethyl-5-isoxazolyl)-2'~[(2-
methylpropoxy)methyl]-4'-(2-oxazolyl)[1,1"'~

20 Dbiphenyl]-2-sulfonamide;

20. N-(3,4-Dimethyl-5-isoxazolyl)-2'-[2-(1-
methylethoxy)ethyl]-4'-(2-oxazolyl) [1,1'-biphenyl]-
2-sulfonamide; and '

21. N-(3,4-Dimethyl-5-isoxazolyl)-2'-[2~-[ (1~

25 methylethyl)sulfonyllethyll-4'-(2-oxazolyl)([1,1'-
biphenyll-2-sulfonamide.

The above compounds correspond (by number)
to the following structures:
30

a
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M p. >200C dec. Analysis calculated for [err] Calculated: C, 54.37; H,
5.32; N, 12.08; S, 6.91; Found: C, 54.58; H 5.05; N, 11.87; S, 6.80.
Exanpl e 13 N- (3. 4-Di net hyl -5-i soxazolyl) -4'- (1H

i mdazol -2-yl)[1, 1" -biphenyl]-2-sulfonam de. lithiumsalt fgegdcA

2- (4- Bronophenyl ) -1Hi m dazol e-1- carboxyli2ag acid, 1,1-dinethylethyl ester
To conpound A from Exanple 10 (446 ng, 2 nmmmol) in 20 nL acetonitrile,

di -t-butyl dicarbonate :

o Me
1
‘_‘
N O
>|\l( o. .0 N
o ‘S:N ~/  Me
@ H o me
.
-
Ny O
>|Y ® o
o, .0
o ‘S:N \\ Me
0 H o M
3
I\
<O
(ch
J
j\l\/ o o
s"oo \ Me
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(524 ng, 2.4 mol) and 4-di met hyl am nopyridine (24.4 ng, 0.2 mol) were
added. The reaction m xture was stirred at room tenperature overni ght and
concentrated. The residue was chronmat ographed on silica gel using 6:1
hexane/ et hyl acetate to - 69 - afford conpound A (500 mHA6RZ2H as a
l'ight yellow oil. B. 4'-11-[(1, 1- D net h¥T et hoxy) car bonyl ] -

1H i m dazol -2-yl]-N- (3, 4-Di net hyl -5- isoxazol yl)-N[(2-nethoxyet hoxy) -

1—k
Na O
x l o-N
N o .0 A\
.0 S,N x/  Me
O H o ™o
5
‘—\
Ny O
J
0 o. O A\
\=N &N ~/  Me
O H o Me
6
I\
No O
S lo“ 0 o-N
(J VL
7
=\
Na O
[o O
" oo N .
&N .
H Me
8
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methyl | 1, 1' - bi phenyl] -2-sul fonani de To a solution of conpound B from
Exanple 1 (496 ng, 1.29 nmmol) and conpound A (500 ng, 1.55 mmol) in 11.25
m. of toluene and 9 nlL of 95% et hanol under argon, tetrakis(triphenyl -
phosphi ne) pal I adi un{0) (149 ng, 0.129 nmol) was added, fol w2y 6. 75 nL
- of 2M aqueous sodi um carbonate. The reactippgnm xture was heated at 75[err]
for 3 hours, cooled and diluted with 75 nL of ethyl acetate. The organic
~liquid was separated and washed with 15 nL water and 15 nL brine, dried and
- concentrated. The residue was chromatographed on silica gel using 40:60:0.2
- hexane/ ethyl acetate/triethyF & ne to afford conmpound B (380 ng,

Ny O
§’° ®
W o, ,0 N
- Me
N
H o M
9
=\
Ny O
.>—(/§° O
o a .0 9N
- Me
N
H o pe
10
‘_\
)
o\\s': \\ Me
N
H e
11
~/\
)
= o-N
os\l,o \\ Me
N _
H  me
12

Sheet Has Been Re laced

T



51% as-.a colorless gum C. N- (3, 4- Di net hyl - 5-i soxazolyl)-4"-(1H

i mdazol -2-yl)[ 1,1 -bi phenyl]-2- sulfonamde, Ilithium salt To a solution
of conpound B (380 ng, 0.65 mml) in 12 nL of 95% et hanol, 12 nL of 6N
aqueous hydrochloric acid was added and refluxed for 1 houHA&6@c45 ni nutes.
The reaction mxture was concentrated and ¥2® pH of the sol ution was
~adjusted to 8 using sodium bi carbonate solution. It was then acidified to
pH 5 with glacial acetic acid, extracted with 3 x 80 nL 100:5

di chl or onet hane/ nmet hanol . Thle__i)r gani c extracts

Ny O
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- 70 - were dried and concentrated. The residue was dissolved in 1IN lithium
hydr oxi de and chronat ographed on HP-20 colum eluted with water and then
10: 2 water/ net hanol to provide the title conmpound as a white solid (180 ng,
69% . M p. >220C dec. Analysis calculated for [err]: Cal cugasege C, 54.91;
H 4.87; N 12.81; S, 7.33; Found: C, 54-980H 4.78; N, 12.73; S, 6.95.
Exanpl e 14 N-(3,4-D net hyl -5-i soxazolyl)-4'-(5-nethyl -

Ny O

19

‘_‘

L0

A0,
Q. .0 \
~ 2 ~ Me
N

O H o me

20
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oxazolyl.) [1.1"-biphenyl]-2-sulfonam de [err] [err] A

4- (4- Bronophenyl ) - 5- met hyl oxazol e To 4' - Br onopr opi ophenone (3.52 g, 16 5
mml ) and fornmam de (10.81 g, 240 mmol ) at 50[err], bromne (2.40 g, 15
mmol ) was added dropw se over 10 minutes. The reaction m xHa6é&2was heat ed
from50[err] to 130[err] over 20 m nutes akd then heated at 130[err] for 4
hours. After cooling, 150 nL ethyl acetate was added and the |iquid was
washed with 2 x 20 nL water and 20 niL brine, dried and concentrated. The
resi due was chronatographed;g%:m lica gel using 40:1 Hexane/ethyl acetate

to afford conpound A
a0

This Sheet Has Been Replaced




“(1.-59 g, 45%h1s$heetﬁ§s5‘§enke C%I-(S, 4- Di net hyl - 5-i soxazol ylI') - N-[ (2-
ﬂ -nmet hyl -4- oxazolyl) [1,1" -biphenyl

nmet hoxyet hoxy (
-2-sul fonam d m&u ﬂ HS of conpound B from Exanple 1 (384 ny, 1.0
mml ) and co g, 1.7 mmol) in 9 nL of tol ueneHa662&. 2 nl of

95% et hanol under argon, tetrakis(tripheny32 phosphine)pal | adi un{0) (116
ng, 0.10 nmmol) was added, followed by 5.4 nL of 2M aqueous sodi um

What We Claim Is:
1. A compound of the formula

or an enantiomer, diastereomer or pharmaceutically
acceptable salt thereof,

wherein:

one of X and Y is N and the other is 0;

R1, R2, R3 and R%¢ are each directly bonded
to a ring carbon and are each independently

(a) hydrogen;

(b) alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cycloalkenylalkyl, aryl,
aryloxy, aralkyl or aralkoxy, any of
which may be substituted with zl, z2

and z37
{c) halo;
(d) hydroxyl:;
(e) cyano;
(£) nitro;
(g) -C(0)H or -C(O)R>;
(h) -CO2H or -CO2R>;
(i) -24-NR6R7; or
(3)  -24-N(r10)-25-NR8RY; or

(k) R3 and R4 together may also be alkylene
or alkenylene, either of which may be

AN AR



car bonat e. The reaction nmixture was heated at 75[err] for 3 hours, cool ed
and d||ute@‘ Smhu&Q Rglmgghyl acetate. The organic liquid was separated
and washed nd 15 nL brine, dried and concentrated. The
resi due mes n?&ﬂu d on silica gel using 2.5:1 Hexanm6egbyl acetate
to afford conpoun ng, 64% as a-caBarl-ess gum C

N- (3, 4- Di met hyl - 5-i soxazol yl )-4' -(5- nethyl -4-oxazolyl) [1,1" -biphenyl]
-2- sul fonam de To a solution of conmpound B (300 ng, 0.60 nmol) in 10 nL of
95% et hanol, 10 nL of 6N aqueous hydrochloric acid was added and refl uxed
for 1 hour. The reaction nixtsubstuasutedceith &kd zhdnd z3,

completing a 4- to 8-membered
saturated, unsaturated or aromatic ring
together with the carbon atoms to which
they are attached;

RO is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,
aryl or aralkyl., any of which may be substituted
with z1, z2 and 2z3; .

R6, R7, R8, RY and R10 are each independently

(a) hydrogen; or

(b) alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, aryl or aralkyl, any
of which may be substituted with zl, 22
and z3; or

R® and R7 together may be alkylene or
alkenylene, either of which may be substituted with
zl, z2 and 23, completing a 3- to 8-membered
saturated or unsaturated ring together with the
nitrogen atom to which they are attached; or any
two of R8, RY and RrR10O together are alkylene or
alkenylene, either of which may be substituted with
zl, 22 and 23, completing a 3- to 8-membered
saturated or unsaturated ring together with the
atoms to which they are attached;

r11, r12, r13 ang R4 are each independently

(a) hydrogen;

(b) alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cycloalkenylalkyl, aryl,
aryloxy, aralkyl or aralkoxy, any of
which may be substituted with zl, z2
and z3,

-
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the pH of the solution was adjuSted to 8 using sodium bi carbonate sol ution.

It was then ThisSktetHasBeen®eplddeds Wi t h gl aci al "acetic acid. The mi xture was
extracted w't hyl acetate and the organic extracts were washed
with 10 nL | brine, dried and concentrated. Hig62esi due was

purified by preparative HPLC on a 30 x 50@3am-ODS S10 col um usi ng 30%
sol vent A (10% net hanol, 90% water, 0.1%trifluoroaceti-c acid) and 70%
-72 - solvent B (90% net hanol, 10% water, 0.1%

(c) heterocycle, substituted heterocycle or
heterocyclooxy;

(d) halo;

{e) hydroxyl;

(£) cyano;

(g) nitro;

(h) -C(O)H or -C(O)R3; .

(i) -CO2H or -CO2R5; _

(339  -SH, -S(O)nR>, -S(0)}-OH, -S(O)m-OR>,

-0-S(0)m-OR>, -0-S(0);mOH or
~0-S(0) m-OR>;
(k)  -z4-NR6R7; or
(1)  -24-N(R10)-z5-NRSRY;
Zl, 72 and zZ3 are each independently
(a)' hydrogen;

(b) halo;
(c)  hydroxy;
(d) alkyl;
(e) alkenyl;
(£) aryl;

(g) aralkyl;
(h) alkoxy:;

(1) aryloxy:;
(3) aralkoxy;

(k) heterocycle, substituted heterocycle or
heterocyclooxy;
(1) -SH, -S(0)nZb, -S(0)p-OH, -S(0);m-02Z8,

-0-8(0)p-2%, -0-S(0);mOH or
-0-5(0) p-0z5;

(m) OXO0;

(n)  nitro;

(o) cyano;

(p) -C(O)H or -C(0)z5;

(q) -CO2H or -C03z5;

e




t et-r ahydr of UITai BhdeOr49 BRI ge title conpound (150 ng, 61% as a white

solid. Mp. 86 ous) Anal ysis calculated for [err]:
Cal cul ated: C, I 2 N, 10.19; S, 7.77; Found: C, 61.20; H, 4.35;

N, 10.16; S, 15 -N- (3, 4-Dinethyl-5-isoxazol Waggdes (1H

inidazol-lJyInethyI) [1,1'-biphenyl]-2- sul3®nani de [err] A _

N- (3, 4-Di met hyl - 5-i soxazol yl ) -2- brono-benzenesul fonam de To a sol uti on of
0 g (11.74 mol) of

(r) -z4-Nz728,;

(s)  -z4-n(zll)-z5-§;
(t)  -z4-N(z11)-25-26; or
(w)  -z4-N(211)-25-N2728;
z4 and 25 are each independently
(a) a single bond;

(b)  -z2-5(0)pn-210-;

(c¢)  -z9-c(0)-210-;

(@)  -z9-c(s)-z10-;

(e)  -2z9-0-z10-;

(£)  -z9-g-z10-;

(9) -29-0-c(0)-210-; or
(h)  -z9-c(0)-0-210-;

z6 is alkyl, alkyl substituted with one, two
or three halogens, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,
aryl, aryl substituted with one, two or three
halogens, aryl substituted with trihaloalkyl, or
aralkyl;
z7 and 28 aré each independently hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, aryl or aralkyl of Zz7 and z8
together are alkylene or alkenylene, completing a
3- to 8-membered saturated or unsaturated ring
together with the nitrogen atom to which they are
attached;
z9 and z10 are each independently a single
bond, alkylene, alkenylene or alkynylene;
zll is
(a) hydrogen; or
(b) alkyl, alkyl substituted with one, two,
or three halogens, cycloalkyl,
cycloalkylalkyl, cycloalkenylalkyl,
aryl or aralkyl;

I
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2- bronDbenzenﬁﬁshéﬂmyBam mxde in 10 nL of pyridine was added 1.32 g

(11.74 nmol) -5-isoxazolam ne. The m xture was stirred at
roon1tenperatur overni ght, added to 150 nL of ice water and
filtered. The

ra was acidified to pH 2 using 6N aqueBdé62c - 73 -
. hydrochloric aC|d and the grey solid was f3l6t ered and dried. The solid was
crystallized from methanol/water to afford 4.0 g (>100% of compound A as
tan crystalline needl-es (mp. 125 - 126[err]; [err]

or -any two of z7, 28 and zll together are alkylene
6r alkenylene,‘éompleting a 3- to 8-membered
saturated or unsaturated ring together with the
atoms to whiéh they are attached;

J is-o, S, N or Nr1S;

K and L are N or C, provided that at least one
of K or L is C;

rR15 iy hydrogen, alkyl, hydroxyethoxy methyl
or methoxyethoxy methyl;

each m is independently 1 or 2;

each n is independently 0, 1 or 2; and

p is 0 or an integer from 1 to 2.

2. A compound of Claim 1, wherein Rl and R2
are each independently hydrogen, alkyl, alkoxy.
aryl, hydroxyalkyl, -CO2R> or -z4-NRO6R7,

3. A compound of Claim 1, wherein R3 and R4
are each independently alkyl.

4. A compound of Claim 1, wherein R1l and r1l2
are each independently hydrogen, hydroxy, amino,
heterocyclo, alkenyl, carboxamide or substituted
lower alkyl.

5. A compound of Claim 1, wherein Rl and R2
are each independently hydrogen, alkyl, alkoxy,
aryl, hydroxyalkyl, -CO2R5 or -z4-NRO®R7; R3 and R%
are each independently alkyl; and R11 and R12 are
each independently hydrogen, hydroxy, amino
heterocyclo, alkenyl, carboxamide or substituted
lower alkyl.
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= 0.51 (1096neTmaﬁ@ﬂ hane)). B
2 Br ono- N- (3, 4 ‘ a- zonI) N - (et hoxyet hoxynet hyl ) -
on

benzenesulfonanl lof 1.1 g (3.33 nmol) of conmpound A in 15
m. of THF at roon1tenperature under argon was added 0. 19 gHA868cmol ) of
sodi um hydri de (60% suspension in mneral 187l > in portions, and the
solution was stirred at roomtenperature for 10 m nutes.

Met hoxyet hoxynet hyl chloride (0.55 g, 4.4 nmol) was then added and the
solution was stirred overnight. The m xture was concentrated and dil uted
with 30 nmL of water, arfl exd reompeiing of fladin 3f wheyeincktaamd Rhe

are each independently hydrogen or lower alkyl.

7. A compound of Claim 1, wherein R3 and R4
are each independently alkyl of 1 to 4 carbon
atoms.

8. A compound of Claim 1, wherein R3 and r4
are each methyl.

9. A compound of Claim 1, wherein R11l and r12
are each independently hydrogen, hydroxy, -
heterocyclo, alkenyl, carboxamide or substituted
lower alkyl.

10. A compound of Claim 1, wherein Rl and R2
are each independently hydrogen or lower alkyl; R3
and R4 are each independently alkyl of 1 to 4
carbon atoms; and R1l and R12 are each
independently hydrogen, hydroxy, heterocyclo,
alkenyl, carboxamide or substituted lower alkyl.

11. A compound of Claim 1, wherein Rl and R2
are each independently hydrogen or lower alkyl; R3
and R4 are each methyl; and Rl and R12 are each
independently hydrogen, hydroxy, heterocyclo,
alkenyl, carboxamide or substituted lower alkyl.

12. A compound of Claim 1, wherein p is 0.
13. A compound of Claim 1, wherein p is 1.

14. A compound of Claim 1, wherein p is 0; R1
and R2 are each independently hydrogen or lower
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conbi ned or BanR. mare washed with 50 mL of brine, dried and
evaporated t (87% of conpound B as a browmn gum C.

N- (3, 4- Di et I) N-[ (2- nethoxyethoxy)methyl ]-4' -nmethyl [ 1
1' - bi phenyl ] -2 sulfonan1de To a solution of conpound B,HA&&2thyl ben-
zeneboronic acid (4.76 g, 35 mml) in 25@38L-of tol uene and 200 nmL of 95%
et hanol under argon, tetrakis(triphenyl phosphine)palladium0) (2.43 g, 2.1
nmol ) was added, followed by 150 niL of 2M aqueous sodi um car bonate. The
reaction m xture was heated at 80[err] for 2.5 hours, cooled and dil uted
"with 300 nL of etadMylac@aead Rie amegeack megbyd; and R11 and r12

are each indepenently hydrogen, hydroxy,
heterocyclo, alkenyl, carboxamide or substituted
lower alkyl. '

15. A compound of Claim 1, wherein p is 1; Rl
and R2 are each independently hydrogen or lower
alkyl; R3 and R%? are each methyl; and R1 and Rr12
are each independently hydrogen, hydroxy, _
heterocyclo, alkenyl, carboxamide or substituted
lower alkyl.

16. A compound of Claim 1, selected from the
group consisting of:
2'-[[(3,4-Dimethyl-5-isoxazolyl)amino] -
sulfonyl]-4-(2-oxazolyl)[1l,1'-biphenyl]-2-
carboxylic acid methyl ester;
N-(3,4-Dimethyl-5-isoxazolyl)-2'-(1l-hydroxy-1-
methylethyl)-4'-(2-oxazolyl) [1,1'-biphenyl]-2-
sulfonamide;
N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl) -
aminolsulfonyl]-4-(2-oxazolyl)[1,1'-biphenyl]-2-
yllmethyl] -2-methylpropanamide;
N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)-
aminolsulfonyl]-4-(2-oxazolyl)[l,1l'-biphenyl]-2-
vllmethyl]-2,2,2~-trifluorocacetamide;
N-(3,4-Dimethyl-5-isoxazolyl)-2'-[ (methyl-
amino)carbonyl]-4'-~(2-oxazolyl)[1,1'-biphenyl]-2-
sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-2',4'-bis(2-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;
(Z) -N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2~
oxazolyl)-2'-(2-phenylethenyl) [1,1'-biphenyl]-2-
sulfonamide;

l lllllll W ] H IIII



74, was .separ at'mit SheedHavdBeénReplateth 200 nL water and 200 ml of brine, dried
and concentrate [ was chromat ographed on silica gel using 5:1
hexane/ et hyl acmwgmnﬂﬂm "d conmpound C (9.0 g, 60% as a colorless gum
Rf = 0.74, silica gel, 1I1: xane/ et hyl acetate. D. HA662C
4' - (Bronomet hyl ) - N- (3, 4-di net hyl - 5- i soxadsl9yI-) - N- [ ( 2- net hoxyet hoxy) -
methvl | [ 1, 1" - bi phenyl ] -2-sul fonam de To conpound C (7.7 g, 17.89 mmol) in
180 nmL
(E) -N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl)-2'~-(2-phenylethenyl) {1,1'-biphenyl]}-2~
sulfonamide;
4-Chloro-N-[[2'-[[(3,4-dimethyl-5-isoxazolyl)-
aminolsulfonyll-4-(2-oxazolyl)-{[1,1'-biphenyll]-
2-vllmethyl]lphenylacetamide;
N-[[{2'-[[(3,4-Dimethyl-5-isoxazolyl)amino] -
sulfonyl]-4-(2-oxazolyl) [1,1'-biphenyl] -2-
yllmethyl]-N, 2, 2-trimethylpropanamide;
N-[[2'-[[(3,4-Dimethyl—5—isoxazolyl)émino]-
sulfonyl]-4- (2-oxazolyl) [1,1'~-biphenyl]-2-
yvllmethyll-N-methylbenzamide;
N-(3,4-Dimethyl-5-isoxazolyl)-2'-oxazolyl-5-
yl-4'-oxazol-2-yl-[1,1'-biphenyl]-2-sulfonamide;
N-[{[2'-[[(3,4-Dimethyl-5-isoxazolyl) -
amino]sulfonyl]-4-(2-oxazolyl)[1l,1'-biphenyl]-2-
yllmethyl] -N-methylcyclopropanamide;
N-[{2'-[[(3,4-Dimethyl-5-isoxazolyl) -
aminolsulfonyl]-4-(2-oxazolyl)[1l,1*'-biphenyl]-2-
vllmethyl]-2,2-dimethyl-N-(l-methyl-
ethyl)propanamide;
N-Cyclopropyl-N-[[2'-[[(3,4-dimethyl-5-
isoxazolyl)amino]sulfonyl]-4-(2-oxazolyl)[1,1'-
biphenyl]-2-yllmethyl]-2,2-dimethylpropanamide;
N-[[2'~-[[(3,4-Dimethyl-5-isoxazolyl) -
amino]lsulfonyl]-4-(2-oxazolyl)[1l,1'-biphenyl]-2-
yllmethyl]-2,2-dimethyl-N-(2,2,2~-trifluoro-
ethyl)propanamide;
N-(3,4-Dimethyl-5-isoxazolyl)-2'-[2-(1-
methylethyl) -5-oxazolyl]-4'-(2-oxazolyl) [1,1'-
biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-2'-(4~
oxazolyl)-4'-(2-oxazolyl)[1l,1'-biphenyl]-2-
sulfonamide;

A



carbon.tetrachmBShdeHumhhw gcci nimde (4.14 g, 23.25 mmol) and benzoyl

peroxi de (385 mere added. The reaction was refluxed for 1.5
hours. After co ctlon m xture was diluted with 200 nL
di chl or onet hane, mas ed 2 x 100 nL water and 100 nL kyaiggec dried and

concentrated. The residue was chronat ogs apd®d- on silica gel eluting with
4:1 hexane/ethyl acetate to provide conpound D (3.64 g, 40% as a colorless
gum Rf = 0.38, silica gel, 2:1 Hexane/ethyl acetate. E

N- (3, 4-Di net hyl - 5-i soxazol yl)-4"'-(1H imdazol -1-yl nethyl)-N-[(2-nethoxy

et hoxy)-nethyl ][ 1,1'-bi BhéByk}D2methyl-5-isoxazolyl)-2'~[2-(1-

methylethyl) ~-4-oxazolyl]- 4‘—(2—oxazolyl)[1 1'-
biphenyl] -2-sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-~
oxazolyl)-2'-(2-oxazolylmethyl) [1,1'-biphenyl]-2-
sulfonamide; _

N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl)-2'-[[5-(1-methylethyl) -2-oxazolyl]-
methyl] [1,1'-biphenyl]-2-sulfonamide; )

N- (3, 4-Dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl)-2'-{[4-(1l-methylethyl)-2-0oxazolyl]-
methyl] [1,1'-biphenyl]-2-sulfonamide;

(E) -N- (3, 4-Dimethyl-5-isoxazolyl)-2'~(4-
methyl-2-pentenyl)-4'-(2-oxazolyl)[1l,1'-biphenyl]-
2-sulfonamide;

(Z)-N-(3,4-Dimethyl-5-isoxazolyl)-2'-(4-
methyl-2-pentenyl)-4'-{2-oxazolyl)[1,1'-biphenyl]-
2-sulfonamide;

N- (3, 4-Dimethyl-5~isoxazolyl)-2'-(4-
methylpentyl)-4'-(2-oxazolyl)[1l,1'-biphenyl]-2-
sulfonamide;

trans-N- (3, 4-Dimethyl-5-isoxazolyl)-2'-[[2-
(1-methylethyl)cyclopropyllmethyl]-4'-(2-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;

cis-N-(3,4~-Dimethyl-5-isoxazolyl)-2'-[[2-(1-
methylethyl)cyclopropyl]lmethyl] -4'-(2-oxazolyl) -
[1l,1'-biphenyl]-2-sulfonamide;

N- (3,4+Dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl)[1,1':2*',1''-terphenyl]-2-sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-3''- (1~
methylethyl)-4'-(2-oxazolyl)[1,1':2',1"'"'~
terphenyl] -2-sulfonamide;

e
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o
sul fonari de To_conpoynd., %n e%ﬁcﬁg, 0.79 mml ) and imdazole (133 ng, 1.95
nmol ) potaSS|uﬁ¥' a6 T (326 ng, 2.36 mml) was added. The reaction
was stirred at r ¢ J e for 10 hours and then at 50[err] for 1
hour. The m xt uirlEIRNARIEN mnth 50 nL ethyl acetate, wagegdcwith 10 ni
water and 10 nL brine, drled and'concent ¢ at4d. - The 75 residue was
chromat ogr aphed on silica gel using 100:1.5 dichl oronet hane/ net hanol to

af ford conmpound

N-(3,4-Dimethyl-5-isoxazolyl)-4'"'-(1-
methylethyl)-4'-(2-oxazolyl)[1,1*:2*,1' '~
terphenyl]-2-sulfonamide;

N- (3,4-Dimethyl-5-isoxazolyl)-2'-[ (2-
methylpropoxy)methyl]-4'-(2-oxazolyl)[1,1'-
biphenyl]-2-sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-2'-[2-(1-
methylethoxy)ethyl]l-4'-(2-oxazolyl) [1,1'-biphenyl]-"
2-sulfonamide; and )

N-(3,4-Dimethyl-5-isoxazolyl)-2'-[2-[(1-
methylethyl)sulfonyl]lethyl]-4'-(2-oxazolyl)[1,1'-
biphenyl]-2-sulfonamide.

17. A compound'of Claim 1, selected from the
group consisting of:
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
thiazolyl) [1,1'-biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(4,5-
dimethyl-z-oxazolyl)[1;1'-biphenyl]-2—sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(5-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;
N—(3,4-Dimethy1—5—isoxazolyi)—4'-(4-
oxazolyl)[1,1'-biphenyl]-2—sulf6namide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-methyl-4-
oxazolyl) [1,1*'~-biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(4-methyl-2-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(5-methyl-2-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'- (1H-pyrazol-
1-yl)[1,1'~-biphenyl]-2-sulfonamide;
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ss gum Rf = 0.52, silica gel

E (220 -ny, .92, ,
nmet hane/ rret S/Qe &E aee%%lgﬂﬁ:m?, 4- Di et hyI 5-isoxazolyl)-4"-
bi

"10:1 trichl oro-
(1H

i m dazol - phenyl]-2- sul fonanm de To a sol ution of
conpound E in 6 nL of 95% et hanol

HCO was added The reaction mas‘refluxed]ﬂbw-Q hour s,

6 HA662c6N aqueous

cool ed and
concentrated. The reaction m xture was neutralized wth saturated aqueous
sodi um bi carbonate [err], and then acidified to pH <5 with acetic acid.

Filtration of the m xture prOV|ded a mhlte solid S n?l 5099 which was

N-(3,4-Dimethyl-5-isoxazolyl (2-
methoxyethoxy)methyl] -1H-imidazol-2-y1][1,1'-
biphenyl] -2-sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-4'-[1-[(2-
hydroxyethoxy)methyl] -1H-imidazol-2-y1][1,1'~
biphenyl] -2-sulfonamide;

N—(3,4-Dimethyl—5-isoxazolyl)—4'—(1—methyl¥1H=
imidazol-2-y1l)[1,1'-biphenyl]-2-sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-4'-(1H-imidazol-
2-y1)[1,1'-biphenyl]l-2-sulfonamide;

N- (3, 4-Dimethyl-5-isoxazolyl)-4'~ (5-methyl-4-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-4'-(1H-imidazol-
l1-ylmethyl) [1,1'-biphenyl]-2-sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-4'- (3~
isoxazolyl) [1,1'-biphenyl]-2-sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2~-oxazolyl-
methyl) [1,1'-biphenyl]-2-sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-4'-(5-
isoxazolyl) [1l,1'-biphenyl}-2-sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-2'-hydroxy-4'-
(2-oxazolyl) [1,1'~-biphenyl]-2-sulfonamide;

2-[2'-[[(3,4-Dimethyl-5-isoxazoly)aminol -
sulfonyl] [1,1'-biphenyl]-4-yl]-4-oxazole-
carboxamide;

N-(3,4-Dimethyl~5-isoxazolyl)-2"'-

[ (formylamino)methyl]-4'-(2-oxazolyl) [1,1'~
biphenyl]-2-sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-2"'-
[[(methoxycarbonyl)amino]methyl]-4'—(2-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;

N-[[2'-[[3,4-Dimethyl-5-isoxazolyl)amino] -
sulfonyl]-4-(2-oxazolyl)[1l,1'-biphenyl]-2-y1l]-
methyl]N' -methylurea;

HII\lIl |\\I\| L] |||\l \\ I|||



di ssol ved i n 1NhisiSheetlied BesprReplimied at ed under vacuum to give the hydrochl oride

salt of the titl a white solid (mp. 150[err] dec.) Rf = 0.27,
silica gel, 10:1 hane/ met hanol . Analysis calculated for [err]
1.1 [err]. 0.8 ) culated: C, 55.02; H 5.28;, N, 12.2%ag8s2c6.99; d
6.19. Found: C, 54.67; H, 4.88; N, 4.14%/;-S, 6.93; d, 6.30.

N-(3,4-Dimethyl-5-isoxazolyl)-2'[[ (methyl-
sulfonyl)amino]lmethyl]-4'-(2-oxazolyl) -
1,1'-biphenyl]-2-sulfonamide;

N-[[2'-[[(3,4-Dimethyl-5-isoxa-
zolyl)aminolsulfonyl]-4-(2-oxazolyl){1,1*'-
biphenyl]-2-yl]lmethyl]acetamide;

N-[[2'-[[3,4-Dimethyl-5-isoxazolyl)amino] -
sulfonyl]}-4-(2-oxazolyl)[1,1'-biphenyl]-2-y1l]-
methyl]N'-phenylurea; .

N-{[2'-[[3,4-Dimethyl-5-isoxazolyl) -
amino] -sulfonyl] -4-(2-oxazolyl) [1,1'-biphenyl]-2-
yvllmethyl]N'-propylurea;

N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)amino] -
sulfonyl]-4-(2-oxazolyl)[1l,1'-biphenyl]-2-yl]-
methyl] -N-methylacetamide;

N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)amino]-
sulfonyl]-4-(2-oxazolyl)[1l,1'-biphenyl]-2-yl]-
methyl]lbenzamide; and

N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)amino]-
sulfonyl]-4-(2-oxazolyl)[1l,1'-biphenyl]-2-y1l]-
methyl]-2,2-dimethylpropanamide.

18. & compound of Claim 1, selected from the
group consisting of:
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;
N-(3,4~-Dimethyl-5-isoxazolyl)-4'- (2~
thiazolyl) [1,1'-biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4"'- (5-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(4-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'- (1H-pyrazol-
1-y1){1,1'-biphenyl]-2-sulfonamide;
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- 76- Exanple—iﬁ‘ﬁF(S'ﬂﬂtmnethyl 5 i soxazolyl)-4'-(3- isoxazolyl)[1,1'
- bi phenyl ] -2-sul ol igd 4- Brono- N- hydr oxybenzenecar boxi mi doyl

brom de To a' hydrochlorlc acid in dinethylformam de, 8.5g
(42.5 mmol ) of ehyde oxi me was added and cookggki® 5C. 13g of.
oxone was then r I ons. The m-xLldde-was slowy warnmed to room

t enperature and stlrred for 8 hours. The reaction m xture was poured into
300 nL of cold water and extracted with

»T

N-(3,4-Dimethyl-5-isoxazolyl)-4'-(l-methyl-1H-
imidazol-2-yl) [1,1'-biphenyl]-2-sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-2'-hydroxy-4'-
(2-oxazolyl) [1,1'-biphenyl]-2-sulfonamide;

2-[2'-[[(3,4-Dimethyl~5-isoxazoly)amino] -
sulfonyl] [1,1'-biphenyl]-4-yl]-4-oxazole-

- carboxamide;

N-(3,4-Dimethyl-5-isoxazolyl)-2'-
[(formylamino)methyl]-4'-(2-oxazolyl)[1,11—
biphenyl] -2-sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-2'-

[[ (methoxycarbonyl)aminolmethyl]}-4'-(2-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;

N-[[2'-[[3,4-Dimethyl-5-isoxazolyl)amino]-
sulfonyl]-4-(2-oxazolyl) [1,1'-biphenyl}-2-yl]-
methyl]N'-methylurea;

N-(3,4-Dimethyl-5-isoxazolyl)-2" [[(methyl—
sulfonyl)aminolmethyl]-4'-(2-oxazolyl) -
1,1'-biphenyl]l-2-sulfonamide;

N-[{[2'-[[(3,4-Dimethyl-5-isoxazolyl) -
aminolsulfonyl]-4-(2-oxazolyl)[1,1" -blphenyll -2-
vllmethyl]acetamide;

N-[[2'-[[3,4-Dimethyl-5-isoxazolyl)amino]-
sulfonyl]-4-(2-oxazolyl) [1,1'-biphenyl]-2-y1]-
methyl]N'-phenylurea;

N-[[2'-[[3,4-Dimethyl-5-isoxazolyl) -
amino] -sulfonyl]-4-(2-oxazolyl) [1,1'-biphenyl]-2-
vllmethyl]N'-propylurea;

N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)amino] -
sulfonyl]-4-(2-oxazolyl) [1,1'-biphenyl]-2-y1]-
methyl] -N-methylacetamide;

N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)amino]-
sulfonyl]-4-(2-oxazolyl)[1,1'-biphenyl]-2-y1]-
methyllbenzamide; and
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2 x 150 nL of ether.

evaporated t
5- (Acet yl oxy

The conbi ned organic extracts were washed once with

nyl ) -4,5- di hydroi soxazol e A mBEa6éRe of 4. Qg

150 nL of Gmﬁmm@gyﬁqg§ﬂﬂﬁgk@chloric acid and brine (150 nlL), dried and

(17.06 nmol)

L

ﬂ (79% of conmpound A B
e
, 7.34g (85.3-rdB )-of vinyl acetate and 1.9g

(18.76 mml) of triethylamne in 50 nL of toluene was stirred at 75[err]

f or

2 hours.

The m xture was - 77 -

N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)amino]-
sulfonyll]l-4-(2-oxazolyl){l,1'-biphenyl]-2-y1l]-
methyl]-2,2-dimethylpropanamide.

19. A compound of Claim 1, selected from the
group consisting of:

2'-[[(3,4-Dimethyl-5-isoxazolyl)amino] -
sulfonyl]—4-(2—oxazolyl)[1,1'—bipheny1]—2-
carboxylic acid methyl ester; )

N-(3,4-Dimethyl-5-isoxazolyl)-2'-(l-hydroxy-1-
methylethyl)-4'-(2-oxazolyl) [1,1'-biphenyl]-2-
sul fonamide;

N-[[2°'-[[(3,4-Dimethyl-5-isoxazolyl)-
aminolsulfonyl]-4-(2-oxazolyl) [1,1'-biphenyl]-2-
vllmethyl] -2-methylpropanamide; '

N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)-
aminolsulfonyl]-4-(2-oxazolyl){l,1'-biphenyl]-2-
yllmethyl]-2,2,2-trifluocroacetamide;

N-(3,4-Dimethyl-5-isoxazolyl)~-2'~-[ (methyl-
amino)carbonyl]-4'-(2-oxazolyl) [1,1'-biphenyl] -2~
sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)~2',4'-bis(2-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;

(Z)-N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl)-2'-(2-phenylethenyl) [1,1'-biphenyl]-2-
sulfonamide;

(E) -N- (3, 4-Dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl)-2'-{2-phenylethenyl) [1l,1' -biphenyl] -2~
sul fonamide;

4-Chloro-N-[[2'-[[(3,4-dimethyl-5-isoxazolyl)a
minolsulfonyl]-4-(2~-oxazolyl)-[1l,1'-biphenyl]-
2-yllmethyl]lphenylacetamide;
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cool ed: and added to 15 f water. The organic | ayer was separated and

t he aqueous cted wth 2 x 50 nL of ethyl acetate. The
conbi ned org re washed once with 100 nL of brine, dried and
evapor at ed. crystallized from Hexanes/ et lmple62eet ate to

afford 3. 69 (749@ of conpound B as a whil&solid. C
3-(4-Bronophenyl )i soxazole To a solution of 3.0Qg (10.56 nmmol) of conpound B
in 100 nL of absolute ethanol, 5 nL of 6N aqueous hydrochloric acid was
added and the solution was refluxed for 3 hours. The m xture was
concentrated to about Nt®[&f -&h&3 ¢ frePTRethy brbvidoxeaelyd)) emanolsi ng aqueous

sodi um bi car bonakg1 £dR@11-4- (2-oxazolyl) [1,1' -biphenyl]-2-
yllmethyl]-N, 2, 2-trimethylpropanamide;
N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)amino]-
sulfonyl] -4~ (2-oxazolyl) [1,1'-biphenyl]-2-
yllmethyl]-N-methylbenzamide; and
N-(3,4-Dimethyl-5-isoxazolyl)-2'-oxazolyl-5-
yl-4'-oxazol-2-yl-[1,1'-biphenyl]l-2-sulfonamide.

20. A method of treating endothelin;felated
disorders in a mammal, which comprises
administering to said mammal an effective
endothelin-related disorder treating amount of a
compound of Claim 1.

21. A method of treating hypertension, which
comprises administering an effective hypertension
treating amount of a compound of Claim 1.

22. A method of treating pulmonary
hypertension, which comprises administering an
effective pulmonary hypertension treating amount of
a compound of Claim 1.

23. A method of treating renal, glomerular or
mesangial cell disorders, which comprises .
administering an effective renal, glomerular or
mesangial cell disorder treating amount of a
compound of Claim 1.

24. A method of treating endotoxemia, which
comprises administering an effective endotoxemia
treating amount of a compound of Claim 1.

A



resul tisng m xture was extracted with 2 x 50 nL of ether. The conbi ned

or gani c ext r ahit ShewtdlaeBeen ehnce with 100 nmL of brine, dried and
evaporated. T chromat ogr aphed on 100g of silica gel .using
Hexanes/ et hyl afford 1. 6g ﬁ68@© of conpoundHZb&2ca white
solid. D. , 4-Di met hyl - 5-i soxazoFyLl37N=[ (2- met hoxyet hoxy) net hyl ]
-4'- (3-isoxa- zolyl) [1,1" -biphenyl]-2-sulfonan de To a solution of 0.45¢g
(1.17 mol ) of conpound B from Exanple 1 and 0.058g (0.05 nmol) of

tetraki s(triphenyl phosphi ne).pal | adium(0) in 20 nL of toluene under argon,
12 mL of 2M aqueous SO%ELW\@aPﬁﬁ eg&agrﬁﬂﬁéﬂgf%ﬁ¢%ﬁ%ﬁabywhﬂgﬁ59 (1.4

nmol ) comprises administering an effective ischemia
treating amount of a compound of Claim 1.

26.. A method of inhibiting cell growth, which
comprises administering an effective cell growth
inhibiting amount of a compound of Claim 1.

27. A method of treating atherosclerosis,
which comprises administering an effective
atherosclerosis treating amount of a compound of
Claim 1. '

28. A method of treating restenosis, which
comprises administering an effective restenosis
treating amount of a compound of Claim 1.

29. A method of treating subarachnoid
hemorrhage, which comprises administering an
effective subarachnoid hemorrhage treating amount
of a compound of Claim 1.

30. A method of treating benign prostatic
hypertrophy, which comprises administering a begign
prostatic hypertrophy treating amount of a compound
of Claim 1. '

31. A method of treating congestive heart
failure in a mammal, which comprises administering
to said mammal an effective congestive heart
failure treating amount of a compound of Claim 1.

32. A compound of the formula

T



of sconpound Cin 12 nL of 95% ethanol. The mixture was refluxed for 2
hours, di | wiieshemHadBek)Rephkcedof . -78 - water and extracted with 3 x 50 nL

of ethyl ac | i ned organic extracts were washed once with 100
mL. of bri nej’“ﬁ}l porated. The residue was chronmatgggeghed on 50g
of silicag L s/ethyl acetatel28l-to afford 0.27g (56% of
conpound D as a colorless gum E. N- (3, 4-Di net hyl - 5-i soxazol yl)-4'-

RI K
Y
L/.\O\l— {(CH;)p

R2 J 2\
R11___O___ R12

or an enantiomer, diastereomer or pharmacéutically
acceptable salt thereof,

wherein:

one of X and Y is N and the other is 0;

R, R2, R3 and R? are each directly bonded
to a ring carbon and are each independently

(a) hydrogen;

(b) alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cycloalkenylalkyl, arvl,
aryloxy, aralkyl or aralkoxy, any of
which may be substituted with 2zl, 22

and z37
(c) halo;
{(d) hydroxyl;
(e) cyano;
(£) nitro;
(g) -C(0O)H or -C(O)R5;
{h) -CO2H or -CO2R3;
(i) -z4-NROR7; or
()  -z4-N(r10)-25-Nr8RY; or

(k) R3 and R% together may also be alkylene
or alkenylene, either of which may be
substituted with zl, z2 and z3,
completing a 4- to 8-membered
saturated, unsaturated or aromatic ring

s



(3-tsoxazol yI' 11,1 -biphehyi]-fi sul fonam de To a solution of 0.26g (0.54
mmol ) of conpgyn eQ}hs 10 of 95% et hanol, 10 nL of 6N aqueous

hydrochloric a refluxed for 1 hour. The m xture was then
concentr at ed, qi u ' m. of water and extracted w tagd2e 25 nlL of

et hyl acetate. rgani c extr-ack4p were washed once with water,
dried and evaporated (0.21g). This material was purified by reverse phase
preparative HPLC on a 30 x 500 nm ODS S10 col umm using 67% sol vent B (90%
met hanol , 10% water, 0.1%trifluoroacetic acid) and 33% sol vent A (10%
met hanol , 90% water, 0.1% tri tlogetberewith the carbon atoms to which

they are attached;

RS is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,
aryl or aralkyl, any of which méy be substituted
with z1, 22 and z3;

r6, R7, R8, RI and R10 are each independently

(a) hydrogen; or

(b) alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, aryl or aralkyl, any
of which may be substituted with zl, z2
and z3; or

R6 and R7 together may be alkylene or
alkenylene, either of which may be substituted with
zl, 22 and z3, completing a 3- to 8-membered
saturated or unsaturated ring together with the
nitrogen atom to which they are attached; or any
two of R8, RI and R10 together are alkylene or
alkenylene, either of which may be substituted with
zl, 22 ang 23, completing a 3- to 8-membered
saturated or unsaturated ring together with the
atoms to which they are attached;

r1l, rR12, R13 and rR14 are each independently

(a) hydrogen; '

(b) alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cycloalkenylalkyl, aryl,
aryloxy, aralkyl or aralkoxy, any of
which may be substituted with zl, z2
and z3,

(c) halo;

(d) hydroxyl;

(e) cyano;

(£) nitro;

A R



aci d) .

The appropriate fractions were coll ected,

neutralized wth aqueous

sodi um bi car bdhiaSheet Has Bpen concentrated to 10 nL. The sol ution was then
acidified to p _ ‘ al acetic acid and the white solid was
0

filtered and dr
85-90[err].
N, 10.50; S, 8.01; Found

(9)
(h)

(1)

(3)
(k)
(a)
(b)
(c)
(d)
(e)
(£)
(g)
(h)
(i)
(3)

(k)
(1)
(m)
(n)
(o)
(p)
(q)
(r)
(s)

Anal ysis Cal cul ated for

. 139 (61% of the title conpagedce M p.
[errd:15®alcul ated: C, 60.04; H 4.41,;

C, 60.04; H 4.30; N 10.50; S, 8. 15. 79

-C(O)H or -C(0)R5;
-CO2H or -CO2R3;
-SH, -S(0)nR5, -S(0)m-OH, -S(O)m-ORS,
-0-S(0)m-OR3, -0-S(O)mOH or
-0-S (0) m~OR3;
-z4-NR6R7; or
-24-N(R10) -z5-NRBRY;
z2 and z3 are each independently
hydrogen;
halo;
hydroxy;
alkyl;
alkenyl;
aralkyl;
alkoxy;
aryloxy;
aralkoxy:
-SH, -S(0)n2%, -S(0)p-OH, -S(0)p-02z6,
-0-S(0)m-26, -0-S(0)mOH or
-0-S(0) p-026;
OXO;
nitro;
cyano;
-C(0)H or -C(0)z6;
~CO2H or -C02%6;
-24_N7728;
-24-N(z11) -25-H;
-z4-5(211)-25-26; or
-24-N(z11)-25-N2728;"

z4 and 25 are each independently

(a)
(b)
(c)
(d)

a single bond;
-29-8(0)n-210-;
-z2-c(0)-210-;
-z9-¢c(g)-210-;

* € L M. 0§ *



Exampl e 17 N- (3. 4-Di net hyl - 5- isoxazolyl)-4'-( 2- oxazol yl - _

methyl)[1,1"- blﬂheﬁ VﬂeBsmmhMﬂah1de err] A 4- Bronbbenzeneacet am de
To a solution of of 4- bronophenyl acetic acid in 200 nL of
dlchloronethane m. of 2M sol ution of oxal yl gakaei de in
di chl or onet hane mas ad en four drops X1 ci net hyl f or mam de was added
and the m xture was stlrred at roomtenperature for 1 hour. The sol ution
was evaporated and dried in vacuo. The residue was dissolved in 150 nlL of
met hanol , and 30 nL of 28% aqueous ammoni um hydr oxi de was

(e)  -z9-0-z10-

(£)  -29-s5-210-;

(g) -29-0-c(0)-210-; or
(hy  -z2-c(0)-0-210-;

z6 is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,
aryl or aralkyl;

Zz7 and Z8 are each independently hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl, )
cycloalkenylalkyl, aryl or aralkyl'or 27 and z8
together are alkylene or alkenylene, completing a
3- to 8-membered saturated or unsaturated ring
together with the nitrbgen atom to which they are
attached; '

z9 and 210 are each independently a single
bond, alkylene, alkenylene or alkynylene;

zll ig

(a) hydrogen; or

(b)  alkyl, cycloalkyl, cycloalkylalkyl,

cycloalkenylalkyl, aryl or aralkyl;
or any two of z7, z8 and zll together are alkylene
or alkenylene, completing a 3- to 8-membered
saturated or unsaturated ring together with the
atoms to which they are attached;

J is 0, S, N or NR15;

K and L. are N or C, provided that at least one
of Kor L is C;

R15 ig hydrogen, alkyl, hydroxyethoxy methyl
or methoxyethoxy methyl;

each m is independently 1 or 2;

each n is independently 0, 1 or 2; and

P is 0 or an integer from 1 to 2.

* c L M S *



added to the mxture. The sol ution was stirred at room tenperature _
over ni ght anmlisheéﬁH&Bdaﬁ lamdth 150 m. of water. The resulting white solid

was filtered, ter and dried to afford 5.1g (85% of conpound
A - 80 - mm onophenyl ) met hyl ] oxazol e A m xwHAs62ef conpound
A (29, 9.34 and 'vinyl ene carbonat e- (168g; 10.45 mmol) in 6g of
polyphosphorlc acid was heated at 170[err] for 3 hours. The residue was
added to 100 niL of water '

33. A compound of the formula

R X
Rn_O___. R12

or an enantiomer, diastereomer or pharmaceutically
acceptable salt thereof,

wherein:

one of X and Y is N and the other is 0;

R}, R2, R3 and R¢ are each directly bonded
to a ring carbon and are each independently

(a) hydrogen;

(b) alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cycloalkenylalkyl, aryl,
aryloxy, aralkyl or aralkoxy, any of
which may be substituted with Zl z2

and z3;
(c) halo;
(d) hydroxyl;
(e) cyano;
(£) nitro;
(9) ~-C(O)H or -C(0)R5;
(h) -CO2H or -CO2R3;
(i)  -z4-NR6R7; or
(i) -z4-N(R10)-25-NR8R?; or

(k) R3 and R4 together may also be alkylene
or alkenylene, either of which may be
substituted with z1, 22 and 23,



and«extracted with 2 x 100 ni of ethyl acetate. The conbined organic
extracts were FhisStee HaBen Rediddednat er, dri ed and evaporated. The residue was

chr omat ogr aphed ilica gel using Hexanes/ethyl acetate 2:1 to
provide 1.12g ( d Cas a white solid C HA662C
N- (3, 4- D net hyl -5-1soxaz )= N-[(2- net hox§adt Roxy) net hyl ] - 4' - (2- oxazol yl -
met hyl) [1, 1" -bi phenyl]-2-sulfonam de To a solution of 0.6g (1.56 nmol) of
conpound B from Exanple 1 and 0.092g (0.08 nmol) of

tetraki s(triphenyl phosphi ne)pal l adium(0) in 30 nL of toluene under argon,

15 mL of 2M aqueous sodi um car @Rk IRE aaddedof S-membered 0. 459 (1.87
nmol ) saturated, unsaturated or aromatic ring

together with the carbon atoms to which
they are attached;

R? is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl;'cycloalkenyl, cycloalkenylalkyl,
aryl or aralkyl, any of which may be substituted
with 21, 22 and z3;

RS, R/, R8, R? and R10 are each independently

(a) hydrogen; or -

(b) alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, aryl or aralkyl, any
of which may be substituted with 21, z2
and z3; or

R6 and R7 together may be alkylene or
alkenylene, either of which may be substituted with
zl, 22 and z3, completing a 3- to 8-membered
saturated or unsaturated ring together with the
nitrogen atom to which they are attached; or any
two of R8, RY and R10 together are alkylene or
alkenylene, either of which may be substituted with
zl, 22 and 23, completing a 3~ to 8-membered
saturated or unsaturated ring together with the
atoms to which they are attached;

r11, R12, R13 and R14 are each independently

(a) hydrogen;

{b) alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cycloalkenylalkyl, aryl,
aryloxy, aralkyl or aralkoxy, any of
which may be substituted with zl, z2
and 23,

(c) halo;

(a) hydroxyl;

* [ L M S *



of &onpoeund B above in 15 nL of 95% ethanol. The m xture was refluxed for 2
hours, dil ut edThis StizetH3EBeeh Reflacedat er and extracted with 3 x 50 niL of ethy
acetate. The cory [ ] il extracts were washed once with 100 nL of
brine, dried ang | Jlilhe resi due was chromat ogr aphgE662c200 nl of
silica gel using Hexanes/ethyl acetate 2 Lo -afford 0.72g (93% of
conpound C as a colorless gum -81- D

N- (3, 4-Di net hyl -5-i soxazol yl)-4'- (2-oxazolylnmethyl)[1, 1" -biphenyl]-2-

(e) cyano;

(£) nitro; :

(g) -C(O)H or -C(O)R3;

(h)  -CO2H or -CO2R5;

(i) -SH, -S(0)pR>, -S(0)p-OH, -S(0)p-ORS,

~-0-S(0)m-OR?, -0-S(0)mOH or
-0-S (0) m-OR3;
(3) -z4-NRO6R7; or
(k) -Z_4-N(R10) -25-NRSRY;
71, 22 and 23 are each independently‘
(a) hydrogen;

(b) halo; _
(c) hydroxy ;
(d) alkyl;

(e) alkenyl;

(£) aralkyl;

(g) alkoxy;

(h) aryloxy;

(i) aralyvkoxy:; .

(3) -SH, -S(0)n2%, -S(0)p-OH, -S(0)p-0z6,
-0-S(0)m-26, -0-S(0)yOH or
-0-5(0) n-025;

(k) OX0;

(1) nitro;

(m) cyano;

(n) -C{O)H or -C(0)z5;
(0) -CO2H or -C0226;

(p) -24-N2728;

(@) -z4-N(z11)-25-26; or
(r)  -z4-N(211)-25-N2728;
724 and Z5 are each independently
(a) a single bond;

(b)  -29-8(0)pn-210-;

(¢c) -z9-c(0)-210-;

* c L M S *



sul fotiam de To*a“§6TGTT6ﬁ‘6T 0.79 (1.41 mol) of conpound Cin 15 nL of 95%
et hanol, 15 nL AR HuEesRPUREIdOChl oric acid was added and refluxed for 1
hour. The nlxture ntrated, diluted with 250 nL of water and
extracted with '3 M\\munﬁmt acetate. The conbi ned or gimgg2eEextracts
wer e washed once ed and evapbPated to provide 0.41g of a
colorless gum The residue was purified by reverse phase preparative HPLC
on a 30 x 500 nm ODS S10 col um using 67% sol vent B (90% net hanol, 10%
water, 0.1%trifluoroacetic acid) and 23% sol vent A (10% net hanol, 90%
water, 0.1%trifluoroacddlc actzr)-C(S)-Z

(e)  -z9-0-210-;

(£)  -29-5-z10-; or
(g)  -z2-0-c(0)-210-;
(h)  -z9-c(0)-0-210-;

z6 is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,
aryl or aralkyl;

z7 and zZ8 are each independently hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, aryl or aralkyl or z7 and z8
together are aikylene or alkenylene, completing a
3- to 8-membered saturated or unsaturated ring
together with the nitrogen atom to which they are
attached;

z2 and 210 are each independently a single
bond, alkylene, alkenylene or alkynylene;

zll is

(a) hydrogen; or

(b)  alkyl, cycloalkyl, cycloalkylalkyl,

cycloalkenylalkyl, aryl or aralkyl;

or any two of 27, z8 and zll together are alkylene
or alkenylene, completing a 3- to 8-membered
saturated or unsaturated ring together with the
atoms to which they are attached;

J is 0, S, N or NR15;

K and L are N.or C, provided that at least one
of Kor L is C; _ '

R15 is hydrogen, alkyl, hydroxyethoxy methyl
or methoxyethoxy methyl;

each m lS independently 1 or 2;

each i 1s 1ndependently 0, 1 or 2; and

p is 0 or an 1nteger from 1 to 2.

R " T L] " &
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* The appropriate fractions were collected and neutrallzeézmnth agqueous
sodi um bi carbonate to pH 7 and concentrated to 10 ni. “The sol ut:i-on- mas then
acidified to pH 4 using dilute hydrochloric acid and he resu$ ﬁ _
solid was filtered and dried to provide 0.098g (17% fDdihe- & bodhd.
Mp. 65- 70[err] ferr] NWR [err]: [errﬂ 1.80 (s, 3H), ZTFTs, 3, 4.lb
(s,2H), 7.04 (s, 1H), 7.27 - 8.02 (m~ [err] NVR [err]: [err] 6.99,
11.20, 34.67, 108.10, 127.54, 128. 32, 128 92, 129.47, 130.82, 133.15,
133.44, 135:95, 137.91, 138.51, 139.37, 141.25, 154.69, 162.27, 163.42.

SUBSTITUTED BIPHENYL ISOXAZOLE SULFONAMIDES

This application is a continuation-in-part of
application serial number 08/487,358 filed on June
7, 1995, which in turn is a continuation-in-part of
application serial number 08/368,285 filed on
January 4, 1995, which in turn is a continuation-

ﬁgy) ' in-part of application serial number 08/297,187
T filed on August 26, 1994. The entire contents of
= all of these applications are hereby incorporated

by reference.

- This invention relates to endothelin

S antagonists useful, jigter alia. for treatment of
* hypertension.

;y Compounds of the formula

. I
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-82- Exanple 18 N-(3,4-D nethyl-5-isoxazolyl) -4'- (5~~|soxazo]y|) [1 #
- bi phenyl ]-2-sul fonam de [err] A lw

1- (4- Bronophenyl ) - 3- (di net hyl am no) - 2- prqpen- 1- one;ATéoiutlon -of 7o %%”
(35.2 mol ) of 4- bronobacet ophenone in 7 ‘of N, N- dimethyFrormam-de——
di ethyl acetal was refluxed for 20 hours. The solution was then diluted
with 100 nL ether and

its enantiomers and diastereomers, and
pharmaceutically acceptable salts thereof are
endothelin receptor antagonists useful, jater alia,
as antihypertensive agents. Throughout this
specification, the above symbols are defined as
follows:

one of X and Y is N and the other is O;

Rl, R2, R3 and R4 are each directly bonded to
a ring carbon and are each independently

(a) hydrogen; .

(b) alkyl, alkenyl, alkynyl, alkoxy,

cycloalkyl, cyclpalkylalkyl,

~ cycloalkenyl, cycloalkenylalkyl, aryl,
aryloxy, aralkyl or aralkoxy, any of
which may be substituted with zl, 22
and z3;
() halo;
(d) hydroxyl;
(e) cyano;
(£) nitro;
(g9 -C{O)H or -C(O)R3;
(h)  -CO2H or -CO2R3;
(i)  -2z4-NR6R7;
()  -24-N(R10)-25-NRSRY; or
), (k) R3 and R4 together may also be alkylene

or alkenylene, either of which may be
substituted with z1, 22 and 23,
completing a 4- to 8-membered
saturated, unsaturated or aromatic ring
together with the carbon atoms to which
they are attached;
RS is alkyl, alkenyl, alkynyl, cycloalkyl
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,



cooled to [err]. The yellow crystalline solid was flltered and drled to
provi de conmpound A (6.85g, 77% . B. 5-(4- Bronnphenyl) |sovaQI¢wWoK§ﬁ
solution of 6.2g (24.4 nmol) of conpound A i 40 nL of n¢thanol ~at- - [errl
was added a solution of 3.31g (29.27 mmol) of hydroxyl ani-#é&=©~"sulf oni'c™
acid in 20 nL of nethanol over a period of 3 mnutes. After stirring at
roomtenperature for 1 hour, the reaction m xture was poured into a m xture
of cold saturated Mhmbiwhqrﬂa,t amolaf iWwhidee@yrbe asubstdisureder (200

m.). The resu!tingvfgﬁ tfgLS 1g of a light yellow solid.
Recrystallization o |s nat Qﬂ%i éb and R10 are each independentl
Y
hydrogen; or
(b) alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, aryl or aralkyl, any
of which may be substituted with zl, 22
and z3; or
R6 and R7 together may be alkylene or
alkenylene, either of which may be substituted with
zl, 22 and 23, completing a 3- to 8-membered
saturated or unsaturated ring together with the

— nitrogen atom to which they are attached; or any
two of R8, RY and R10 together are alkylene or
alkenylene, either of which may be substituted with
zl, z2 and 23, completing a 3- to 8-membered
saturated or unsaturated ring together with the
atoms to which they are attached:;

R1l, R12, R13 and R14 are each independently

(a) hydrogen;

(b) alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cycloalkenylalkyl, arvyl,
aryloxy, aralkyl or aralkoxy, any of

Y which may be substituted with zl, z2

and 23,

(c) heterocycle, substituted heterocyclé or
heterocyclooxy:

(4) halo;

(e) hydroxyl;

(£) cyano;

(g) nitro; _

(h)  -C(O)H or -C(O)R>;
(i)  -CO2H or -CO2R3;




- 83 - Hexane/ethyl acetate then provided 3.12g (57% of ‘conpound B as an.
off-white solid. C N- (3, 4-Di net hyl - 5-i soxazol yl) - N—[(2- :

met hoxyet hoxy) met hyl ] -4 -(5- isoxazolyl)[141%-biphenyl ]-2- sQqunanu%EiTo ia
sol ution of 0.56g (1.46 mmol) of compound 1 fron1Exanphe “t--and 19-(0. 07
mol ) of tetrakis(triphenyl phosphine)palladium O in 25 L o1 tol uene under
argon, 15 nL of 2M aqueous sodi um

(3)  -SH, -S(0)nR>, -S(O)m-OH, -S(O)m-ORS,
-0-S{0)m~OR3, -0-S(0)mOH or
-0-S(0) m-OR3;

(k)  -24-NR6R7; or

(1) -z4-N(r10)-z5-nr8RY;

zl, 22 and z3 are each independently

(a) hydrogen;

(b) halo;

(c)  hydroxy:

(d) alkyl;

(e) alkenyl:;.

(£)  aryl; ‘
s (@) aralkyl;

(h) alkoxy:

(1) aryloxy;

(i) aralkoxy:

(k) heterocycle, substltuted heterocycle or
heterocyclooxy:;

(1) -SH, -8(0)n26, -S(0)p-OH, -S(0)p-0z6,
~0-S(0) 26, -0-S(0)mOH or
-0-5(0)m-026;

(m) OXO0;

(n) nitro;

- (o) éyano;

L (p) -C(0)H or -C(0)25;
o/ 6
(q) -CO2H or -C022°;
(r) -24-N2728;
(s) -z4-N(2z11l)-25-§H;
(t) -7z4-N(21l)-25-26; or ‘
{u) -74-N(211) -25-N2728;

24 and 25 are each independently
(a) a single bond;
(b)  -22-5(0)pn-210-;
(¢)  -z9-c(0)-210-;



carbonate was added followed by 0.49g (2.18 mml) of conpound B in 16 ni of
95% et hanol . The mi xture was refluxed for 2 hours, diluted with 100 nL ‘of
wat er and extracted with 3 x 50 nL of eth acetate. The co

extracts were washed once with 100 nL of % I e, dried and: ecg%grafg @ghe“
resi due was chromat ographed on 50g of silica gel usi ng +Exaneazetnyr
acetate 2:1 to afford 0.26g (37% of conpound C as a colorless gum D.

N—(3,4-EﬁnethyI-S-isoxagﬁkyl) QSEEFB %qéazolyl)[l 1' -biphenyl] - 2-

sul fonam de To a soluti of 0. 2 mol) of conmpound Cin 10 nL of
95% et hanol, 10 nL of 6Ke) -29-0-2

(£) -z9-s-z1°-:

(g9  -22-0-¢(0)-210-; or

(h)y  -z9-c(0)-0-210-;

26 is alkyl, alkyl substituted with one, two
or three halogens, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,
aryl, aryl substituted with one, two or three
halogens, aryl substituted with trihaloalkyl, or
aralkyl;

U 27 and 28 are each indgpendently hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, aryl or aralkyl, or 27 and z8
together are alkylene or alkenylene, completing a
3- to 8-membered saturated or unsaturated ring
togéther with the nitrogen atom to which they are
attached;

z9 and z10 are each independently a single
bond, alkylene, alkenylene or alkynylene;

z1ll ig

(a) hydrogen; or

(b) alkyl, alkyl substituted with one, two

or three halogens, cycloalkyl,

\/ cycloalkylalkyl, cycloalkenylalkyl,

aryl or aralkyl;
or any two of 27, 28 and 21l together are alkylene
or alkenylene, completing a 3- to 8-membered
saturated or unsaturated ring together with the
30 atoms to which they are attached;

J is 0, S, N or NR13;

K and L are N or C, provided that at least
one of K or L is C;



aqueous hydrochloric acid was added and refluxed for 1 hquii~ The m xture

was then concentrated, diluted with 100 nl of water and extrached wivt g x
50 nL of ethyl acetate. The conbined organig¢ extracts werle-wasfied._ once.withii
wat er, dried and evaporated (0.21g). This material was puriTied by

reverse phase preparative HPLC on a 30 x 500 nmm ODS S10 col um usi ng 69%

sol vent B (90% net hanol, 10% water, 0.1%trifluoroacetic acid) and 31%

oo ot vt o0, B el WL VE9BES) £k medilA
: or methoxyethoxy methyl;

each m is independently 1 or 2;

each n is independently 0, 1 or 2; and

p is 0 or an integer from 1 to 2.

For compound I, it is preferred that:.

Rl and R2 are each independently hydrogen,
alkyl, alkoxy, aryl, hydroxyalkyl, -CO2RS or
-Z4¥NR5R7; : ;

R3 and R4 are each independently alkyl; and

R1l and R12 are each independently hydrogen,
hydroxy, amino, heterocyclo. alkenyl, carboxamide
or substituted lower alkyl.

Most preferred compounds are those wherein:

Rl and R2 are each independently lower alkyl
or hydrogen;

R3 and R4 are each independently lower alkyl,
especially methyl; and

R1l and R12 are each independently hydrogen,
hydroxy, heterocyclo, alkenyl, carboxamide or
substituted lower alkyl.

Listed below are definitions of terms used in
o ' this specification. These definitions apply to the
' terms as used throughout this specification,

individually or as part of another group, unless
otherwise limited in specific inétances.

The term "alkyl® or "alk-* refers td straight
or branched chain hydrocarbon groups having 1 to 10
carbon atoms, preferably 1 to 7 carbon atoms. The
expression "lower alkyl" refers to alkyl groups of
1 to 4 carbon atoms. -

The term *alkoxy® refers to alkyl-O-.



and neutralized wth aqueous sodi um bi carbonate to pH 7
10 nL. The solution was acidified to pH 4 using glacial gcefe- aCId ang_th31
white solid was filtered and dried to provide 0.11g (539 HEHE Tt €
conpound. M p. 85-90[err]. Analysis Cal cul-at’ed f or [err]: Calcul at ed:

C, 60.02; H 4.42; N, 10.50; S, 8.01; Found: C, 60.16; H, 4.24; N, 10. 36;
S,8.17. Exanple 19 [err] N (3, 4-Di nethyl -5- |soxazolyl) 2'-hydroxy 4' -
(2-0xazo|y|)[1,1'-biphen¥ﬂé-2 sulfonqﬂ3de Aar- gdrfxyben20|c

?nd‘cdnzéhWﬂdtﬁmﬁto

Bro
aci d . refers to p
naphthyl and biphenyl.

The term "alkenyl® refers to straight or
branched chain hydrocarbon groups of 2 to 10 carbon
atoms having at least one double bond. Groups of
two to four carbon atoms are preferred.

The term "alkynyl" refers to straight or
branched chain groups of 2 to 10 carbon atoms
having at least one triple bond. Groups 9f two to
four carbon atoms are preferred.

The term “"alkylene* refers to a straight chain

W, bridge of 1 to 5 carbon atoms connected by single
bonds (e.g., -(CH2)x- wherein x is 1 to 5), which
may be substituted with 1 to 3 lower alkyl groups.

The term "alkenylene* refers to a straight
chain bridge of 2 to 5 carbon atoms having one or
two double bonds that is connected by single bonds
and may be substituted with 1 to 3 lower alkyl
groups. Exemplary alkenylene groups are
-CH=CH-CH=CH-, -CH2-CH=CH-, -CH2-CH=CH-CH2-,

-C(CH3) 2CH=CH- and -CH(C2Hs5)-CH=CH-.

The term *alkynylene" refers to a straight
chain bridge of 2 to 5 carbon atoms that has a
triple bond therein, is connected by single bonds,

o/ and may be substituted with 1 to 3 lower alkyl
' groups. Exemplary alkynylene groups are -C=C-,
-CH2-CaEC-, -CH(CH3)-C=RC- and -CE=C-CH(C2H5)CH2-.

The term “"alkanoyl" refers to groups of the
formula -C(0)alkyl. )

The terms “cycloalkyl* and "cycloalkenyl"
refer to cyclic hydrocarbon groups of 3 to 8 carbon
atoms.

The term “hydroxyalkyl® refers to an alkyl
group including one or more hydroxy radicals such



Bromne (58 g, 19 nL, 0.36 nol) in acetic acid (50 nli) mas
over 2 hours to a solutlon of 3-hydroxybenzoic acid (50 g" 0. 36 qn
acetic acid (145 nL) with stirring at 15FLegrl. - 85- ﬁﬁm en..st ZF Iﬁ& E@ﬁ
15[err] for an additional hour and then at anbient tenperaiULe 5V I B A
hours, the solid formed was filtered and rinsed with acetic acid (20 nL).
Drying by pulling air through the filter pack for 4 hours afforded 23.5 g
(30% of conpounda& -BH2CH20#; BFrOHDER20HAHIQHDEeACH (CH2GH) Jl,andredtyy |

like.

The terms "halogen* and *halo”* refer to
fluorine, chlorine, bromine and iodine.

The terms *heterocycle*, *heterocyclic* and
“heterocyclo* refer to an optionally substituted,
fully saturated or unsaturated, aromatic or

- nonaromatic cyclic group, for example, which is a 4
to 7 membered monocyclic, 7 to 11 membere@
bicyclic, or 10 to 15 membered tricyclic ring
system, which has at least one heteroatom in at
least one carbon atom-containing ring. Each ring
of the heterocyclic group containing a heteroatom
may have 1, 2 or 3 heteroatoms selected from
nitrogen atoms, oxygen atoms or sulfur atoms, where
the nitrogen and sulfur heterocatoms may optionally
be oxidized and the nitrogen heterocatoms may
optionally be quaternized. The heterocyclic group
may be attached at any heteroatom or carbon atom.

Exemplary monocyclic heterocyclic groups
include pyrrolidinyl, pyrrolyl, pyrazolyl,
oxetanyl, pyrazolinyl imidazolyl, imidazolinyl,
imidazolidinyl, oxazolyl, oxazolidinyl,
isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl.

\_/ thiazolidinyl, isothiazolyl, isothiazolidinyl,
furyl, tetrahydrofuryl, thienyl, oxadiazolyl,
piperidinyl, piperazinyl, 2-oxopiperazinyl,
2-oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl,
azepinyl, 4-piperidonyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, tetrahydropyranyl,
morpholinyl, thiamorpholinyl, thiamorpholinyl _
sulfoxide.'thiamorpholinyl sulfone, 1,3-dioxolane
and tetrahydro-1l,l-dioxothienyl, and the like.



ester Sulfuric acid (concentrated, 9.4 .nL) was added to.a 501ut n ﬂ Ogﬁ i
conpound A (23.5 g, 0.11 nol) in met hanol (350 nm). Afﬂi-g{eflzg Kb“io$~-§
hours, the reaction was allowed to cool to roomtenperat 4 Jﬂulihe.p#iWas‘
brought to about 4 with saturated sodi um bi @arbonate. Affer evaporating the
met hanol , the remaining solution was transferred to a separatory funnel.
Extraction with ether (2 x 200 nm.), washing the conbined organic |ayers
with brine (50 nL), and dr i ng over, magnesium sul fate afforded, 25_g_of
crude product after evagSfeRBIH Yo %4%? @Eﬁ@r°R§E}9§t3F°uPFzé§F€Hd?rom

et her/ hexane af f or diathdi}:13 Perzdhiefzolyl, benzoxazolyl,
benzothienyl, quinuclidinyl, quinolinyl,
tetra-hydroisoquinclinyl, isoquinolinyl,
benzimidazolyl, benzopyranyl, indolizinyl,
benzofuryl, chromonyl, coumarinyl, benzopyranyl,
cinnolinyl, quinoxalinyl, indazolyl,
pyrrolopyridyl, furopyridinyl (such as
furo(2,3-clpyridinyl, furo(3,2-blpyridinyl] or
furo{2,3-blpyridinyl), dihydroisoindolyl,
dihydroquinazolinyl (such as 3,4-dihydro-4-

. oxo-quinazolinyl) and the ljike.

~ Exemplary tricyclic heterocyclic groups
include carbazolyl, benzidolyl, phenanthrolinyl,
acridinyl, phenanthridinyl, xanthenyl and the like.
The expression "substituted heterocycle*
refers to a heterocycle substituted with 1, 2 or 3
of the following:
(a) alkyl, especially lower alkyl;
(b) hydroxy (or protected hydroxy):
(c) halo;
(d) oxo (i.e. = 0);
(e) amino, alkylamino or dialkylamino;
(£) alkoxy:
N\ (g) carbocyclo, such as cycloalkyl-

(h) carboxy:

(i) heterocyclooxy:

(3) alkoxycarbonyl, such as unsubstituted
lower alkoxycarbonyl;

(k) carbamyl, alkylcarbamyl or
dialkylcarbamyl;

(1) mercapto;

(m) nitro;

(n) cyano;



conmpound B. C. 4- Br ono- 3- net hoxybenzoi ¢ acid, methyl -ester D methyl
sulfate (6.4 nL, 67 mol) and pot assi um carbonate (10 g), Were ‘added to a
solution of conpound B (13.3 g, 57 mmol) in acetone (861hL).;AmtgnY 100§ ..
refluxing for 19 hours, the reaction was-cd8led, the precipitiate filtered -
off and the filtrate evaporated in vacuo to afford 14.7 ¢ of ¢rude product.
Fl ash chromat ography (silica, 50 nmdianeter, 10% et hyl acetate/ hexane)

afforded 13.9 of conmpound C (1009 .
J np(o) caéboaiﬁoxy:

(p) sulfonamido, sulfonamidoalkyl or
sulfonamidodialkyl;

RS = Come N

(q) " ] ;
0O RS®

.~ RS—SO;—N— ;
(r)

Ré

(s) aryl:

(t) alkylcarbonyloxy:;

(u) arylcarbonyloxy: )

(v) arythio;

(w) aryloxy:

(x) alkylthio;

(y) formyl;

(z) arylalkyl; or

(a') aryl substituted with alkyl, cycloalkyl,
alkoxy, hydroxy, amino, alkylamino,
dialkylamino, halo or trihaloalkyl.

The term *"heterocyclooxy" denotes a
heterocyclic group bonded through an oxygen bridge.
Throuéhout the specification, groups and
\ substituents thereof are chosen to provide stable

moieties and compounds.

The compounds of formula I form salts which
are also within the scope of this invention.
Pharmaceutically acceptable (i.e., non-toxic,
physiologically acceptable) salts are preferred,
although other salts are also useful, e.g.., in
isolating or purifying the coﬁpounds of this
invention. |

The compounds of formula I may form salts with
alkali metals such as sodium, potassium and



B
' ..

l“'n“' PLADS oA o
86 D. 4- Br onp- 3- met hoxybenzoi ¢ aci d Potassi um hydr de @ ‘IQOJHET
240 mmol ) was added to a solution of conmpound C (19 g, angpl G K ﬁethanol
(670 nL). After stirring at anbient tenperajyre for 5.5‘ﬂaﬁﬁs£;ﬁéfeL‘L_00 J
m.) was added and the nethanol renoved in vacuo. The remai ning sol uti on W
extracted with methyl ene chloride and then acidified with 6N hydrochloric
acid to pH 1.5. Extraction with nethylene chloride (1 x 500 nL and 2 x 200

n) afforded 17 g (8FRiud, cAEORAI%aPinbt eareManeLaisosueh ddcapMant . E
4- Br onp- 3- net hoxybenzdalmagnes;l.um

with organic bases such as
dicyclohexylamine, t-butyl amine, benzathine, N-
methyl-D-glucamide and hydrabamine, and with amino
acids such as arginine, lysine and the like. Such
salts may be obtained by reacting compound I with
the desired ion in a medium in which the salt
precipitates or in an aqueous medium followed by
lyophilization. - .

when the Rl to R4 or R11l to R14 substituents

comprise a basic moiety, such as amino or
substituted amino, compound, I may form salts with a
variety of organic and inorganic acids. Such salts

" include those formed with hydrochloric acid,

hydrogen bromide, methanesulfonic acid, sulfuric
acid, acetic acid, maleic acid, benzenesulfonate,
toluenesulfonate and various other sulfonates,
nitrates, phosphates, borates, acetates, tartrates,
maleates, citrates, succinates, benzoates,
ascorbates, salicylates and the like. Such salts
may be formed by reacting compound I in an
equivalent amount of the acid in a medium in which
the salt precipitates or in an agqueous medium
followed by lyophilization.

P ' In addition, when the Rl to R4 or R11l to r14
substituents comprise a basic moiety such as amino,
zwitterions ("inner salts") may be formed.

Certain of the Rl to R4 and R1l to R4
substituents of compound I may contain dsymmetric
carbon atoms. Such compounds of formula I may '
exist, therefore, in enantiomeric and
diastereomeric forms and in racemic mixtures
thereof. All are within the scope of this
invention. Additionally, compound I may exist as



A sol ution of compound D (17 g, 73 mml) and dinethylfornaﬁide (O.g ﬁk&.@gﬁ
thionyl chloride (18 nL, 3.5 nol) was heated at 60[err] fof R.hodk.8. ALt o
evaporating the reaction in vacuo and azeo&goping wi th tol uepe-{twcejthe ™
resi due was dissolved in tetrohydrofuran (30 nL) and added slowy to a '
vigorously stirring concentrated ammoni um hydroxi de solution (95 nL). The
precipitate was filtered, washed with water and dried in a vacuum

desi ccat or overni gbhah@idhdd kvieh dr tHlap¥eric@B2UByimeEric
2-(4-Bronn-3-netho%%ggﬁﬁ%l)o ol e,Pol yphgsphori c aC|dtéi§ g%ﬁmas added to

conpound E (8.5 g,€ 1) YR 1 $ RES ¥ rPEWBNti |l it

was honogeneous. of this invention.

The compounds of formula I are antagonists of
ET-1, ET-2 and/or ET-3 and are useful in treatment
of conditions associated with increased ET levels
(e.g., dialysis, trauma and surgery) and of all
endothelin-dependent disorders. They are thus
useful as antihypertensive agents. By the
administration of a composition having one (or a
combination) of the compounds of this invention,
the blood pressure of a hypertensive mammalian
(e.g., human) host is reduced. They are also
useful in pregnancy-induced hypertension and coma
(preeclampsia and eclampsia), acute portal
hypertension and hypertension secondary to
treatment with erythropoietin.

The compounds of the present invention are
also useful in the treatment of disorders related
to renal, glomerular and mesangial cell function,
including acute and chronic renal failure,
glomerular injury, renal damage secondary to old
age or related to dialysis, nephrosclerosis
(especially hypertensive nephrosclerosis),
nephrotoxicity (including nephrotoxicity related to
imaging and contrast agents and to cyclosporine), |
renal ischemia, primary vesicoureteral reflux,
glomerulosclerosis and the like. The compounds of
this invention may also be useful in the‘treatment
of disorders related to paracrine and endocrine
function.

C

s

The compounds of the present invention are
also useful in the treatment of endotoxemia or
endotoxin shock as well as hemorrhagic shock.



Vi nyl ene carbonate (3.2 g, 2.4 nL, 37 mmvol) was added and the reactlon 5??

m xture was stirred at 160[err] for 2 hours during whichitine Ehp Xeactlon'
m xture evol ved gas and turned bl ack and g After'ceoll rWdt&ESand
et her were added, m xed and -87- decante (three ti mes) .-The decant ed -

| ayers were filtered through Celite[err] and the filtrate transferred to a
separatory funnel. The organic | ayer was washed with water (10 nL) and 1N

sodi um hydroxi de (30 nlyrheaedmgbuadsOvE tHBIPLELEAL Sthiéh€ion are
also useful in hypoxic and ischemic disease and as
anti-ischemic agents for the treatment of, for
example, cardiac, renal and cerebral ischemia and
reperfusion (such as that occurring following
cardiopulmonary bypass surgery), coronary and
cerebral vasospasm, and the like.

In addition, the compounds of this invention
may also be useful as anti-arrhythmic agents; anti-
anginal agents; anti-fibrillatory agents; anti-
asthmatic agents; anti-atherosclerotic and anti-
arteriosclerotic agents; additives to cardioplegic
solutions for cardiopulmonary bypasses; adjuncts to
thrombolytic therapy; and anti-diarrheal agents.
The compounds of this invention may be useful in
therapy for myocardial infarction; therapy for
peripheral vascular disease (e.g., Raynaud's
disease and Takayashu's disease); treatment of
cardiac hypertrophy (e.g., hypertrophic
cardiomyopathy); treatment of primary pulmonary
hypertension (e.g., plexogenic, embolic) in adults
and in the newborn and pulmonary hypertension
secondary to heart failure, radiation and
chemotherapeutic injury, or other trauma; treatment
U of central nervous system vascular disorders, such

as stroke, migraine and subarachnoid hemorrhage:
treatment of central nervous system behavioral
disorders; treatment of gastrointestinal diseases
such as ulcerative colitis, Crohn's disease,
gastric mucosal damage, ulcer and ischemic bowel
disease; treatment of gall bladder or bile duct-
based diseases such as cholangitis; treatment of
pancreatitis; regulation of cell growth; treatment
of benign prostatic hypertrophy; restenosis



to afford crude product after evaporation of the solvent. : l
remaining in the reaction flask and the Celite filter pad . , h |
di chl oronet hane (3 x 10 nL) which was then washed with 1N $p@1un1hydroxrﬁe ;
(30 nmL) and dried over nagnesiun1su|fate.‘T%@ TWo portiongs—et—erude-product=
totaled 3.6 g. Flash chromat ography (silica, 50 nm dianeter, 3096ethy|

acet at e/ hexane) afforded 2.3 g (249 of conmpound F. Mp. 68.5-70.5[err]. G

N- (3, 4- Di net hyl - zol yl)- 2' hox met, hoxyet hox |)-4" -

(2- oxazol yI)[ 1, 1' % ‘?/ 1 b5 Veb31655ng Ry "BrYTEELd
1nclud1ng transplantatlon, therapy for congestive
heart failure including inhibition of fibrosis;
inhibition of left ventricular dilatation,

remodeling and dysfunction; and treatment of
hepatotoxicity and sudden death. The compoﬁnds of
this invention may be useful in the treatment of
sickle cell disease including the initiation and/or
evolution of the pain crises of this disease;
treatment of the deleterious consequences-of ET-
producing tumors such as hypertension resulting
from hemangiopericytoma; treatment of early and
advanced liver disease and injury including
attendant complications (e.g., hepatotoxicity,
fibrosis and cirrhosis); treatment of spastic
diseases of the urinary tract and/or bladder;
treatment of hepato;enal syndrome; treatment of
immunological diseases involving vasculitis such as
lupus, systemic sclerosis, mixed cryoglobulinemia;
and treatment of fibrosis associated with renal
dysfunction and hepatotoxicity. The compounds of
this invention may be useful in therapy for
metabolic and neurological disorders; cancer;
insulin-dependent and non insulin-dependent

N\ diabetes mellitus; neuropathy; retinopathy;

" - maternal respiratory distress syndrome;
dysmenorrhea; epilepsy:; hemorrhagic and ischemic
stroke; bone remodeling; psoriasis; and chronic
inflammatory diseases such as rheumatoid‘arthritis,
osteoarthritis, sarcoidosis and eczematous
dermatitis (all types of dermatitis).

The compounds of this invention can also be
formulated in combination with endothelin
conﬁerting enzyme (ECE) inhibitors, such as



T T T T e e -

A solution of conmpound B from Exanple 1 (2.3 g, 2.9 nmol) in*ethano

(sparged with argon 20 mnutes, 16 nlL) was added to a soluqlon of
F (1.1 g, 4.4 mol) in toluene (sparged w th_argon 20 mnuters, ZZSrnghE ;ﬂg@ﬁ

this solution was added a sol ution of sodiunPcarbonate (1. G-g) Fnwat e
(sparged with argon 20 mn, 16 nlL) foll owed by
tetrakis(triphenylphosphine)palladiun(c» (0.28 g, 0.24 mml). After

refl uxi ng under argﬁﬂ: and poured into
brine (40 niL). action V\%‘{W hﬁgaagg?g?gg ggcgggagn%.sg% % ng the
combi ned organi c | BREASHUR Fhannedi @@ﬁ@@ﬁﬁatéhaﬁmbluednhlhlgptﬁ crude
product after evapofeild.on Hiiridie aldvene 16ka3h growth factor

inhibitors such as modulators of PDGF activity;
platelet activating factor (PAF) antagonists;
angiotensin II (AII) receptor antagonists; renin
inhibitors; angiotensin converting enzyme (ACE)
inhibitors such as captopril, zofenopril,
fosxnoprll ceranapril, alacepril, enalaprll
delapril, pentopril, quinapril, ramipril,
lisinopril and salts of such compounds; neutral
endopeptidase (NEP) inhibitors; dual NEP-ACE
inhibitors; HMG CoA reductase inhibitors such as
pravastatin and mevacor; squalene synthetase
inhibitors; bile acid sequestrants such as
questran; calcium channel blockers; potassium
channel activators; beta-adrenergic agents;
antiarrhythmic agents; diuretics, such as
chlorothiazide, hydrochlorothiazide, flumethiazide,
hydroﬁlumethiazide. bendroflumethiazide,
methylchlorothiazide, trichloromethiazide,
polythiazide or benzothiazide as well as ethacrynic
acid, tricrynafen, chlorthalidone, furosemide,
musolimine, bumetanide, triamterene, amiloride and
" spironolactone and salts of such compounds; and
_thrombolytic agents such as tissue plasminogen
activator (tPA), recombinant tPA, streptokinase,
urokinase, prourokinase and anisoylated plasminogen
streptokinase activator complex (APSAC).: If
formulated as a fixed dose, such combination
products employ the compounds of this invention
within the dosage range described below and the
other pharmaceutically active agent within its
approved dosage range. The compounds of this




| REPLAGEZHEN
23 MAY 1996 chromat ography (silica, 50 nmm di aneter, 40% et fyl
acet at e/ hexane) afforded 0.50 g (34% of conpound G H. '
N- (34-Di et hyl - 5-i soxazol yl )-2'- net hoxy-4'-(2-oxazolyl)[ 1 s
bi phenyl ] - 2- sul fonam de A solution of conpaind G (0,45 g, 0.88 mmol) in
ethanol (13.4 nL) and 6N hydrochloric acid (13.4 nL) was stirred at
90[err]. After 3.5 hours, the ethanol was evaporated in vacuo, and the
resi due

invention may also be formulated with, or useful in
conjunction with, antifungal and immunosuppressive
agents such as amphotericin B, cyclosporins and the
like to counteract the glomerular contraction and
nephrotoxicity secondary to such compounds. The
compounds of this invention may also be used in
conjunc;ion with hemodialysis.

The compounds of the invention can be
administered orally or parenterally to various
mammalian species known to be subject to such
maladies, e.g., humans, in an effective amount

i,/ within the dosage range of about 0.1 to about 100
mg/kg, preferably about 0.2 to about 50 mg/kg and
more preferably about 0.5 to about 25 mg/kg (or
from about 1 to about 2500 mg, preferably from
about 5 to about 2000 mg) in single or 2 to 4
divided daily doses.

The active substance can be utilized in a
composition such as tablet, capsule, solution or
suspension containing about S5 to about 500 mg per
unit dosage of a compound or mixture of compounds
of formula I or in topical form for wound healing
(0.01 to 5% by weight compound of formula I, 1 to §

_ treatments per day). They may be compounded in a

o conventional manner with a physiologically
acceptable vehicle or carrier, excipient, binder,
preservative, stabilizer, flavor, etc., or with a
topical carrier such as Plastibase (mineral oil
gelled with polyethylene) as called for by accepted
pharmaceutical practice.

The compounds of the invention may also be
administered topically to treat peripheral wvascular
diseases and as such may be formulated as a cream
or ointment.



transferred to a separatory funnel w th dichl oronethane/ wa emgp@ﬂﬁnamﬁjgh;ﬁT
with dichloronmethane (2 x 50 nL) and drying over magnesiu squatha%Mgrg@g
0.37 g (100% of compound H after evaporatigp Qf the sol veljtpaté: :

N- (3, 4-Di net hyl - 5-i soxazol yl)-2'- hydroxy-4"-(2-oxazolyl)[ &= :

bi phenyl ] - 2- sul f onam de Boron tribrom de (1 Min dichloronmethane, 6.2 ni,
6.2 mmol) was added to a solution of conmpound H (0.33 g, 0.77 mml) in

met hyl ene chl oride (27 meheWebhipShhds 68 SérmiH & 'dan Aflle®y peiirring at

-7 rr] for 30 mnutes,.the.cpld bath was renoved. After ,stirring a total
Of8£?5 Lou?s 3the Eormulated fh composf@kons sué% as sterlie 9

solutions or suspensions for parenteral
administration. About 0.1 to 500 milligrams of a
compound of formula I is compounded with a
physiologically acceptable vehicle, carrier,
excipient, binder, preservative, stabilizer, etc.,
in a unit dosage form as called for by accepted
pharmaceutical practice. The amount of agtive
substance in these compositions or preparations is
such that a suitable dosage in the range indicated
is obtained. | .

— The compounds of the present invention may be
prepared as follows. '



reaction mxture was transferred to a separatory funnel
di chl oronet hane/ water. The pH was brought to 3.5 with sat
bi carbonate. Extraction with dichloronethape (2 x 70 n),
magnesi um sul fate afforded 0.68 g of crude product after
solvent. Two flash chromatographies (silica, 25 mm di aneter, 6%

nmet hanol / di chl or onet hane and silica, 15 nm 89 di aneter, 50% et hyl

acet at e/ di chl oronet hane) afforded 60 nmpdHEfd of the title ocnpound.

Rl
K
’

(CH:)p H

gres -
R J) R11 ?C)\' R12 SozT—-u\
Y. QL s

L’ (where haloc
is Br or I)

2 (where "Prot" is a
protecting group)

Rl Pd (0), base, solvent

\,K
L L' (CHz ) P
R? /\J N
. j11 C} R12
Komee Y
SO2N —'—u\ 2
4
_"& Prot R
R K
\ Removal of Protecting Group
L O— (CHy)p '
Rz/\ /I P\I
J R 11 O R12

PGl ¢

Y,
SO,N —®\ 4
R13 —— q R4

RrR3

As depicted by the above Scheme I, the title
compounds 4 may be prepared by a Pd(0) catalyzed
coupling of an appropriately protected
phenylsulfonamide-2-boronic acid intermediate 2
with a 4-heterocyclic aryl halide 1 in the presence
of a suitable base, such as agueous potassium



M p. 111.0-115.0[err]. Analysis calculated for [err] O0.40
C, 57.29; H 4.43; N, 9.73; S, 7.42; Found C 57. 30
9.37; S, 7.18. Exanple 20 [err] [err] 2-

3, 4- Di met hyl - 5-i soxazol yl ) ami no] - sul fonyr] H 1 b| phenyl |- 4- yI] 4- oxazol e-
car boxam de A - (4-Bronophenyl) - 4-oxazol ecar box- al dehyde A m xture
of conpound A from Exanple 7 (810

carbonate, and solvent, such as a mixture of
toluene and ethanol.

A boronic acid intermediate 2 may be prepared
from a 2-bromophenylsulfonamide 5 (preparation of
which is described in EP Publication number
0,569,193 (1993)) by lithiation with a suitable
alkyl lithium (such as n-butyl lithium), subsequent
treatment with a trialkylborate (e.g.. triisopropyl
borate) and finally adding an aqueous aciq such as
aqueous hydrochloric acid (SCHEME II):

W SCHEME 11
Br x"Y
SOz O
R13 —Q Prot R 2
R3
alkyl lithium
2 trialkyl borate
| 3 HCl
HO, OH
N\ 7/ X
B 4
SON O 2
o R13 Prot RS
k\v’ R

*Prot" is an appropriate protecting group for the
sulfonamide function, also described in EP
Publication number 0,569,193 (1993).

The title Compounds may also be synthesized by
an alternate route shown below (SCHEME III):



TR L

ng, 3.40 mmwol) seleniumdioxide (1.89 g, 17 mvol) and 6 8ﬂhﬁ’dLéxaﬁ% Mas
refluxed for 24 hours. After cooling the mxture was fifjtered adeVMemQ
filtrate was concentrated. The residue wa2hr onat ogr apfidion. si-ti.ca..gel..
usi ng 60:1 dichl oronethane/ ethyl acetate to afford conpotf AV 17 Eﬁ%
as a light yellow solid. 90 B. N- (3, 4- D net hyl - 5-i soxazol yl )-4"'-(4-
fornyl - 2-oxazol yl )-N-[ (2- met hoxy et hoxy)nethyl][1, 1'-biphenyl]-2-

1
R K
’

R! 1 alkyl lithium ., }\JO/-l_(CHﬂP\

. /O\-l—(cnz)p?\‘ z :’i‘““’l porate Ru—\(;‘—au

11 12
R R /B\
HO OH
6 Br z
W, Br X~ .’Pd (0) + Compound Z,
SOZ? O o
R13 Prot R4 base / solvent
R14 5 Kﬁ
(cazl,, P\
Rl 5—r12
X
. SOzT O :
\/\ R3
.3.
S Remove Protecting
W ‘ Group
Compound 4_

As depicted above, a 4'-~Heterocyclic aryl halide §
(see also compound 1) can be converted to a boronic
acid intermediate 7 via the sequence shown. This
compound Z, upon Pd(0) catalyzed coupling with a
compound 5 can provide a biaryl analog 3, which
upon deprotection can lead to the title compound 4.



sul fonam de To a solution of conpound B from Exanple 1 (77 %ﬁ; ; d
conpound A (390 ng, 1.55 mmol) in 15 nL of toluene and 12 of gS@bethanoI i
under argon, tetrakls(trlphenylphosphlne)pab%agiun(O) (116 *Q"Z ______________ LS ,,,,,, H
was added, followed by 9 nL of 2M aqueous sodi um car bonat e| ¥$%$¥+ﬁﬂ::22£

m xture was heated at 75[err] for 1 hour, cooled and diluted with 80 nL of
. ethyl acetate. The organic liquid was separated washed with 15 nL water

and 15 ni bri ne, drI:ect:éﬁ‘uhﬁprlQﬁttarrﬁe%d tﬁ@hé&été&@oéﬁ@scrC&&&’”@t&grﬁﬂphed on

il n 2 hexan eth acet.ate to afford conpound B (290
g;gécgsgglcgfgr?eg e/ otectlon to prepare- thgpi:oronlc(ac1dng

7, and/or to facilitate the coupling reaction to
make compound 3. (For example, when J and K or L
are N, one of the groups may be protected by a
suitable protecting group such as t-butoxycarbonyl,
etc). Also, in certain instances, the boronic acid
may be replaced with a tin species and/or the halo
group may be replaced by a -OSOzCF3 moiety to
perform the Pd-catalyzed coupling reactioﬂ. For
general strategies in biaryl synthesis, see:
. Bringmann et al., Anggmi_ghgmﬁ_lnssﬁ, Ed. Engl. 29
~ (1990) 977 - 99i. |
In the above schemes, specific R11 - rl4

groups are chosen to be compatible with the

reaction conditions shown. Additionally, specific

R1l - rR14 groups may be converted into alternative

R11 - rR14 groups, either before or after coupling

of Compound 1 with Compound 2, or Compound 5 with

Compound 7, using methods known in the art.

SYNTHESES OF COMPOUNDS 1 AND 6
Compounds 1 and § can be prepared by the

following Schemes. 2-Aryloxazoles are prepared as

depicted by SCHEME IV, Methods A-H; 4-Aryloxazoles
U ' are prepared as depicted by SCHEME V, Methods A -

B; S5-Aryloxazoles are prepared as depicted by

- SCHEME VI, Methods A-B; Thiazoles are prepared as

depicted by SCHEME VII, Methods A-B; Imidazoles are
prepared as depicted by SCHEME VIII; ‘
2-Phenylalkyloxazoles are prepared as depicted by
SCHEME IX, Methods A-B; Pyrazoles are prepared as
depicted by SCHEME X; 3-Arylisoxazoles are prepared
as depicted by SCHEME XI; 5-Arylisoxazoles are
prepared as depicted by SCHEME XII; and



i
b}

C. 2-12' -[[(3, 4- Di met hyl - 5-i soxa- l
zol yl ) [ (2- met hoxyet hoxy) met hyl ] ami no] - sul fonyl][1, 1'-bi phenyl ] Qél?l ﬁ\I{%Y- 48

..................

acid (108 ng, 1.11 mol) in 5.6 nL tetrahydrofuran at [erT], an ice cool ed
solution of sodiumchlorite (101 ng, 1.11 mmol) in 5.6 nL water was added.
The m xture was stirred at [err] for 3 mnutes. 50 nlL dichl oronet hane was

added and tge orgnnkegl'%ﬂﬂd[idzgeis \Siiﬁ@qﬁ'élﬁdgédl&dﬂdéviidt%d % ecnens

concentrated to g -[ 2= - Di.net -1 12

| soxazol yl)[(2- m{(ﬁltg%yet%%x ?r%? hfﬁ’r]‘eﬂﬁ%o R*" and R-< are also
chosen to be compatible with the reaction
conditions shown.

A.W

SCHEME IV . Method A
cocl R
(/l\\ ﬁ T
11 12 '
o R O =7 . Rl— C— CH~- NH,
N/
Br .
. 1
Rl RZ R Rz
F ‘ O ‘
NH cyclization N
.
,x (e.g..: H3S0q) '
I _;_'_\O/'__Rlz Rl __.KCDKI__ R12 |
.. 2 10

An acyl amino compound 2 is prepared as
depicted above arid may be cyclized to an oxazole 10
using a variety of dehydrating agents. For a
review of this and other methods of oxazole
synthesis, see: Lakhan et al., Adv, Het, Chem,, 17
(1974), 99. ’

i
i

oxazol ecar boxanm de To conpound B (285 ng, 29. 56 nmol ) abov%ﬂ&iﬂ:ﬁ:::ﬂ

i



-91 - sulfonyl][1, 1-bi phenyl]-4-yl]-4-oxazol ecarboxylic acld To 2--w~-i*a
[2'-[[(3, 4-Di net hyl -5-i soxazolyl) [(2- 23 MAY ggﬁ
nmet hoxyet hoxy) met hyl ] am no] sul fonyl][1,1'- HL- LA
bi phenyl ] -4-yl]-4-oxazol ecarboxylic acid an% 0.014 nL dlnéfhy1forwan1de TR
5.6 nL di chl oronet hane, oxalyl chloride (2Min dichl oronethane, 0.56 ni,

1.11 mmol ) was added, stirred for 0.5 hours and concentrated. To this

m xture, 10 niL tetrahydrofuran andsEHEhE_ggggﬂ&ﬁﬁﬁﬁﬂjgnnon|un1hydrOX|de

were added. The reaction m xture was

CONH,
0
]

11_§',/'__R12 . R2~C = CH,X 12

Br
il 1 heat
R2
sO

As shown, heating together a mixture of a
benzamide 11 and an a-halo carbonyl compound 12

provides the corresponding oxazole l13. This me<nod
has been used extensively to provide
2,4-disubstituted oxazoles. For a review, see:

Lakhan et al., Adv. Het, Chem,, 17, (1979) 99
21t."



liqui.d was washed with 15 nL water and 15 nlL brine, dri ‘éﬁﬁfgﬁﬁq@ﬁaﬁi%.ﬁ
The resi due was chromat ographed on silica ?ql_using 1: 4l hexane et hyl *
acetate to afford conpound C (245 ny, 84%for three steps) as a . col orl'ess
gum D. 2-12'-[[(3, 4-Di net hyl - 5-i soxazol yl ) - '

am no] sul fonyl][1, 1" -bi phenyl]-4-yl]- 4-oxazol ecarboxam de To a sol uti on of
conmpound C (240 ng, 0.46 mmol) in%ﬁﬂiﬂﬁ:l&%ﬂlgﬁ%h?§h§ at [err], trinmethyl-
silicon chloride (297 ng, 2.74 mvol) was added toll owed by sodi um i odi de
(410 ng, 2.74 mol). The m xture was stirréabﬁi roomtenperature for 1
hour .

stirred at roomtenperature for 50 minutes and concentr%gﬁgﬂﬁlg@vgngahféf‘

1 R -¥
R-1COfH-.R2 RICOPH-R
X OH
X = Br,I,Cl esterification

¥ -

w
H

NH,OAC/ACOH

P
tiffremsonov—

)
w
o

o[

2
o

o~

o
[
&~

w
H

An ester 15 can be prepared either by allowing
an o-haloketone to react with a benzoic acid 14 in

the presence of a base such as triethylamine, or by
esterification with an appropriate «a-hydroxyketone.
Compound 15, upon treatment with ammonium acetate
in acetic acid, provides an oxazole l6.



jetat'd’ - The organi.c:
liquid was washed with 5 nlL saturated aqueous sodiun1ﬁhiosulfgﬁbrﬁﬁbﬁ§ﬁng
brine, dried and concentrated. The residuegvas purifi édoby préparativeHPLC
on a 30 x 500 mm ODS S10 col um using 37% sol vent A ( 10%-fet hanol , 90%
water, 0.1%trifluoroacetic acid) and 63% sol vent 3 92 (90%

nmet hanol , 10% water, 0. 1% tetrahydrofuran) to provide the title conpound
(122 ng, 61% as a white solid. gCHEME IV . Method D

5 L water was added and extracted with 50 ni ethyl afetat

Certain acetylenic carbinols such as compound
17 can react directly with an arylnitrile 18 to
provide a S-methyl oxazole, 19. (See, for example,
Y. Yura, Japanese Patent 29849 (1964).)



— R

Mp. 195[err] dec. Analysis calculated for [err]: Calcul Fad?L&;r
4.20; N, 12.66; S, 7.24; Found: C, 57.01; H, 4.10; N} 12.65; l%%ﬁqggﬁ

Exanpl e 21 N-(3, 4-Di net hyl -5-i soxazolyl)-2_ - [(fornylamn LEthyL”Tf ....... I

2-oxazol yl )[1,1' - bi phenyl ] - 2-sul fonami d& £&rT] 0 A
4- Br ono- 3- net hyl benzam de To a solution of 10y (46.5 muol) of 4-brono-
3-net hyl benzoic acid in 200 nL of dichl oronethane under argon, 30 nL of 2M

sol ution of oxalyl “HE hod

o \/

Br

L : )/\'E

<

An acetylenic amide 22, upon heating, cyclizes
to an oxazole derivative 23.

000 H;



chloride in dichloronethane was added. Four drops of dlnethylfornan1de mas :
then added and the m xture was stirred at roomtenperature for gﬁA ]@gb
soltion was evaporated and dried in vacuo. The residue was dlssol P

m. of methanol, and 25 nL of 28% aqueous anﬂﬂnhun1hydrOX|de was -added: to-
the m xture. The solution was stirred at room - 93 - tenperature for 3
hours, and then diluted with 500 nL of water. The resulting white solid was
filtered, washed with water and dried to afford

CONH;,

7% =\
Ru.__<:>__Rn . o o
Y

A 4,5-unsubstituted oxazole 26 may be prepared
by condensing a 4-bromobenzamide 11 with a vinylene
carbonate 25 -at high temperature in the presence of
an agent such as polyphosphoric acid. (See, for

example, Ferrini, et al., Angew. Chem. Internat.
E4d,, Vol. 2, 1963, 99.)



8.9g (89% of compound A. B. 2- (4- Br ono- 3- nethylphenyﬂkpxazo

75'. 5

m xture of conpound A (12g, 56 mmol) and vinyl ene carbonate % ﬁ
mml ) in 25g of pol yphosphoric acid was heated at 170[errirto¢ 3 hﬁMNsogghex
resi due was then added to 700 mL of water~af#@ ®xtracted X250 nL g

ethyl acetate. The conbi ned organic extracts were washed once mnth wat er,
dried and evaporated. The residue was chromat ographed on 200g of silica gel

usi ng di chl oronet hane to provide GEEH FEO%% of, cggggﬁnd B as a white solid.
C. 2- [4-Bronp-3- (brononet hyl y=*

c1
I

HC

cl” “cH
I /O\

Cyclization of the N-(2,2-dichloroethyl)amide
derivative 27, prepared by methods known in the
art, in the presence of a suitable base such as
sodium ethoxide, may also provide the oxazole
derivative 26. (See, for example, U.S. Patent Nc.
3,953,465.)



A m xture of conpound B (6.5g, 27.3 mmol), N—bronnsu00|n|n1q5 i
nmml ) and benzoyl peroxide (250 ng) in 250 nL of carbon tetrach1 op_l:hé’\N(aMﬂ ‘\"s
refluxed for 8 hours while illuminating the solution with a SHA - |anp.... The

m xture was then cooled and filtered. The-f29trate was condenigabﬂd-ka;:“‘“
provide 10g of a light yellow solid which was used in the next step without
any furtur purification. - 94 - D 2- Brono- 5- ( 2- oxazol yl ) benzal dehyde

ll

\__,_..-

Br

C
L 4
|

Heating together a mixture of aroylchloride 21
with an oxime 29 where Rl and RZ are alkyl,
prepared by methods known in the art, may provide
the oxazole derivative 10. (See, for example,

Bhatt, M.V. and Reddy, A.S., Iet, Lett,, 21, 2359

(1980).)
SCHEME IV . Method I
coCl
- JO\
(% [/E%S\] N-R heat r::[:;
———
!\/ . Rll \_Vr\) R12
= Br
26

Heating together a mixture of aroylchloride 21
with a triazole 25' where R is trimethylsilyl,



To a solution of 7g of crude conpound Cin 15 nlL of anhydrous '
di met hyl sul f oxi de under argon, 5.5g of anhydrous trinethyl am ne, N—o?uadleIAY 995
(prepared as described in Soderquist et al. Tet. Letters., 27..8961(1986)).. "
was added and the mixture was stirred at 558@rT] for 6 hours. The mi xture
was then cool ed, added to 150 nL of ice/water and extracted wth 3 x 100 nL
of ethyl acetate. The conbi ned organic extracts were washed once with 100
mL of brine, dried and ev at ed, The.residye V\ﬁs chr onpt ographed on 300
nL of silica gel udf PEERds, kooWRo 18 the AL { ol f or
two steps) of corrpmnidrdhtasxﬂ:m{alst ¢odakene. mhy provide the oxazole

N-(3, 4-Di met hyl - 5- i 56%3%Q0:¥e 28." -(see, for example, Williams, E.L.,
Tet, Lett., 33, 1033 - 1036 (1992).)

It is also possible to prepare the oxazole
derivative 28 by treatment of aroylchloride 21 with
triazole (where R is hydrogen) in the presence of
suitable base such as potassium carbonate followed
by heating the mixture to an optimal temperature.

B. 4-Arvloxazoles

— SCHEME V . Method A
Rz
Q CI!HBr
RICONH,

Br
Treatment of an G-Bromoacetophenone derivative
30 with an amide at high temperatures (typically
130 - 150°C) provides a 4-aryl oxazole 31.



fornyl -N-[(2-nmet hoxyet hoxy) net hyl]-4'- (2-oxazolyl)[1,1"- blphenyl -

sul fonam de To a solution of 2.3g (6 mmol) of conpound B fron1Exan3I PMYaEQQ
0.3g (0.26 nmol ) of tetrakls(trlphenylphosgglne)palladlun(O) Ln 40 L of

t ol uene under argon, 20 mL of 2M aqueous sOUi um car bonate was added

followed by 1.0Qg (6.28 mml) of conmpound D in 20 nL of 95% et hanol. The

m xture was refluxed for 2 hours, diluted with 100 nL of water and

extracted with 3 x 50 nL of ethyl SEHEWE%SL;;BE&QBHEhned organi c extracts
were washed once with 100 nL of brine, drred and evaporated. The residue

was chromat ographed on 200 nL of silica.

N
CH,N=C R?
+ : 12
Rl ()d—giz R2COX Base L O/R
11
{where X R \\\r/J
Br 12 is halo or Br 33
\Q/

LY . »

Certain a-metallated isonitriles 32, prepared

by methods known in the art, react with acyl
halides, imidazoles or other activated acyl groups,
to provide 2-unsubstituted oxazoles 33 where R2 is

alkyl or aryl.



gel using Hexanes/ethyl acetate 1:1 to afford 1.69g (55% of-rcorpound-E-as |
a colorless gum - 95 - F. N- (3, 4-Di net hyl - 5-i soxz’ﬁizol yl)2 3" MAY jgg% I
fornyl -4'-(2-oxazolyl)[1, 1 -bi phenyl]- 2-sul fonani de To & sskut.l.on..of-1:-68g!
(3.28 nmmol ) of compound E in 30 nmL of 95% et hanol, 30 nl tef=6N-&agteous—
hydrochloric acid was added and refluxed B2r-1 hour. The m xture was then
concentrated and diluted with 250 nL of water and extracted with 3 x

2-Axvioxazoles

o) CHzNHzl o
)/\‘ N Ricoct — %
33
: 12 3
R:! ___O'_ R : Rl ~\

N’ Br

34
H,S0,

R} '

?f)é

Rll .S/ R12

Br

Acylation of an o-aminocacetophenone 34, with
an acyl chloride, provides compound 35. Compound
35, upon cyclization using a suitable dehydrating

agent such as sulfuric acid, provides an oxazole
36. (This method is similar to the one described

in SCHEME IV, Method A).



150 nL of ethyl acetate. The combined organi c extracts were then. mashed L
once with water, dried and evaporated to provide 1.46g. (90@6 og g@qp@gndaF

as a colorless gum G - (Am nonet hyl ) - N-( 3, 4- dlnethyl

isoxazolyl)-4'-(2-oxazolyl)[1 1' - bi phenyl]- 2- sulfonanlde To al snlutlon -of

0.28g (0.66 mml) of compound F in 25 n_ gf pethanol ,

acetate and 1g of 3A nol ecul ar sieves were added and stirred at room
tenpertaure for 1 hour. Sodiumtriacetoxyborohydride (0.42g, 1.98 mml) was

added and the m xture was stirred for an additional

solution was filtered, concentrageiEME VI - Method B

CHO

Methanol

\l/'o + TSCH;N=C KaCOs
32

(Ts = Tosyl)

45 m nutes. The

[?N
—O5-

Y

A 4-Halobenzaldehyde 37 is treated with
tosylmethylisocyanide 38 in the presence of a base,

such as potassium carbonate, in a suitable solvent,

such as methanol, to provide a 5-aryloxazole
derivative 39. (See, for example, A.M. Van Leusen,

et al., Tet., Lett., 2369 (1972).)



to 10 m., diluted with 25 nL of water and extracted with 3 x.25'm of ethyl
acetate. The conbi ned organic extracts were then washed once wt Wat*aw 10 5
dried and evaporated. The residue was chromatographed on 15g- of srh ca’ g ?
-usi ng 5% et hanol in dichloronethane to afford 0.1g (36% "of “conpound G as-
a white solid. - 96 - H N- (3, 4- D get hyl - 5-i soxazol yl)-2" -

[(formyl ami no)methyl] -4' -(2- oxazolyl) fI,1' -biphenyl] -2 -sulfonanide

n

,)\. R} R? | 7——(
11__O_R12 + ;O ; P4 (0) O N
‘\'/l S\/N base/solvent

B

41 42

Br ' r Ru_o_ R12
o/

Br

A 4-Bromophenyl boronic acid 41 can be coupled
with an appropriately substituted 2-bromothiazole
42 in the presence of a Pd(0) catalyst and a
suitable base (e.g.. agqueous potassium carbonate)
and solvent to provide a thiazole 40.



To a solution of 0.06g (0.14 mol) of compound Gin 10 nL mf'
di chl oronet hane at [err], 0.02g of acetic form c anhydride d 0. Q%SMAY ggﬁ
triethylam ne were added. The mixture was sl oWy warnmed to antermefature
and stirred for 1 hour. The m xture was diluted with 10 nL of

di chl or onet hane, washed with 20 nL of O0-13kaqueous hydrochloric acid and
then with 20 nL of water. The organic |ayer was dried and evaporated. The
resi due was purified by reverse phase preparative HPLC on a 30 x 500 mm QDS
S10 col um usi ng 56% sol vent B (90% net hanol, 10% water, 0.1%

trifluroacetic acid) and 4496scﬂS&HEMELMImI%LuaLhadQB 9096mater, 0.1%

trifluroacetic acid).
CN
f//L\\ ' ﬁ
+
U O——r2 " HS-CH,-C-Ry
18

I
ol

11_%

ema— R12

C

4
Br

~ Condensation of p-bromobenzonitrile 18 with an
a-thioketone directly provides a thiazole

derivative 44.



The appropriate fractions were collected, neutralized with: a":ueous SOdI um
bi carbonate to pH 7 and concentrated to 10 nL. The sol uti ol was”

7 e ”
acidified to pH 4 using dilute hydrochloric acid, and the V\mte 20% :Pvtf\wé%gﬂ_“ &
filtered and dried to provide 0.013g (219% of the title conpound M p.. _—
105-109[err]. [err]HNMR([err]):[err] 1.8B4ds, 3H), 2.12 (s, 3H), 3.89 (ABq,

J =41, 15.8 Hz, 1H), 4.50 (ABgq, J = 7.6. 15.8 Hz, 1H), 6.63 (br s, 1H),
7.03 - 7.93 (m 10 H), 8.14 (s, 1H). [err] NWR [err]: [err] 6.83, 10.90,
39.80, 108.68, 124.26, 124.95, 127.29, 128.18, 128.79, 129.77, 130. 26,
130. 26, 130.52, E32. Imidazalee 137.44,

Scheme VIII
CHO
11,__0.__ 12 :
R L‘j”J R*, CHocHO + MW, _ €3t
Br
2O ‘m
Y "Ef%E:T'R}z
l R!I/base

%

N,

2

4

Rll—— '\?/_'_ R12

[N~ | - Br

Condensation of a benzaldehyde derivative 37
with glyoxal and ammonia provides a 2-aryl
imidazole derivative 45. (See, e.g.. U.S. Patent
No. 3,682,949.) This compound can be further
substituted by reacting it with an alkyl halide in
the presence of a suitable base to provide, e.4.,
an N-alkylderivative 46.

For a review on imidazole synthesis, see:
AMMMLI .Zlu (1980); 241 - 323.



137.61, 138.42, 138.88, 139.58, 154.37, 161.53, 162.25. - 97 --%x&ﬂel
22 N-(3,4-D nmet hyl -5-i soxazol yl)-2'- : L 2 m
[ [ (met hoxycar bonyl ) am nol et hyl ] -4'-(2- oxazol yl)

[1, 1' - bi phenyl ]-2-sul fonam de [err] A )

N- (3, 4- D net hyl - 5-i soxazol yl)-2'- [[(neth9%ycarbonyl)an1no]nethyl] 4
(2-oxazolyl)[1, 1 -bi phenyl]-

.  2-Phenvialkvloxazoles
SCHEME IX . Method 2

o

(cnz)p

(CH;) p = CONH;

/OK—_R12 +
L\w//J o heat

-——_q-qil___<:>___3}2

p— 0

42 2 a8

2-Phenylalkyloxazoles 48, where p is 1 or 2,

unsubstituted at the 4 and 5 positions, may be
prepared by heating together a phenylalkylamide 47
with vinylene carbonate 25 in the presence of an
agent such as polyphosphoric acid.



sul fonam de To conpound G from Exanple 21 (75 ng, 0.18 rrrml)l' 357
tetrahydrofuran, triethylamne (35 ng, 0.35 nmol) was added, i foifl:‘owed by - -
met hyl chloroformate (17 ng, 0.18 mmol). The reaction was stﬁ'rred anJruqm [095

tenperature for 1 hour. Additional triethylamne (18 ng, 0. 18 “#fbl)and- 7" -

met hyl chloroformate (17 ng, 0.18 mmvl) wegg added and the rEHCtr'on“was’""""""‘“‘"“'
stirred at 40[err] for another 1.5 hours. The reaction m xture was

concentrated and the residue was purified by preparative HPLC on a 30 x
500 mm ODS S10 col um using 42% sol vent A (10% net hanol, 90% water, 0.1%

trifluoroacetic acid) and 58% sol 2CHEME ({80%Methodh@ , 10% water, 0.1%

CH
N O
(CHy)p,~C (CH2)p —\L

_@_R12 + HO-CH; =C=C~R! == Rl

2-Arylalkyl-4-substituted-oxazole 51, where R1

is alkyl and n is 1 or 2, may be prepared starting
from a nitrile 49 as shown above. (See, for

i example, U.S. Patent No. 4,168,379.)



trifluoroacetic acid) to provide the title conpound (30 ng, {35% "as.a white
solid. Mp. 110-120[err] (anorphous). 98- Anal ysis cal culiated-for [err]:
Cal cul ated: C, 56.39; H, 4.69; N, 11.44; S, 6.54; Found: v Co56MLY; bl

4.48; N, 11.19; S, 6.49. Exanple 23 N [[2'- r T A
3. 4-Di net hyl - 5-i soxazol yl ) am nol - sul f oryBé-4- (2- oxazol yl) '
[1, 1 -bi phenyl]-2- vIlnmethyl IN - et hyl urea

G. Pvrazoles

NHNH; »HC1 : N/

A o
11__( )__ 12 + C3Hs) 3N q/k.
EtOH _ H)
Br

23

The pyrazole derivative 52 may be prepared by
heating together the aryl hydrazine 353 with
epichlorohydrin in the presence of a suitable base
such as triethyl amine.

H. 3=-Axvlisoxazoles
SCHEME XI

Q
O\
: CH"N\ 1 HCl/Oxone N
w I/l\n 2 (CiHs)sN
- LY

3 ===
'\l/ _\OAc R1l '\O/' R12

HC1l/EtOH
54 Br

-9

Treatment of the oxime 54, prepared by methods
know in the art, with HCl/Oxone, and subsequent
treatment with a base such as triethylamine,
provides an arylnitrile oxide. The arvlnitrile



[err] [err] A

N-[[2' -[[3,4-D nmet hyl -5-i soxazol yl)

am no] sul fonyl]-4-(2-oxazolyl)[1,1' - biphenyl]-2-vl]nethyl]N=nethylurea To
conpound G from Exanple 21 (75 ng, 0.18 mmml) in 7.1 nL tetrahydrof grjamay 1008

met hyl isocyanate (71 ng,

1.24 mmol ) was added. The reaction was stirre

d at

room tenperature overni ght and concentr@tgg._The resi due was purified by -
preparative HPLC on a 30 x 500 nm ODS S10 col unmm usi ng 46% sol vent A (10%

nmet hanol , 90% wat er

nmet hanol , 10% water, 0.1%trifluoroacetic acid) to

oxide typically is not isolated, but is reacted
with vinylacetate, and then the mixture is heated
in an acid (e.g., HCl) in a suitable solvent such
as ethanol to provide the 3-aryl isoxazole
derivative 55.

2
o~

| O 1 NH0H O

2 I,/Potassium iodide

n—LO—r12.
. I\|/' : Rn—'\o/-'l—R12

Br

56 Br
57

An «,B-unsaturated ketone 56, prepared by
methods known in the art, upon treatment with
hydroxylamine provides the corresponding oxime
derivative. Cyclization of this material in the

presence of iodine and potassium iodide provides
the S5-arylisoxazole derivative 57. Rl in this

scheme is alkyl or aryl. (See for example, J. Het,

Chem., 30, 467 (1893).)

0.1%trifluoroacetic acid) and 54% sol vent B (90%



provide the title conpound (38 ng, 45% as a white solid. MH
dec. Anal ysis calculated for [err] [errr] Calcul ated: C, {55700:;

N, 13.82; S, 6.33; Found: C 54.57; H, 4.58, N, 13.61; LD """" 5.4 E__V_‘_’T_Y
Exanmpl e 24 N-(3, 4-Di net hyl - 5-i soxazol yl)-2' [[(nethyl - A =

sul fonyl ) am nol net hyl ] -4' - (2- oxazol yl ) --141" - bi phenyl ] - 2- sul f onam de

J. N-Arxviimidazoles

SCHEME XIII

N -/'\ (o ) A
R
'\'/ K;C0; Rt R12
a8 Br

The N-arylimidazole analog 59 may be prepared
by a standard Ullmann coupling, known in the art,
of the 1,4-dibromobenzene 58 with imidazole in the
presence of a copper salt such as CuBr.

The invention will now be further described by
the following working examples, which are preferred
embodiments of the invention. These examples are
meant to be illustrative rather than limiting.



—

2' [

'
[

err] A

N- (3, 4- Di met hyl - 5-i soxazol yl ) - T
(met hyl sul fonyl )am no] nethyl]-4'- (2-oxazolyl)1,1'- blphenyl] ol

sul fonam de To conpound G from Exanple 21 (75 ng, 0.18 nmol) and.

triethylamne (54 ng, 0.53 mml) in 7.1 m tetrahydrofuran, nethanes
chloride (57 ng,
The reaction mxture was concentrated &nd the pH of the

It was then
acetic acid. The m xture was extracted with

for

solution was adjusted to 8 using sodi um bi carbonat e sol uti on.
acidified to pH 5 with glacial

2 hours.

Z]aj M Ul

fony

0.5 mml) was added. The geaction was stirred at 45[err]

~\

EN

A. b d

o]

o=?-o
Iz

A mixture of 4-bromobenzenecarboxamide (4 g,
20 mmol), vinylene carbonate (1.72 g, 20 mmol) and
10 g polyphosphoric acid was heated at 170°C for 3
hours. After cooling, the mixture was partitioned
between 200 mL water and 200 mL ethyl acetate. The
aqueous layer -was extracted with 2 x 150 mL ethyl
acetate. The.combined organic liquid was washed
with 100 mL water and 50 mL brine, dried and
concentrated. The.residue was chromatographgd on
silica gel using 10:1 hexane/ethyl acetate to
afford compound A (2.49 g, 56%) as a white solid.

B. 2-Borono-N-(3,4-dimethyl-5-isoxa-
zolyl)-N'-(methoxyethoxymethyl)ben-
zepnesulfonamide
To a solution of 2-Bromo-N-(3,4~-dimethyl-5-

isoxazolyl)-N'- (methoxyethoxymethyl)benzenesulfona-

mide (5.67 g, 13.52 mmol, prepared as described ir

EP 0,569,193 (1993)) in 70 mL of tetrahydrofuran a:

-78°C, n-butyl lithium (2M solution in cyclohexane.

8.11 mL, 16.23 mmol) was added over 10 minutes.

‘ w&d'



di chl oronet hane. The organic |iquid was -100- concentrated and the - .
resi due was purified by preparative HPLC on a 30 x 500 mm QDS S1Q ¢ol.um .
usi ng 47% sol vent A (10% met hanol, 90% water, 0.1%trifl uoroacefic ‘aci ) =
and 53% sol vent B (90% net hanol, 10%water, 0.1%trifluoroacetic-acid) to...=*
provide the title compound (27 ny, 30%-as3a white solid. Mp T10-120[err]
(anmor phous). Analysis calculated for [err]

The resulting solution was stirred at -78°C for 15
minutes and triisopropylborate (1.52 g, 8.06 mmol)
was added. The mixture was then warmed to room
temperature and stirred for 2 hours. The mixture
was cooled to 0°C, 10% aqueous hydrochloric acid
(120 mL) was added, and the solution was stirred
for 10 minutes. The mixture was concentrated to
120 mL and extracted with 4 x 60 mL ethyl acetate.
The combined organic extracts were washed once with
100 mL brine, dried (MgSO4) and concentrated to

U give compound B (4.25 g, 82%) as a light yvellow
gum.
c. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-

methoxyethoxy)methyl]l-4'~-(2-oxa-
‘e -2a

To a solution of compound B (315 mg, 0.82
mmol), compound A (456 mg, 2.05 mmol) in 7.5 ml of
toluene and 6 mL of 95% ethanol under argon,
tetrakis (triphenylphosphine)palladium(0) (95 mg,
0.082.-mmol) was added, followed by 4.5 mL of 2M
aqueous sodium carbonate. The reaction mixture was
heated at 75°C for 4 hours, cooled and diluted with

[ 50 mL of ethyl acetate. The organic ligquid was

separated and washed with 10 mL water and 10 mL
brine, dried and concentrated. The residue was
chromatographed on silica gel using 2:1
hexane/ethyl acetate to afford compound C (279 mg,
70%) as a colorless gum.



Calculated: C, 52.37; H 4.45; N, 10.96; S, 12.56; Found: ,"
4.37;, N, 10.76; S, 12.11. Exanple 25 N [[ 2' - [[(83, 4-Difgeth
zolyl)am no] sul fonyl]-4-(2-oxazolyl)[1,1 - biphenyl]-2- yI.”’

met hyl ] acetam de [err] A N[[2 -[[(3,4-Di nethyl-5-isoxa- i‘fyf}aﬁ1nke}
sul fonyl] -4-(2- oxazolyl) [1,1'-biphenylds 2 yl] nethyl]acetam de To a
solution of 0.075g (0.177 mmol) of conpound G from Exanple 21 in 10 nlL of

D. N~-(3,4-Dimethyl-5-isoxazolyl)-4'-
(2-oxazolyl)[1,1'~-biphenyl]-2-
sulfonamide
To a solution of compound C (276 mg, 0.57

mmol) in 10 mL of 95% ethanol, 10 mL of 6N aqueous

hydrothloric acid was added and refluxed for 1 hour
and 10 minutes. The reaction mixture was
concentrated and the pH of the solution was
adjusted to 8 using sodium bicarbonate solution.

It was then acidified to pH 5 with glacial acetic

Y, acid. The mixture was extracted wi;h 3 x 40 nL
ethyl acetate. The organic liquid was washed with

10 mL water and 10 mL brine, dried and

concentrated. The residue was chromatographed on

silica gel using 100:1 dichloromethane/methanol to
afford the title CQmpound (117 mg, 52%) as a white

solid. T o

M.p. 90-98°C(amorphous).

Analysis calculated for C20H17N304S:

Calculated: C, 60.75; H, 4.33; N, 10.63; S, 8.11;

Found: C, 60.80; H, 4.15; N, 10.38; s, 8.12.




-101- dichloronethane at [err], 0.019g (0.19 nmol) of acetic anhydrlde and-
0.019qg triethylam ne were added. The m xture was then slomﬁytmarne I@ @06
roomtenperature and stirred for 1 hour. The m xture was di | utled” Wit ”hL
of dichl oromet hane and washed with 20 nL of 0. 1N aqueous hydrdchtorlc aC|d
and then with 20 nL of water. The organi 45l ayer was dried and evapor at ed.
The residue was purified by reverse phase preparative HPLC on a 30 x 500 mm
ODS S10 col umm using 58% sol vent B (90% net hanol , 10% water, 0.1%
trifluoroacetic acid) and 42%

_ Example 2

S/==1

EN

o]
[]
s—
n
: o
N
A. hond -
To a solution of 4-Bromophenylboronic acid
(3.01 g, 15 mmol), 2-bromothiazole (9.84 g, 60
mmol) in 120 mlL of toluene and 96 mL of 95% ethanol
under argon, tetrakis(triphenylphosphine)-
palladium(0) (1.04 g, 0.9 mmol) was added, followed
by 72 mL of 2M agueous sodium carbonate. The
reaction mixture was heated at 75°C for 1 hour and
15 minutes, cooled and diluted with 300 mL of ethyl
acetate. The organic liquid was separated and
. ‘washed with 100 mL water and 100 mL brine, dried
/

and concentrated. The residue was chromatographed
on silica gel using 30:1 Hexane/ethyl acetate to
afford compound A (2.0 g, 56 %) as a white solid.

B. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-
" methoxyethoxy)methyl]-4'-(2-thia
To a solution of compound B from Example 1
(320 mg, 0.83 mmol) and compound A (400 mg, 1.67
mmol) in 7.5 mL of toluene and 6 mL of 95% ethanol
under argon, tetrakié(triphenyl-




solvent A (10% net hanol, 90% water, 0.1%trifluoroacetic acid). The
appropriate fractions were collected and neutralized with aqueous-sodi um :
bi carbonate to-pH 7 and concentrated to 10 nL. The sol ution was_aCin&@gd]fﬁ 3
to pH 4 using dilute hydrochloric acid, and the white solid Mas-fiﬁ _ 53@
and dried to provide 0.041g (50% of the 46t4+e conpound. M p. 105-107[err].
- Analysis calculated for C23H22N405S. 0.42 H20: Cal cul ated: C, 58. 27;
H 4.86; N, 11.82; S, 6.76; Found: C 58.38; H4.71; N 11.71; S, 6-.93.

phosphine)palladium(0) (96 mg, 0.083 mmol) was

added, followed by 4.5 mL of 2M agueous sodium

carbonate. The reaction mixture was heated at 75°C

for 3 hours cooled and diluted with 50 ml of ethyl

acetate. The organic liquid was separated and

washed with 10 mL water and 10 mL brine, dried and

concentrated. The residue was chromatographed on

silica gel using 2.5 :1 hexane/ethyl acetate to

afford compound B (291 mg, 70%) as a colorless gum.

3 c. N-(B,4-Dimethy1-5—isoxaquy1)-4'-
{2-thiazolyl)(1,1'-biphenyl]-2-
To a solution of compound B (290 mg, 0.58
mmol) in 10 mL of 95% ethanol, 10 mL of 6N agueous
hydrochloric acid was added and refluxed for 1
hour. The reaction mixture was concentrated and
the pH of the solution was adjusted to 8 using
sodium bicarbonate solution. It was then acidified
to pH 5 with glaciél acetic acid. The mixture was
extracted with 3 x 40 mL ethyl acetate. The
organic liquid was‘washed with 10 mL water and 10
mL brine, dried and concentrated. The residue was
[ chromatographed on silica gel using 100:1
dichloromethane/methanol to afford the title
compound” {180 mg, 75%) as an off-white solid.
M.p. 87-97°C (amorphous).
Analysis calculated for C20H17N303S2 - 0.34H20:
Calculated: C, 57.52; H, 4.27; N, 10.06; s, 15.35;
Found: C, 57.68; H, 4.08; N, 9.90; s, 15.06.




102 - Exanple 26 N- [[2 " - [[ 3, 4-Di nethyl-5-isoxazolH=ram-nof-- =
sul fonyl]-4-(2-oxazoly][1,1" -biphenyl]-2- yl] methyl] N - éhﬁhylurea ‘ert}
A N[[2' -[[3,4-D et hyl -5-i soxazol yl) - % MAY 1nag
am nol sul fonyl | -4-(2-oxazolyl)[1,1" - biphenyl]-2- yI]nethyI]“ﬁf -p enyluréa~";
To conmpound G from Exanple 21 (25 ng, 0-089 4mol) in 3 nl-fetvahydrofuram,
phenyl isocyanate(56 ng, 0.47 mmol) was added. The reaction was stirred at
room tenperature overnight and concentrated.

|

Example 3
- - [ . - - -
S | - - -
sulfonamide
H
(o] /N
(vt
(o]
] J/ N
i = l
| = \\
(o]
CHs
CH,
A. 4-Bromobenzoic acid, 2-oxo-1-
methvlpropyl esterx
To 3-hydroxy-2-butanone (1.32 g, 15 mmol)
and 4-bromobenzoyl chloride (3.29 g, 15 mmol) in 15
. mL: dichloromethane at 0°C, 5 mL pyridine was added
/

dropwise. The reaction was stirred at room
temperature for 5 hours, 150 mL ethyl acetate was
added and filtered. The filtrate was washed with 2
x 50 mL 10% hydrochloric acid, 30 mL water and 30
mL brine, dried and concentrated. The residue was
chromatographed on silica gel using 10:1
hexane/ethyl acetate to afford compound A (3.4 g.
84%) as a white solid.



The residue was purified by preparative HPLC on a 30 x 500! mm CDS" SlO

col um using 33% sol vent A (10% et hanol, 90% water, 0.1%!'riflugrio

aci d) and 67% sol vent B (90% met hanol, 10% water, 0.1%triif lluoro cetlc -
acid) to provide the title conpound (18 ng, 56% as a white~solid. [err]:
[err] 1.82 (s, 3H), 2.16 (s, 3H), 3.99 - 38 (m 2H), 6.06 (s, br, 1H)
6.91 - 8.03 (m 15H). 13C NWR [err]: [err] 7.60, 11.81, 42.65, 109.39P

119.92, 123.29, 124.13, 127.10, 128.26, 129.61,

B. -(4- - =

A mixture of compound A (3.4 g, 12.54 mmol),
ammonium acetate (9.67 g, 125.4 mmol) and 10 mL
acetic acid was heated at 100°C for 4 hours. After
cooling, the mixture was partitioned between 150 mL
water '‘and 200 mL ethyl acetate. The organic liquid
was washed with 50 mL water and 50 mL brine, dried
and concentrated. The residue was chromatographed
on silica gel using 25:1 hexane/ethyl acetate to
afford compound B (1.52 g, 48%) as a white solid.

C. N-(S,4-Dimethy1-5-isoxazdlyl)-4'-(4,5-
dimethyl-2-oxazolyl)-N-[(2-methoxy-
ethoxy)methyl] [1,1*'~-biphenyl]-2-
sulfonamide
To & solution of compound B from Example 1

(320 mg;--0.83 mmol) and compound B above (420 mg,

1.67 mmol) in 7.5 mL of toluene and 6 ml of 95%

ethanol under argon, tetrakis(triphenyl-

phosphine)palladium(0) (96 mg, 0.083 mmol) was
added,. followed by'4§5 mL of 2M agqueous sodium
carbonate. The reaction mixture was heated at 75°C
for 4 hours, coole& and diluted with 50 mL of ethyl
N\ acetate. The organic liquid was separated and
washed with 10 mL water and 10 mL brine, dried and
concentrated. The residue was chromatographed on
silica gel using 2:1 hexane/ethanocl to afford
compound C (300 mg, 70%) as a colorless gum.

D. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(4,5~-
dimethyl-2-oxazolyl)([1,1'-biphenyl]-2-
i _ i

To a solution of compound C (300 mg, 0.59
mmol) in 10 mL of 95% ethanol, 10 mL of 6N aqueous




-103- 130.68, 130.79, 132.96, 134.80, 137.72, 139.56, 140.00; 140. 25,
140. 43, 155.63, 156.58. Exanple 27 N [[2'- [[3 4- Di met hyl - 5- ISOX2@OPMV)mOﬁ_.
am nol -sul fonyl]-4-(2-oxazolyl)[[1,1 - biphenyl]-2-yl]
[err] [err] A N[[2'-[[3,4-D net hyl -5-i soxazol yl) -

am no] -sul fonyl ] -4-(2-oxazolyl)[1,1' - bipgtenyl]-2-yl]

To conpound G from Exanpl e 21 (20 nmg, 0.047 mmol) i
propyl isocyanate

I
n

ne
3

nethyI]N' propyl urea

thyI]N'-propyIurea
mL tetrahydrofuran,

hydrochloric acid was added and refluxed for 1
hour. The reaction mixture was concentrated, and
the pH of the solution was adjusted to 8 using
sodium bicarbonate solution. It was then acidified

to pH 5 with glacial acetic acid.

extracted with 3 x 40 ml ethyl acetate.
organic liquid was washed with 10 mL water and 10

mL brine, dried and concentrated.

chromatographed on silica gel using 1:1
hexane/ethyl acetate to afford the title compound

0 (178 mg, 72%) as a white solid.

S,

0

-

The mixture was

The

The residue was

.24H20:

.59.

N
M.p. 96-102°C(amorphous).
Analysis calculated for C22H21N304S -
Calculated: C, 61.76; H, 5.06; N, 9.82; S, 7.49;
Found: C. 61-67; H' 4.76; Nl 9-91;
Example 4
W

A. - -

A mixture of 4.74 g (25.6 mmol) of p-
bromobenzaldehyde, 5.0 g (25.6 mmol) of tosylmethyl



om

(36 ng, 0.424 mmol) was added. The reaction mixture was stiFred, om
ed on

t enperature overni ght and concentrated. The residue was chidiatograph
silica gel using 100:4.5 dichloro- nethane/nethanol to proyﬁdq t?s MLngga. i
conpound (16 ngy, 67% as a light yellow solid. [err] NMR [éﬂ%%i;;;éii%i}:ﬂi =]
(t, J=7Hz, 3H), 1.46 (m 2H), 1.70 (s, 3HBO 2.10 (s, 3H), 3. (t, J=7THz,

2H), 4.08 (s, 2H), 7.10-8.12 (m 9H). 13C NWR [err]: [err] 6.57, 10.58,

11.62, 24.37, 42.91, 124.83, 125.06, 127.97, 129.10, 129.62,

isocyanide and 4.25 g (30.7 mmol) of anhydrous
potassium carbonate in 150 mL of methanol was
refluxed for 3 hours. The solvent was then
evaporated, and 150 mL of water was added to the
residual solid. The tan-white solid was filtered
and washed several times with water and then dried
to yield compound A (3.65 g, 64%).

B. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-

methoxyethoxy)methyl}-4'-(5-oxa-

' - -2

To a solution of 0.8 g (2.08 mmol) compound
B from Example 1 and 0.12 g (0.1 mmol) of
tetrakis (triphenylphosphine) -palladium(0) -in 25 mL
of toluene under argon, 15 mL of 2M aqueous sodium
carbonate was added followed by 0.70 g (3.12 mmol)
of compound A in 15 mL of 95% ethanol. The mixture
was refluxed for 3 hours, diluted with 100 mL of
water and extracted with 3 x 75 mL of ethyl
acetate. The combined organic extracts were washed
once with 100 mL of brine, dried and evaporated.
The residue was chromatographed on 50 g of silica
gel using Hexanes/%thyl acetate 2:1 to afford 0.49
/ ' g (49%) of compound B as a colorless gum.

c. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(5-
3 o -l -

To a solution of 0.49 g (1.01 mmol) of
compound B in 10 mL of 95% ethanol, 10 mL of 6N
aqueous hydrochloric acid was added and .refluxed
for 1 hour. The mixture was then concentrated and
diluted with 50 mL of water. The solution was
neutralized to pH 7 using saturated aqueous sodium
bicarbonate and then acidified to pH 4 using



-104 130.34, 131.67, 133.11, 133.74, 139.83, 140.44, 140. 87, 141 24
141. 96, 160.91, 162.99, 163.42. Exanple 28 N [[2'-

[T (3, 4- Di met hyl - 5-i soxazol yl ) ani nol - & 23 MAY‘m@ﬁwﬁ
sul fonyl]-4-(2-oxazolyl)[1, 1 -biphenyl]- 2-yl]nethyl] N—nethylacetanlde o
[err] [err] A N[[2 -[[(3, 4-Di net hyk-51i soxazol yl ) -

am no] sul fonyl]-4-(2-oxazolyl)[1,1" - -bi phenyl]-2-yl]nethyl]-N nethyl acet a-
m de To a solution of 0.15 g (0.35 mmol) of
glacial acetic acid. The white solid obtained was
filtered and dried (0.37 g). Crystallization from
dichloromethane/ethyl acetate/Hexanes afforded 0.23
g (58%) of the title compound as a white solid.
M.p. 189-191°C.
Analysis Calculated for
C20H17N304S.0.28 H20: _
Calculated: C, 60.00; H, 4.42; N, 10.49; s, 8.01;
Found: C, 60.10; H, 4.17; N, 10.39; S, 8.04.

Ao - -
A mixture of 5.0 g (18 mmol) of «,p-

dibromoacetophenone and 4.05 g (89.9 mmol) of
formamide was stirred in an oil bath at 130°C for 3
hours. - The mixture was then poured into 150 mbL of
ice/water and the solution was extracted with 3 x
100 mL of ether. The combined ether extracts were
washed once with water, dried and evaporated. The
residue was chromatographed on 200 mL of silica gel




conpound F from Exanple 21 in 15 nL of dichloro- nethane, hethyl

, mﬂne#éé%'
solution in absolute ethanol, 0.13 nL, 1.06 mol), gl acial at&®iec-2ai-#AY..1006....

f

(0.12 g, 2 mol) and 1 g of 3 A nolecular sieves were added. ~Tfemxttfe
was stirred at roomtenperature for 1 hour. Sodiumtriacetoxyboro- hydride
(0.22 g, 1.06 nmol) was added and the m xtuye was stirred overnight. The
solution was then filtered, washed once w wat er, dried and evaporated.
The residue thus obtained was di ssolved in 10 nL of dichl oromet hane, and

0.072 ¢ -
using Hexanes/ethyl acetate 3:1 to afford 1.3 ¢

32%) of compound A as a light brown solid.

B. N-(3,4-nihethy1-5-isoxazoly1)-N-[(2-
nethoxyethoxy)mgthyl]-"-(4-

To.a solution of 0.668 g (1.74 mmol) of
compound B from Example 1 and 0.104 g (0.09 mmol)
of tetrakis(tri-phenylphosphine)palladium(0) in 25
mL of toluene under argon, 15 mL of 2M agueous

w sodium carbonate was added followed_by 0a52'g (2.32-
mmol) of compound A in 15 mL of 95% ethanol. The
mixture was refluxed for 3 hours, diluted with 100
mL of water and extracted with 3 x 75 mL of ethyl
acetate. The combined organic extracts were washed
once with-100 mL of brine, dried and evaporated.
The residue was chromatographed on 50 g-eof-silica
gel using Hexanes/ethyl acetate 2:1 to gfford 0.43
g (51%) of compound B as a colorless gum.

c. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(4-
oxazolvl)[l.l'-biphenvl]l-2-gulfonanide
To a solution of 0.75 g (1.55 mmol) of
compound B in 8 mL of acetonitrile at 0°C under
argon, trimethylsilyl chloride (2.01 g) and sodium
iodide (2.73 g) were added and the mixture was
stirred at room temperature for 1 hour. The
mixture was then diluted with 10 mL of water and
extracted with 100 mL of ethyl acetate. The
organic layer was washed with 10 mL of saturated
aqueous sodium thiosulfate, dried and evaporated.
This material was purified by reverse phase
preparative HPLC on 30 x 500 mm ODS S10 column
using 68% solvent A (90% methanol, 10% water, 0.1%



- 105 - (0.70 mmol ) of acetic anhydride and 0.071 g (0.70 nnDI) of

triethyl amine were added. The mixture was stirred at roonltenperatuzg P@X @ga
16 hours and evaporated. “The residue was purified by reverse phase iy
preparative HPLC on a 30 x 500 nm ODS S10 col umm usi ng 58@6soTvent B (90@6
met hanol, 10% water, 0.1%trifluoroacetic &gid) and 42% sol vent A (10%

: nethanol, 90@6mater, 0.1%trifluoroacetic acid). The appropriate fractions

- were collected, neutralized with aqueous sodi um bi carbonate to pH 7 and
concentrated to 10 nL. -The solution was acidified to pH 4 using gl acial

acetic acid and t heidlhicroadetdcaeif) | haged2endovésd 8 o(xopvi de 0. 069
methanol, 90% water, 0.1% trifluorocacetic acid).
The appropriate fractions were collected and
neutralized with agqueous sodium bicarbonate to pH 7
and concentrated to 10 mL. The solution was
acidified to pH 4 using glacial acetic acid and the
"white solid was filtered and dried to provide 0.33
g (54%) of the title compound.
M.p. 85 - 93°C (amorphous).
Analysis Calculated for

'\_,’ C20H17N304S.0.21 H0:
calculated: C, 60.18; H, 4.40; N, 10.53; S, 8.03;
Found: C, 60.27; H, 4.05; N, 10.44; s, 7.88.
Example 6

O\N
\ |
CH,
CH;
A. -(4- —2-

A mixture of 2,4-dibromoacetophenone (2.78
g, 10 mmol) and acetamide (1.48 g, 25 mmol) was
heated at 130°C for 3 hours. This mixture was



. T
g (41% of the title conpound as a light yellow solid. Mjp=1051
Exanple 29 N- [[2' - [[ (3, 4-Dinethyl-5-isoxazolyl )amn ngl - ) i
sul fonyl ]-4-(2-oxazolyl) [1,1" -biphenyl] -2- yl]nethyl] [@%i@@%ié“ﬁ:%‘feﬂ@gﬁ... i
- 106 - A N-T[(2 -[[(3, 4-Di net hyl - 5-i soxa- St )|
zol yl') am no] sul fonyl ] - 4-(2-oxazolyl)- - 54 -

ey

poured onto 30‘9 ice, and 150 mL ethyl acetate was
added. The organic layer was separated and washed -
with 30 mL 1N sodium hydroxide, 30 mL 1N
hydrochloric acid and 30 mL brine, dried and
concentrated. The residue was chromatographed on
silica gel using 15:1 hexane/ethyl acetate to

" afford compound A (1.29 g, 54%) as a white solid.

B. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-
methoxyethoxy)methyl]l-4'-(2-methyl-4-

w —= —4=

. To a solution of compound A (402 mg, 1.7
mmol) and compound B from Example 1 (259 mg, 0.68
mmol) in 6.5 mL of toluene and 5.2 mL of 95%
ethanol under argon, tetrakis(triphenyl-
phosphine)palladium(0) (78 mg, 0.068 mmol) was
added and followed by 3.9 mL of 2M agqueous sodium
carbonate. The reaction mixture was heated at 75°C
for 3.5 hours, cooled and diluted with 40 mL of
ethyl acetate. The organic liquid was separated
and washed with 10 mL water and 10 mL brine, dried
and concentrated. The residue was chromatographed
on silica gel usin& 2:1 hexane/ethyl acetate to

L¢/ afford compound B (183 mg, 54%) as a colorless gum.
C. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
methyl-4-oxazolyl)[l,1*-biphenyl]l-2-
sulfonamide

To a solution of compound B (180 mg, 0.36
mmol) in 6 mL of 95% ethanol, 6 mL of 6N agueous
hydrochloric acid was added and the combination was
refluxed for 55 minutes. The reaction mixture was
concentrated and the pH of the solution was
adjusted to 8 using sodium bicarbonate solution.



[1,1" - bi phenyl]-2-yl]methyl ] benzam de To conmpound G fron1Ex”ﬁ§g51g§Eg U
0.17 mmol ) and benzoyl chloride (23 ng, 0.17 mml) in 3.3 ni ' A S WAV S00R i
di chl oronet hane, triethylamne (37 ng, 0.36 mvl) was added| %hg.pgﬁgtkgwﬂﬁm.ﬁ
was stirred at roomtenperature for 1.5 hours and concentr atled_—The -resi-dye-===
was purified by preparative HPLC on a 3G %5560 nm ODS S10 col um usi ng 33%

sol vent A (10% net hanol, 90% water, 0.1%trifluoroacetic acid) and 67%

solvent B (90% net hanol, 10% water, 0.1%trifluoroacetic acid) to provide

the title conpound (30 ng, 34% as a white solid. Mp. 128-135[err]

(anor phous) 1H NVRt[was] then agidified)to pH S witlgglacialcacetic

acid. The mixture was extracted with 3 x 30 mL
ethyl acetate. The organic liquid was washed with
10 mL brine, dried and concentrated. The residue
was chromatographed on silica gel using 100:1
dichloromethane/methanol to afford the title
compound (56 mg, 38%) as a light yellow solid.
M.p. 90-100°C (amorphous). '
Analysis calculated for C21H19N304S: )
Calculated: C, 61.60; H, 4.68; N, 10.26; S, 7.83;

U Found: C, 61.56; H, 4.33; N, 9.85; s, 7.94.
. Example 7
- - -l - | - - -l -
| P wd =
) CHj
~
0 ’/li
/ ' .
Lo
iz \_!
o]
CHj3
CH;
A. - - - &y =

4-bromobenzonitrile (9.1 g, 50 mmol) and
propargyl alcohol (2.8 g, 50 mmol) were added
portionwise into 12.5 mL concentrated sulfuric acid
at -15°C. The reaction was stirred at 0°C for 3



A S TR A U L LR L S
[[ (3, 4-Di et hyl -5-i soxazol yl )am nol - - sul fonyl]-4-(2-oxazolyL)_,

[1, 1 -biphenyl]-2- yl]nethyl]-2, 2-dinethylpropananide [err]| [ -
107- A N-[[2-[[(3, 4- Exnethyl 5-isoxa- zolyl)am no] sul f n%HL 23 p “mjgﬁ
-4-(2-oxazolyl) - [1,1'-biphenyl] -2-yl}Fnébhyl] -2,2- - | Zo= 0

........

hours, warmed to room temperature slowly and
stirred overnight. The mixture was poured into 200
mL ice water, neutralized with sodium bicarbonate
and extracted with 3 x 200 mL ethyl acetate. The
combined organic liquid was washed with 50 mL
brine; dried and concentrated. The residue was
chromatographed on silica gel using 30:1
Hexane/ethyl acetate to afford compound A (1.44 g,
12%) as a white solid.

\_ B. N-(3,4-Dinethy1-5-isoxazgly1)-N-[(2-
methoxyethoxy)methyl]l-4'-(4-methyl-2-
LIS - -
To a solution of compound B from Example 1
(320 mg, 0.83 mmol) and compound A (397 mg, 1.67
mmol) in 7.5 mL of toluene and 6 mL of 95% ethanol
under argon, tetrakis (triphenylphosphine)-
palladium(0) (96 mg, 0.083 mmol) was added,
followed by 4.5 mL of 2M aqueocus sodium carbonate.
The reaction mixture was heated at 75°C for 4
hours, cooled and diluted with 50 mL of ethyl
acetate. The organic liquid was separated, washed
with 10 mL water and 10 mL brine, dried and
o/ concentrated. The residue was chromatographed on
silica gel using 2:1 Hexane/ethyl acetate to afford
compound B (300 mg, 72%) as a colorless gum.

c. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(4-
methyl-2-oxazolyl)[1l,1'-biphenyl]}-2-
sulfonamide

To a solution of compound B (300 mg, 0.60
-mmol) in 10 mL of 95% ethanol, 10 mL of 6N agueous
hydrochloric acid was added and refluxed for 1
hour. The reaction mixture was concentrated and



di met hyl pr opanam de To conpound G from Exanple 21 (105 nm, 3(3'.';" 5. m

trimethylacetyl chloride (30 ng, 0.25 nmmol) in 4.9 nL dlchlnororrethane
triethylamne (55 ng, 0.54 mmpl) was added.gfhg reaction V\ds Sti. [?riedi“a’t
room tenperature overnight and concentrated. The residue wds...,p

4'\35

urified: by

preparative HPLC on a 30 x 500 nm ODS S10 col umm using 33% sol vent A (10% -

nmet hanol , 90% water, 0.1%trifluoroacetic acid) and 67% sol vent B (90%

met hanolOI ég% wat gz:hé) pt%df 'éﬂ@%b@.%%&bhcwﬁﬁ' ththEEiO!bdQ ﬁf‘.gr#&r' the
[Cgm)?linlB((s rrgH) s? an } og:;%bonsg?:fésolut?.on. It was then ac:LdJ.fJ.ed

to pH 5 with glacial acetic acid. The mixture was
extracted with 3 x 40 mL ethyl acetate. The
organic liquid was washed with 10 mL water and 10
mL brine, dried and concentrated. The residue was
chromatographed on silica gel using 100:1
dichloromethane/methanol to afford the title
compound (200 mg, 81%) as a white solid.
M.p. 85-95°C(amorphous).
Analysis calculated for C21H19N304S -+ 0.25 H20:
U Calculated: C, 60.92; H, 4.75; N, 10.15; s, 7.74;
Found: C, 61.15; H, 4.60; N, 9.89; S, 7.62.

Example 8
CH;
Y
L/
o)
e
iz \_I
o cEs
CH,
A. -(4-~ -5-

To 4-bromobenzoyl chloride (4.39 g, 20 mmol)
in 40 mL dichloromethane at 0°C, propargylamine




4- Di met hyl - 5-i soxazol yl ) am nol - sul fonyl]-4-(2-oxazolyl)

-2- carboxylic acid nmethyl ester 0 [err] [err] 108- A

"-[[(3,4-D nethyl -5-i soxazol yl )- am no] -sul fonyl]-4-(2-ox
- 58 -

(s, 3H), 3:96-4.46 (m 2H), 7.24-8.05 (m 9H). Exanple 31j

(1.10 g, 20 mmol) was added, followed by
triethylamine (4.05 g, 40 mmol). The mixture was
stirred at room temperature for 40 minutes. 150 mL
ethyl acetate was added and filtered. The filtrate
was washed with 2 x 40 mL water and 40 mL brine,
dried and concentrated to give 4-Bromo-N-(2-
propynyl)benzamide. 4-Bromo-N-(2-
propynyl)benzamide was added into ice cooled 47 mL
concentrated sulfuric acid. The reaction was
stirred at 5-10°C for 3 hours and at room

W temperature overnight. The mixturg was poured into
500 mL ice water, neutralized with sodium carbonate
to pH 8 and extracted with 3 x 250 mL ethyl
acetate. The combined organic extracts were washed
with 200 mL water and 100 mL brine, dried and
concentrated to afford compound A (4.5 g, 95%) as a
light yellow solid. '
M.p. 61-63°C.

B. N-(3,4-Dimethyl-5-isoxazolyl)~-N-[(2-
methoxyethoxy)methyll-4'~-(5-methyl-2-
' -2
_ To a solutfbn of compound B from Example 1
— (320 mg, 0.83 mmol) and compound A (397 mg, 1.67
' mmol) in 7.5 mL of toluene and 6 mL of 95% ethanol
under argon,
tetrakis(triphenylphosphine)palladiuﬁ(0) (96 mg,
0.083 mmol) was added, followed by 4.5 mL of 2M
aqueous sodium carbonate. The reaction mixture was
heated at 75°C for 3 hours, cooled and diluted with
50 mL of ethyl acetate. The organic liquid was
separated and washed with 10 mL water and 10 mL
brine, dried and concentrated. The residue was
chromatographed on silica gel using 2:1



biphényl]-2-carboxy|ic acid To conpound F from Exanple 21. (2+2ng,-5~2®’“”T”

nmmol ) and sulfamc acid (1.01 g, 10.39 nmmmol) in 52 nL THF o e e an Tceer
cool ed solution of sodiumchlorite (940 ng, 10.39 mmol) |n1 2 m AWESS
added. The mixture was stirred at [err] for 2 minutes and tihen:diF ted wi t'h
150 m dichl oronet hane. The organic |iquiggwas separated aﬁﬁ_mashed ‘W't h
brine, dried and concentrated. The residue was purified by preparative HPLC
on an ODS S10 col um using 43% sol vent A(10% net hanol, 90% water, 0.1%
trifluoroacetic acid) and 57% sol vent B (90% net hanol, 10% water, 0.1%

trifluoroacetic atdshnd/ulylyiastetavEewndfifor808ofiBoudd®® 6298 mg,
72%) as a colorless gum.

c. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(5-
methyl-z-oxazolyl)[1,1'-bipheny1]-2-
» gulfonamide

To a solution of compound B {298 mg, 0.60
mmol) in 10 mL of 95% ethanol, 10 mL of 6N agueous
hydrochloric acid was added and refluxed for 1
hour. The reaction mixture was concentrated and

U the pH of the solution was adjusted to 8 using
sodium bicarbonate solution. It was then acidified
to pH 5 with glacial acetic acid. The mixture was
extracted with 3 x 40 mL ethyl acetate. The
organic liquid was washed with 10 mL water and 10
mL brine, dried and concentrated. The residue was
chromatographed on silica gel using 100:1
dichloromethane/methanol to afford the title
compound (147 mg, 60%) as an off-white solid.

M.p. 90-100°C (amorphous). -
Analysis calculated for C21H]19N304S:

Calculated: C, 61.60; H, 4.68; N, 10.26; s, 7.83;
Found: C, 61.39; H, 4.11; N, 10.03: S, 7.61.



white solid. B. 2'-[[(3, 4-Di net hyl -5-i soxazol yl ) - anno]s Pan?IT“ R
-4-(2-oxazolyl )[1,1' - biphenyl]-2-carboxylic acid nethyl est To*nonﬁoundw '§°
A (258 ng, 0.59 mmol) in 5.9 nL THF at [err] 1,1'-carbony|dd
ng, 1.29 mmol) was added. After stirring at roomtenperature for T “hour, T
mL nmet hanol was added and the reaction w 80ure was stirred at room
tenperature overnight. An additional 3 nmL nethanol was added and the
m xture was heated at 50[err] for an additional 1 hour. After cooling to
roomtenperature, 10 nL 0.5N aqueous HCO was added and

_ Example 9

a. -(4- D ~1H-
To epichlorohydrin (4 g, 43.23 mmol) and 4-
bromophenyl hydrazine hydrochloride (19.32 g, 86.46
mmol) in 20 mL 60% ethanol, triethylamine (8.75 g,
12.05 mmol) was added dropwise. The mixture was
warmed slowly and then refluxed for 1 hour. The
solvent was evaporated, and the residue was heated
at 170°C for 30 minutes and at 200°C for a further
10 minutes. 150 mL water was added, and the
mixture was extracted with 3 x 200 mL ethyl
_ acetate. The combined organic liquid was washed
A with 50 mL brine, dried and concentrated. The
residue was chromatographed on silica gel using
40:1 Hexane/ethyl acetate to afford compound A
(2.92 g, 30%) which was crystallized from hexane to
- give yellow needles.
M.p. 72-74°C.



stirred for 10 mnutes. 60 nL ethyl acetate was added and ;he 'ﬁganlc
| i quid was separated and washed with brine, dried and conc ntrategn The
-109- residue was purified by preparative HPLC on an CDS 1@30cd& M
34% sol vent A (10% met hanol, 90% water, 0.1%trifluoroacet¥cacte=and: 669&T£
sol vent B (90% net hanol , 1096mater, 0. 1% 6Li £1 uor oacet i c acid) to provide
the title conmpound (98 ng, 37% as a white solid. Mp. 106-112[err]

(amor phous). Rf=0.54, silica gel,

B. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-

methoxyethoxy)methyl]-4'~-{(1H~-pyrazol-

- - S S

To a solution of compound B from Example 1
(320 mg, 0.83 mmol) and compound A (372 mg, 1.67
mmol)’ in 7.5 mL of toluene and 6 mL of 95% ethanol
under argon, tetrakis(triphenylphosphine)-
palladium(0) (96 mg, 0.083 mmol) was added,
followed by 4.5 mL of 2M aqueous sodium carbonate.
The reaction mixture was heated at 75°C for 2.5

W hour, cooled and diluted with 50 m; of ethyl

acetate. The organic liquid was separated, washed
with 10 mL water and 10 mL brine, dried and
concentrated. The residue was chromatographed on
silica gel using 2.5:1 Hexane/ethyl acetate to
afford compound B (280 mg, 70%) as a colorless gum.

c. N-(3,4-Dimethyl~5-isoxazolyl)-4'-(1H-
pyrazol-l-yl)[1,1'-bipheny1]-2-
sulfonamide
To a solution of compound B (280 mg, 0.58

mmol) in 10 mL of 95% ethanol, 10 mL of 6N agueous

hydrochloric acid was added and refluxed for 1

— hour. The reaction mixture was concentrated and
the pH of the solution was adjusted to 8 using
sodium bicarbonate solution. It was then acidified
to pH 5 with glacial acetic acid. The mixture was
extracted with 3 x 40 mL ethyl acetate. The

organic liquid was washed with 10 mL water and 10

mL brine, dried and concentrated.  The residue was

chromatographed on silica gel using 100:0.8

dichloromethane/methanol to afford the title

compound (161 mg, 70%) as an off-white solid.

M.p. 88-98°C (amorphous).




20:1 dichl oromet hane/ nethanol . [err] NVR [err]: [err] 1. 84 (s 3H), 2. 17

(s, 3H, 3.73 (s, 3H), 7.27-8.62 (m 10H). Exanple 32 : N MRy sena
N- (3, 4- Di net hyl - 5-i soxazol yl)-2'-(1-hydroxy- biphenyl]-2- sulfonéélaé\[éﬁv]
A. N- (3, 4- Di net hyl - 5-i soxazol yl )-2' - (1- hydroxy- 1-methyl éthyl) -4-. ...

(2-oxa- zolyl)[1,1" -biphenyl]-2-sulfonangxde To the title conpound of _
Exanple 31 (87 ng, 0.19 nmmol) in 1.9 nL THF at O0C, nethylnagne5|un1bron1de
(1.4Min toluene/ THF 75:25, 0.43 nL, 0.60 nmol) was added. The reaction was
stirred at [err]

Analysis calculated for C20H18N403S - 0.12H20:
calculated: C, 60.56; H, 4.64; N, 14.12; S, 8.08;
Found: C, 61.26; H, 4.52; N, 13.96; S, 8.06.

3

_ f‘ﬂ
O . Eé

A. =(4~ - =

To 4-Bromobenzaldehyde (9.25 g; 50 mmol) and
glyoxal (40% wt. aqueous solution, 11.6 mL, 80
mmol) in 20 mL methanol, 60 mL 30% agqueous ammonium
hydroxidehﬁés added dropﬁise. The mixture was

o=¢=o
:z

U stirred at room temperature overnight. The solvent
was evaporated under vacuum. The residue was made
slightly alkaline by the addition of agqueous sodium
hydroxide, and extracted with 3 x 300 mL ethyl
acetate. The combined organic extracts were dried
and concentrated. The residue was dissolved in 100
mL methanol and filtered. The filtrate was
concentrated and the residue was triturated with 20
mL ethyl ether to give compound A as a brown solid
as (1.8 g, 16%).



for 10 mnutes and at roomtenperature for 3 hours. Additio

nmet hyl magnesi um brom de (1.4Min -110- toluene/ THF 75: 25
0.096 mml) was added and stirred for an additional 10 mnu

reaction was quenched with ice-water and acetic acid (45 ng,

ey e
—7 7 ol ) and

stirred for 10 mnutes. The m xture was & racted with ethyl acetate and
the organic extract was washed with brine, dried and concentrated. The
resi due was purified by preparative HPLC on an ODS S10 col unm using 37%

B. 2-(4-Bromophenyl)-1-[(2-methoxy-
sthoxvimethvll-1H-imidazole
To compound A (400 mg, 1.79 mmol) in 18 mL

" tetrahydrofuran, sodium hydride (60% in mineral

0il, 86 mg, 2.15 mmol) was added. The mixture was
stirred at room temperature for 10 minutes.
Methoxyethoxymethyl chloride (335 mg, 2.59 mmol)
was added dropwise. The reaction was stirred at
room temperature for 2 hours, and concentrated.

100 mL ethyl acetate was added and the organic
liquid was washed with 20 mL water and 10 mL brine,
dried and concentrated. The residue was
chromatographed on silica gel using 100:400:1

~ Hexane/ethyl acetate/triethylamine to afford

compound B (390 mg, 70%).

C. N-(3,4-Dimethyl-5-isoxazolyl)-N-{(2-
methoxyethoxy)methyll-4'-[1-[(2-
methoxyethoxy)methyl] -1H-imidazol-2-

LIS -2~
. To a solution of compound B from Example 1

(722 mg, 1.88 mmol) and compound B above (390 mg,

1.25 mmol) in 11.25 mL of toluene and 9 mL of 95%

ethanol under argon, tetrakis(triphenyl-

phosphine)palladium(0) (145 mg, 0.125 mmol) was
added, followed by 6.75 mL of 2M aqueous sodium

.carbonate. The reaction mixture was heated at 75°C

for 3 hours, coocled and diluted with 75 mL of ethyl
acetate. The organic liquid was separated, washed

"with 15 ml, water and 15 mL brine, dried and

concentrated. The residue was chromatographed on
silica gel using 100:0.2 ethyl
acetate/triethylamine to afford compound C (400 mg,
56%) as a colorless gum.



sol vent A (10% met hanol, 90% water, 0.1%trifl uoroacetic acﬁd) and 63% =
sol vent B (90% net hanol, 10% water, 0.1%trifl uoroacetic acHd)ﬁEOHZQQMAﬂePGS.

g e

the title conpound (40 ng, 46% as a white solid. Mp. 112-£ﬂ$§;;3;”w
(amor phous). Rf=0.27, silica gel, 20:1 dichloronethane/ methanol. H NWR
[err]: [err] 1.46 (s, 3H), 1.76 (s, 3H+s @49 (s, 3H), 2.19 (s, 3H
7.11-8.08 (m 10H). Exanple 33 N [[2'" - [ [ (3,4-D nethyl-5-isoxa-
zol yl)am nol sul fonyl]-4-(2-oxazolyl) [1,1'-

bi phenyl ] -2-yl ] et hyl ] -2- net hyl propanam de [err]

D. N~-(3,4~-Dimethyl-5-isoxazolyl)-4'-[1-~

[(2-methoxyethoxy)methyl] -1KH-imidazol-~-

- 1 - -2 -

To a solution of compound C (400 mg, 0.70
mmol) in 12 mL of 95% ethanol, 12 ml. of 6N aqueous
hydrochloric acid was added and refluxed for 1
hour. The reaction mixture was concentrated and
the pH of the solution was adjusted to 8 qsing
sodium bicarbonate solution. It was then acidified

i to pH 5 with glacial acetic acid. 200 mL ethyl
acetate was added, and the organic liquid was
washed with 20 mL water and 20 mL brine, dried and
concentrated. The residue was chromatographed on
silica gel using 100:4:0.2
dichloromethane/methanol/ammonium hydroxide to
afford the title compound (210 mg, 62%), which was
crystallized from ethyl acetate/Hexane to provide
white crystals. _

M.p. 81-84°C. _
Analysis calculated for C24H26N405S - 0.24 H20:
Calculated: C, 59.20; H, 5.48; N, 11.51; S, 6.58;
Found: C, 59.25; H, 5.42; N,=%1.46; S, 6.39.



A. N-[[2" -[[(3,4-Di nmethyl-5-isoxazolyl)- S -
am no] sul fonyl]-4-(2-oxazolyl)[Il,1" - biphenyl]-2- yI]nEthyI] 2 netﬁwl Y 100§

prooanam de To compound G fron1Exaane 21 (70 ng, 0.17 nnDI) “and |sobutyryl.-_-_-§é

chloride (18 ng, 0.17 mmol) in 3.3 nL dichl oronet hane, triethylam ne (37
ng, 0.36 mmol) was added. The reaction wa$5stirred at roomtenperature for
2 hours and concentrated. The residue was purified by preparative HPLC on a
30 x 500 mm ODS S10 col um using 38% sol vent A (10%

A. N-(3,4-Dimethyl-5-isoxazolyl)-4"'~[1-
[(2-hydroxyethoxy)methyl]-1H-imidazol~-
- . . .

: To the title compound of Example 10 (120 mg,
0.25 mmol) in 2.5 mL dichloromethane at 0°C, boron
tribromide (1M solution in dichloromethane, 0.37
nl,, 0.37 mmol) was added dropwise. The reaction
mixture was stirred at 0-3°C for 45 minutes. 5 mL
saturated agueous sodium bicarbonate was added and
stirred for-10 minutes. The mixture was then
acidified to pH 5 with glacial acetic acid and
extracted with 3 x 40 ml 100:5
dichloromethane/methanol. The combined organic
extracts were dried and concentrated. The residue
was purified by preparative HPLC on a 30 x 500 mm
ODS S10 column using 62% solvent A (10% methanol,
90% water, 0.1% trifluoroacetic acid) and 38%
solvent B (90% methanol, 10% water, 0.1%
tetrahydrofuran) to provide the title compound (80
mg, 69%) as a white solid.

M.p. 93-103°C.



met hanol, 90% water, 0.1%trifluoroacetic acid) and 6296solv A= B (90W
met hanol , 10%water, 0.1%trifluoroacetic acid) to provide the titléd It 1838 H
conmpound (36 ng, 49@ as a white solid. Mp. 112-120C (anDrpﬂgggj;;;;:ﬁ:Blt:::u
silica gel, 20:1 dichloronethane/ nethanol. [err] NVR [err]: [éTTJ .13 (m
6H),1.93 (s, 3H), 2.19 (s, 3H), 2.42 (m-166,-4.04-4.43 (m 2H), 6.56-8.40

(m 11H). Exanple 34 zolyl)am no]sulfonyl]-4-(2-oxazolyl) [1,1"-

bi phenyl]-2-yl]methyl] -2,2,2-tri - fluoroacetam de -

Analysis calculated for C23H24N4058 + 0.75 H20:
Calculated: ¢, 57.31; H, 5.33; N, 11.62; S, 6.65;
Found: C, 57.61; H, 5.04; N, 11.33; S, 6.55.

f‘ﬂ

A. 24(4-Bromopheny1)-l-methyl-la-
imidazole
To compound A from Example 10 (700 mg, 3.14

mmol) in 7.8 mL tetrahydrofuran and 7.8 mL

dimethylformamide,. sodium hydride (60% in mineral

oil, 151 mg, 3.77 mmol) was added. The mixture was
stirred at room temperature for 10 minutes.

Iodomethane (891 mg, 6.28 mmol) was added dropwise.

The reaction mixture was stirred at room

temperature for 1 hour, and concentrated. 100 mL

ethyl acetate'was added and the organic liquid was

washed with 20 mL water and 20 mL brine, dried and
concentrated. The residue was chromatographed on
silica gel using 100:1:0.1
dichloromethane/methanol/ammonium hydroxide to

afford compound A (500 mg, 67%).

O*(P =0




- 112 - O [err] [err] A N-[[2-[[(3,4-D methyl -5-isoxa- "7 - v i
zol yl')am no] sul fonyl ] -4-(2-oxa- zolyl)[1, 1" -biphenyl]-2-yl]nmethy II- 2 2.2
-trifluoroacetan de To conpound G from Exanple 21 (40 ng, 0.094. mmﬂ@3TMWX1%m
1.9 nL dichloronethane, triethylamne (19 ng, 0.19 mml) was added .and -
followed by trifluoroacetic anhydride (20gf0~ 0094 mol ). The

B. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-
methoxyethoxy)methyl]-4'-(l-methyl-1H-
imidazol-2-yl)[1l,1*-biphenyl]-2-~
sulfonamide
To a solution of compound B from Example 1

.320 mg, 0.83 mmol) and compound A (395 mg, 1.67

mmol) in 7.5 mL of toluene and 6 mL of 95% ethanol

under argon, tetrakis (triphenylphosphine)-
palladium(0) (96 mg, 0.083 mmol) was added,
tollowed by 4.5 mL of 2M aqueous sodium carbonate.
\_ The reaction mixture was heated at 75°C fc¢r '3
hours, cooled and diluted with 50 mL of ethyl
acetate. The organic liguid was separated and
washed with 10 mL water and 10 mL. brine, dried and
concentrated. The residue was chromatographed on
silica gel using 100:1.5:0.1
dichloromethane/methanol/ammonium bicarbonate to
afford compound A (254 mg, 61%) as a colorless gum.

Cc. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(1-
methyl-1H-imidazol-2-yl)[1,1'-
bivhenvll-2-sulfonamide. lithium salt

. To a solution of compound B (250 mg, 0.50
N mmol) in 9 mL of 95% ethanol, 9 mL of 6N agueous
hydrochloric acid was added and refluxed for 1
hour. The reaction mixture was concentrated and
the pH of the solution was adjusted to 8 using
sodium bicarbonate solution. It was then acidified
to pH 5 with glacial acetic acid. The mixture was
extracted with 200 mL ethyl acetate and the organic
- - layer was washed with 20 mL water and 20 mL brine,
dried and concentrated. The residue was
chromatographed on silica gel using 100:6:0.3
dichloromethane/methanol/ammonium bicarbonate to



reaction was stirred at roomtenperature for 2 hours and Coﬁ&éﬂtﬁéﬁgdﬁﬁﬂmﬁz
resi due was purified by preparative HPLC on a 30 x 500 nn1cp$h§;p‘k@IMg' 1006 i
usi ng 37% sol vent A (10% net hanol, 90% water, 0.1%trifluoroaceticacid).. ... H
and 63% sol vent B (90% net hanol, 10% water, 0.1%trifl uoroaceti ¢ acidy=to==m=:
provide the title conpound (20 ng, 41%. g8 a white solid. Mp. 112-120[err]
(anmor phous). Rf=0.31, silica gel, 20:1 dichloronethane/ nethanol. |H NWR
[err] :[err] 1.94 (s, 3H), 2.19 (s, 3H), 4.03-4.56 (m 2H), 7.06-8.06
(m 10H). Exanple 35 N-(3,4-D nethyl-5-isoxazolyl)-2'-
(et hyl ani no) car 4ppytd - M- { § 24 Dimedhy)- §-lisbxazolyl) -4 - (1-methyl-

1H-imidazol-2-1){1,1'-biphenyl]-2-sulfonamide (189

mg, 92%), which was dissolved in 1N lithium

hydroxide, added on to a HP-20 column and eluted

with water and then 10:3 water/methanol to provide

the title compound as a white solid.

M.p. >200°C dec.

Analysis calculated for C21H19N403SLi - 2.75H20:

Calculated: C, 54.37; H, 5.32; N, 12.08; s, 6.91;

Found: C, 54.58; H, 5.05; N, 11.87; s, 6.80.

e

A. 2-(4-Bromophenyl)-l1lH-imidazole-1-
carboxylic acid, 1,l1-dimethylethyl
ester
To compound A from Example 10 (446 mg, 2

mmol) in 20 mL acetonitrile, di-t-butyl dicarbonate

(524 mg, 2.4 mmol) and 4-dimethylaminopyridine

(24.4 mg, 0.2 mmol) were added. The reaction

mixture was stirred at room temperature overnight

0=¢=0

and concentrated. The residue was chromatographed
on silica gel using 6:1 hexane/ethyl acetate to



bi phenyl ] - 2- sul f onam de - 113 [err] A T
N- (3, 4-Di net hyl - 5-i soxazol yl )-2'- [(nmethyl am no)carbonyl ] (2-
oxazolyl)[1,1' - bi phenyl]-2-sul fonanm de To conpound A fron1Exaane23ﬂVUﬁ2kﬁD
ng, 0.28 mml) in 2.8 nL THF at [err], 1,1'-carbonyldi- im dazete 10T iy,
0.62 mml ) was added. After stirring at- mgon1tenperature for 2 hours, 1 nL
nmet hyl am ne (40% in water) was added and the

afford compound A (500 mg, 77%) as a light vellow
oil.

B. 4'-[1-[(1,1-Dimethylethoxy)carbonyl] -
1¥-imidazo0l-2-yl]-N-(3,4-Dimethyl-5-
* isoxazolyl)-N-[{(2-methoxyethoxy) -
! - - -
To a solution of compound B from Example 1
(496 mg, 1.29 mmol) and compound A (500 mg, 1.55
mmol) in 11.25 mL of toluene and 9 mL of 95%

U ethanol under argon, tetrakis(triphenyl-
phosphine)palladium(0) (149 mg, 0.129 mmol) was
added, followed by 6.75 mL of 2M aqueous sodium
carbonate. The reaction mixture was heated at 75°C
for 3 hours, cooled and diluted with 75 mL of ethyl
acetate. The organic liquid was separated and
washed with 15 mL water and 15 mL brine, dried and
concentrated. The residue was chromatographed on
silica gel using 40:60:0.2 hexane/ethyl
acetate/triethylamine to afford compound B (380 mg,
51%) as a colorless gum.

c. N-(3,4-Dimethyl-5-isoxazolyl)-4'~(1H-
~ imidazol-2-yl) [1,1'-biphenyl]-2-

sulfonamide, Jlithium salt

To a solution of compound B (380 mg, 0.65
mmol) in 12 mL of 95% ethanol, 12 mL of 6N aqueous
hydrochloric acid was added and refluxed for 1 hour
and 45 minutes. The reaction mixture was
concentrated and the pH of the solution was
adjusted to 8 uéing sodium bicarbonate solution.
It was then acidified to pH 5 with glacial acetic
acid, extracted with 3 x 80 mL 100:5
dichloromethane/methanol. The organic extracts




reaction was stirred at

added and stirred for 3 minutes. The mixture was extracted wth 5Q. - ﬁ%ﬂyl
acetate and the organic extract was washed with water and| tnrm@,gdrre

roomtenperature for 3 hours. 10 nL‘-‘.-lN:'-HCI was::

concentrated. The residue was dissolved in 3 nL sat ur at ediseditim™

bi carbonate water solution and filtered- Me~filtrate was acidified to pH<5

wi th sodi um bi sul f at e,

as a white solid (80 ng, 63%. Mp. 122 131[err]. RF=0.11, silica gel, 20:1

and it was then filtered to give the title conpound

di chl or onet hane/ net hanal . 1H NWR [err err 1.89 (s 2 20 (s, 3H),
3.73 (s, 3H), 2. 7cwege gzgeg@ndgq:@nc atged g ('J;}}e res:.du|_e|) wa

dissolved in 1IN lithium hydroxide and
chromatographed on HP-20 column eluted with water
and then 10:2 water/methanol to provide the title
compound as a white solid (180 mg, 69%).

M.p. >220°C dec.

Analysis calculated for C20H]17N403SLi - 2.06H20:
Calculated: C, 54.91; H, 4.87; N, 12.81; s, 7.33;

Found:

A.

c, 54.99; H, 4.78; N, 12.73; S, 6.95.

To 4'¥Bromopropiophenone (3.52 g, 16.5 mmol)

and formamide (10.81 g, 240 mmol) at 50°C, bromine

(2.40

g. 15 mmol) was added dropwise over 10

minutes. The reaction mixture was heated from 50°C
to 130°C over 20 minutes and then heated at 130°C

for 4

hours. After cooling, 150 mL ethyl acetate

was added and the liquid was washed with 2 x 20 mL

water

and 20 mL brine, dried and concentrated. The

residue was chromatographed on silica gel using
40:1 Hexane/ethyl acetate to afford compound A

(1.59

g, 45%).




11 H). Exanpl e 36 N-(3, 4-Di net hyl -5-i soxazol yl)-2', 4’ -bi‘%s( T
oxazolyl)[1,1" -bi phenyl]-2-sul fonam de [err] A 23 MAY mnu.“?
-[[ (3, 4-Di net hyl -5-i soxazol yl ) [ (2- nethylethoxy)nethyl]aM1H6T :

sul fonyl ]-4- (2-oxazolyl)[1, 1" -biphenyl] =71 carboxylic acrd*TU’conpound E -

from Exanple 21 (525 ng, 1.03 nmol) and sulfamc acid (199 ng, 2.05 nmol)
in 14.7

B. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-
nethoxxethoxy)methyl] -4'-(5-methyl-4-
To a solution of compound B from Example 1
(384 mg, 1.0 mmol) and compound A (408 mg, 1.7
mmol) in 9 mL of toluene and 7.2 mL of 95% ethanol
under argon, tetrakis (triphenyl-
phosphine)palladium(0) (116 mg, 0.10 mmol) was
added, followed by 5.4 mL of 2M aqueous sodium
carbonate. The reaction mixture was heated at 75°C
\_ for 3 hours, cooled and diluted with 60 mL of ethyl
acetate. The organic liquid was separated and
washed with 15 mL water and 15 mL brine, dried and
concentrated. The residue was chromatographed on
silica gel using 2.5:1 Hexane/ethyl acetate to
afford compound B (317 mg, 64%) as a colorless gum.

C. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(5-

methyl-4-oxazolyl)[1,1'-biphenyll-2-
sulfonamide

To a solution of compound B (300 mg, 0.60
mmol) in 10 mL of 95% ethanol, 10 mL of 6N aqueous
hydrochloric acid was added and refluxed for 1

— hour. The reaction mixture was concentrated and
the pH of the solution was adjusted to 8 using
sodium bicarbonate solution. It was then acidified
to pH 5 with glacial acetic acid. The mixture was
extracted with 3 x 40 mL ethyl acetate and the
organic extracts were washed with 10 mL water and
10 mL brine, dried and concentrated. The residue
was purified by preparative HPLC on a 30 x 500 mr
ODS S10 column using 30% solvent A (10% methanol,
90% water, 0.1% trifluoroacetic acid) and 70%



mL THF at [err] an ice cooled solution of sodiumchloritie (186 nmg, 2.05 ;
mol) in 14.7 nL water was added. The mixture was stirred. at ([aﬁ?'rm%\fqggﬁzr,_ i
mnutes and then diluted with 100 ni di chl oronet hane. Thé or gdnt.c I -qrt-e'=!
was separated and washed with brine, dried@md concentrated to provige—=-—
conpound A as a gum which was used without further purification. B.
2'-[[(3,4-D met hyl -5-i soxazolyl)[(2- nethyl ethoxy)nethyl]am no] sul fonyl]-4-
(2-oxazolyl)[ 1,1 -biphenyl]-2-carbonyl chloride To conpound A and 0.026 nL
DVF i n di chl or onetSRhy@ntoRal (90 meshrael¢ 2Pt water, 0.1%

tetrahydrofuran) to provide the title compound (150
mg, 61%) as a white solid.

M.p. 86-96°C (amorphous).

Analysis calculated for C21H19N304S - 0.16H20:
Calculated: C, 61.17; H, 4.72; N, 10.19; s, 7.77;
Found: C, 61.20; H, 4.35; N, 10.16; s, 7.58.

0 PN |
e Q)
| -
0 CH3

U .

A. N-(3,4-Dimethyl-5~-isoxazolyl)~-2-

To a solution of 3.0 g (11.74 mmol) of
2-bromobenzenesulfonyl chloride in 10 mL Bf
pyridine was added 1.32 g (11.74 mmol) of
3,4-dimethyl-5-isoxazolamine. The mixture was
stirred at room temperature under argon overnight,
added to 150 mL of ice water and filtered. The
filtrate was acidified to pH 2 using 6N aqueous



115 - dichloronethane, 1.3 nL, 2.6 nmol) was added. The r'
stirred at roomtenperature for 1 hour and concentrated t
C. N- (3, 4-Di nethyl 5- |soxazolyl) N-[( 73 LS
met hyl et hoxy) net hyl ] - -bi s(2- oxazolyl)”[1, 1'-biphenyl]- 2 sulfonan1de

A m xture of conpound B 1H—1 2,3-triazole (71 ng, 1.03 mmol) and potassnum
carbonate (936 ng, 6.8 nnnl) in 4.1 nL sul fol ane was heated at 140[err] for

3 hours. The m xt yea-WeR1dridt §8;i 8 4Hd 10Re "brey solid was filtered
and dried. The solid was crystallized from
methanol/water to afford 4.0 g (>100%) of compound

A as tan crystalline needles (m.p. 125 - 126°C; Rf
= 0.51 (10% methanol/dichloromethane)).

B. 2-Bromo-N-(3,4-dimethyl-5~-isoxa-
Z20lyl)-N'-(methoxyethoxymethyl) -
benzenesulfonamide
To a solution of 1.1 g (3.33 mmol) of

compound A in 15 mL of THF at room temperature

\_ under argon was added 0.19 g (4.8 mmol) of sodium
hydride (60% suspension in mineral oil) in

portions, and the solution was stirred at room
temperature for 10 minutes. Methoxyethoxymethyl
chloride (0.55 g, 4.4 mmol) was then added and the
solution was stirred overnight. The mixture was
concentrated and diluted with 30 mL of water, and
extracted with 40 mL. of ethyl acetate. The
combined organic extracts were washed with 50 mL of
brine, dried and evaporated to provide 1.2 g (87%)
of compound B as a brown gum.

C. . N-(3,4-Dimethyl-5-igsoxazolyl)-N-[(2-
Y . methoxyethoxy)methyll-4'-methyl[1l,1'-
biphepnvll-2-sulfonamide
To a solution of compound B, 4-methylben-
zeneboronic acid (4.76 g, 35 mmol) in 250 mL of
toluene and 200 mL of 95% ethanol under argon,
tetrakis (triphenylphosphine)palladium(0) (2.43 g,
2.1 mmol) was added, followed by 150 mL of 2M
agueous sodium carbonate. The reaction mixture was
heated at 80°C for 2.5 hours, cooled and diluted
with 300 mL of ethyl acetate. The organic liquid




ethyl acetate, washed with water and brine, dried and concdr
resi due was chromat ographed on silica gel using 50:70:0.1 K
acetate/triethylamne to afford conpound € 7®. -
N- (3, 4-Di net hyl - 5-i soxazol yl)-2',4"- bis(2-oxazolyl)[1,1"-
sul fonam de To conmpound C in 10 nL 95% et-hanol, 10 nL 6N HCI mas added The
m xture was refluxed for 1 hour and concentrated. The residue was
neutralized to pH 5vas tsepsgdited bndawashetdewant EQOrthwaiteﬁ*t&n@tzm
acetate. The organi f d dr

ganipg Qe ARGHS VRS e pasga cBhbBnPELPE ABE% %auews <10

concentrated. The resi due was puri rep ara |ve on an
was chromatographed on 51 1ca gel using 5

hexane/ethyl acetate to afford compound C (9.0 g,
60%) as a colorless gum. ]
Rf = 0.74, silica gel, 1:1 Hexane/ethyl acetate.

D. 4'~-(Bromomethyl)-N-(3,4-dimethyl-5-

isoxazolyl)-N-[(2-methoxyethoxy) -

. e o .

To compound C (7.7 g, 17.89 mmol) in. 180 mL
carbon tetrachloride, n-bromosuccinimide (4.14 g,
23.25 mmol) and benzoyl peroxide (385 mg, 1.59
mmol) were added. The reaction was refluxed for
1.5 hours. After cooling, the reaction mixture was
diluted with 200 mL dichloromethane, washed with 2
X 100 mL water and 100 mL brine, dried and
concentrated. . The residue was chromatographed on
silica gel eluting with 4:1 hexane/ethyl acetate to
provide compound D (3.64 g, 40%) as a colorless
gum.
Rf = 0.38, silica gel, 2:1 Hexane/ethyl acetate.

B. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(1H-
imidazol-l-ylmethyl)-N-[ (2-methoxy
ethoxy) -methyl][1,1'-biphenyl]-2-
sulfonamide
To compound D (400 mg, 0.79 mmol) and

imidazole (133 mg, 1.95 mmol) potaséium carbonate

(K2C03) (326 mg, 2.36 mmol) was added. The

reaction was stirred at room temperature for 10

hours and then at 50°C for 1 hour. The mixture was

diluted with 50 mL ethyl acetate, washed with 10 mL

water and 10 mL brine, dried and concentrated. The




col um usi ng 35% sol vent A (10% net hanol, 90% water, O. 196tt1f|uoroacet{ i
acid) and 65% sol vent B (90% net hanol, 10% water, O. 1%tr|'fluoroacetlg\’h
acid) to provide the title conmpound (56 n%, 12% for four %tgps) p@ ﬁﬁ%

%
solid. Mp. 108-113[err] (anorphous). B0, silica gel |[L20 1 -0 ~"~““J
di chl or onet hane/ net hanol . -116- 1H NNR [err]: [err] 1. 90 (s 3H)
(s, 3H), 7.02-9.61 (m 12H). Exanple 37 and Exanple 38

residue was chromatographed on silica gel using
100:1.5 dichloromethane/methancl to afford compound
E (220 mg, 56%) as a colorless gum.

Rf = 0.52, silica gel, 10:1 trichloro-

, 2.19

methane/methanol.

F. N-(3,4-Dimethyl-S-isoxazolyl)-4'-(1H-
imidazol-i-ylmethyl)[1,1'-biphenyl]-2-
sulfonamide

To a solution of compound E (220 mg, 0.44
mmol) in 6 mL of 95% ethanol, 6 mL of 6N aqueous
w HCl was added. The reaction.was refluxed for 2
hours, cooled and concentrated. The reaction
mixture was neutralized with saturated aqueous
sodium bicarbonate (NaHCO3), and then acidified to
PH <5 with acetic acid. Filtration of.the mixture
provided a white solid (91 mg, 50%) which was
dissolved in 1N HCl and concentrated under vacuum
to give the hydrochloride salt of the title
compound as a white solid (m.p. 150°C dec.)
Rf = 0.27, silica gel, 10:1 dichloro-
methane/methanol.
Analysis calculated for C21H20N403S
1.1 H20 « 0.8 HC1:
& calculated: C, 55.02; H, 5.28; N, 12.22; S, 6.99;
Cl, 6.19.
~ Found: C, 54.67; H, 4.88; N, 11.97; s, 6.93;
Cl, 6.30.



!-_.‘_'_._"..Z
(2)-N-(3.4-Di net hyl -5-isoxazolyl)-4"-(2- oxazolyl)-2'-(2- iﬁﬁ?m
phenyl et henyl )[ 1, 1" - bi phenyl]-2-sul fonam de [err] and &
(R-N(3,4-D nethyl-5-isoxazo|y|)-4'-(2-_pé&;g!yl)-z -(2-phe

RAyted hedY 005 ...

J

[1,1' - bi phenyl]-2-sul fonamide [err] A t=

I e

(Z)-N-(3, 4-Di net hyl - 5-i soxazol yl )-N- [ (2-net hyl et hoxy) met hyl ]-4"-(2-
oxazol yl)-2'-(2-phenyl ethenyl)[ 1,1 - biohenyl]-2-sul fonam de

CH,

A. 4-Bromo-N-hydroxybenzenecarboximidoyl

bromide

To a 0.5M solution of hydrochloric acid in
dimethylformamide, 8.5g (42.5 mmol) of
4-Bromobenzaldehyde oxime was added and cooled to
5°C. 13g of oxone was then added in portions. The
mixture was slowly warmed to room temperature and
stirred for 8 hours. The reaction mixture was
poured into 300 mL of cold water and extracted with
2 x 150 mL of ether. The combined organic extracts
were washed once with 150 mL of 0.5N aqueous

— hydrochloric acid and brine (150 mL), dried and
" evaporated to provide 7.9g (79%) of compound A.

B. 5-(Acetyloxy)-3-(4-bromophenyl)-4,5-
dibhvdroigoxazole :

A mixture of 4.0g (17.06 mmol) of compounid
A, 7.34g (85.3 mmol) of vinyl acetate and 1.9g
(18.76 mmol) of triethylamine in 50 mL of toluens
was stirred at 75°C for 2 hours. The mixture was



117 - and B. (E) - N- (3, 4-Di net hyl - 5-i soxazol yl ) - N-

[ (2-met hyl et hoxy) methyl] -4"- (2- oxazolyl)-2'-(2-phenylet henyl) [2L31W.Y._
bi phenyl] -2-sul fonam de. To benzyltrlphenylphosphonlun1chlopgdﬁé3ﬂﬂ g
0.77 mmol ) in 7.7 mL THF at -78[err], n-but¥l-lithium (2Min pentane, O. 39
nm, 0.78 nml) was added. The cold bath was removed and the nixture was
stirred at roomtenperature for 45 m nutes before cooling to -78C again
Conmpound E from

cooled and added to 150 mL of water. The organic
layer was separated and the aqueous layer was
extracted with 2 x 50 mL of ethyl acetate. The
combined organic extracts were washed once with 100
mL. of brine, dried and evaporated. The residue was
crystallized from Hexanes/ethyl acetate to afford
3.6g (74%) of compound B as a white solid.

c. tﬁﬁmmnhmlw

To a solution of 3.0g (10.56 mmol) of

N\ compound B in 100 mL of absalute ethanol, 5 mL of
6N aqueous hydrochloric acid was added and the
solution was refluxed for 3 hours. The mixture was
concentrated to about 10 mL and the solution was
neutralized using aqueous sodium bicarbonate. The
resulting mixture was extracted with 2 x 50 mL of
ether. The combined organic extracts were washed
once with 100 mL of brine, dried and evaporated.
The residue was chromatographed on 100g of silica
gel using Hexanes/ethyl acetate 9:1 to afford 1l.6g
(68%) of compound C as a white solid.

D. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-
mathoxyethoxy)methyi]-4'-(B-isoxa-

To a solution of 0.45g (1.17 mmol) of
compound B from Example 1 and 0.058g (0.05 mmol) of
tetrakis (triphenylphosphine)palladium(0) in 20 mL
of toluene under argon, 12 mL of 2M agueous sodium
carbonate was added followed by 0.315g (1.4 mmol)
of compound C in 12 mL of 95% ethanol. The mixture
was refluxed for 2 hours, diluted with 100 mL of




Exanpl e 21 (304 ny, 0.59 mmwol) was added at -78[err] and tﬁ?ﬁﬁéhet:én Weisis

SORSWaSIEET
then stirred at roomtenperature for 2.5 hours. 10 nL wateri and a?3”MA~tw’ﬁ
acetate were added. The organic |iquid was separated and washRe@ whth ...

sat urat ed aqueous amoni um chl ori de and bii A&, ~dried and cofCentTatet—Fre=
resi due was chromat ographed on silica gel using 2:1 hexane/ethyl acetate to
afford a m xture of conpounds A and B. C.

(D30 (200 L Y e ottt Al ichca Gt 9 W0 i el et e
(E) - N- (3, 4- Di net hylacetaksaz¥heé )combined organic extracts were washed
once with 100 mL of brine, dried and evaporated.
The residue was chromatographed on 50g of silica
gel using Hexanes/ethyl acetate 2:1 to afford 0.27g

(56%) of compound D as a colorless gum.

E. N-(3,4-Dimethyl-5-isoxazolyl)-4"'-
(3-isoxazolyl) [1,1'-biphenyl]-2-
sulfonamide

L To a solution of 0.26g (0.54 mmol) of
compound D in 10 mL of 95% ethanol, 10 mL of 6N
aqueous hydrochloric acid was added and refluxed
for 1 hour. The mixture was then concentrated,
diluted with 50 mL of water and extracted with 3 x
25 mL of ethyl acetate. The combined organic
extracts were washed once with water, dried and
evaporated (0.21g). This material was purified by
reverse phase preparative HPLC on a 30 x 500 mm ODS
S10 column using 67% solvent B (90% methanol, 10%
water, 0.1% trifluorocacetic acid) and 33% solvent A
(10% methanol, 90% water, 0.1% trifluoroacetic
acid). The appropriate fractions were collected,

— neutralized with aqueous sodium bicarbonate to pH 7
and concentrated to 10 mL. The solution was then
acidified to pH 4 using glacial acetic acid and the
white solid was filtered and dried to provide 0.13g
(61%) of the title compound.

M.p. 85-90°C.

Analysis Calculated for C20H17N304S. 0.26 H20:
Calculated: C,60.04; H,4.41; N,10.50; S,8.01;
. Found : C,60.04; H,4.30; N,10.50; S,8.15.



(2-oxazolyl)-2'-(2-phenylethenyl)- [1,1'-biphenyl]-2-sulfonhari-dé To-a~ - !
solution of conpounds A and Bin 6 nl of 95%ethanol, 6 pL*of+6N aqueous: :
hydrochloric acid was added and refluxed for 1 hour. The __ - %31M3X 1996 |

reaction mixture was concentrated and 80 T -ethyl "acet at g'\ds:

ded. -The- j

organic |iquid was separated and washed with brine, dried and concentrated:
The residue was purified by preparative HPLC on an ODS S10 col um using 22%

(o]

S-N

Fry o
CH,

To a solution of 6g (27.9 mmol) of 4-
bromophenylacetic acid in 200 mL of dichloromethane
under argon, 14 mL of 2M solution of oxalyl
chloride in dichloromethane was added. Then four
drops of dimethylformamide was added and-the
mixture was stirred at room temperature for 1 hour.
The solution was evaporated and dried in vacuo.
The residue was dissolved in 150 mL of methanol,
and 30 mL of 28% aqueous ammonium hydroxide was
added to the mixture. The solution was stirred at
room temperature overnight and then diluted with
150 mL of water. The resulting white solid was
filtered, washed with water and dried to afford
5.1g (85%) of compound A.



sol vent A (10% nethanol, 90%water, 0.1%trifluoroacetic acid). and 78% - =
- solvent B (90% net hanol, 10%water, 0.1%trifluoroacetic acid)“to* IOV de: i
conpound C, the title compound of Exanple 37. (73 ny, 19% for; ,tvvo'Zb ey 18@6 i
a white solid. Mp. 102-109[err] (amorphous§® Rf=0.32(silica_geaf =20:dmwrmeeee .
di chl or onet hane/ net hanol ). The HPLC colum was eluted with the sane e
sol vents further to provide a mxture, which was chromatographed on silica
gel wusing 100: 2 di ghl or omgt ‘ ! ¢ the title
conpound of Exanpl & "38 (2 . t : ' el | ow sol i d.
M p. 109-116[err] (anorphous), Rf =0. 32(S|I|ca gel
' A mixture of compound 2 (2g, 9.34 mmol) and

vinylene carbonate (0.9g, 10.45 mmol) in 6g of

polyphosphoric acid was heated at 170°C for 3

hours. The residue was added to 100 mL of water

and extracted with 2 x 100 mL of ethyl acetate.

The combined organic extracts were washed once with

water, dried and evaporated. The residue was

chromatographed on 200 mL of silica gel using

Hexanes/ethyl acetate 2:1 to provide 1.12g (50%) of
- compound C as a white solid.

C. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-
methoxyethoxy)methyl]-4'~-(2-oxazolyl-

To a solution of 0.6g (1.56 mmol) of
compound B from Example 1 and 0.092g (0.08 mmol) of
tetrakis (triphenylphosphine)palladium(0) in 30 mL
of toluene under argon, 15 mL of 2M aqueous sodium
carbonate was added followed by 0.45g (1.87 mmol)
of compound B above in 15 mL of 95% ethanol. The
mixture was refluxed for 2 hours, diluted with 100

— mL of water and extracted with 3 x 50 mL of ethyl
acetate. The combined organic extracts were washed
once with 100 mL of brine, dried and evaporated.
The residue was chromatographed on 200 mL of silica
gel using Hexanes/ethyl acetate 2:1 to afford 0.72g
(93%) of compound C as a colorless gum.



20: 1 di chl oromet hane/ nethanol ). 1H NVR [err] of the title- Conpound Qtlﬁh; ﬁ
Exanple 37: 8 1.86 (s, 3H), 2.16(s, 3H), 6.38-6.51 (m le? "R T2H)

6.60-7.98 (m 15H). 1H NMR [err] of the tlhie conpound o n%éggﬁﬁ'x
1.74 (s, 3H), 2.01(s, 3H), 6.72-7.10 (m ~J2%674Hz, 2H), 7

Exanmple 39 4-Chloro-N-[[ 2" - [[ (3,4-dinethyl-

i soxazol yl ) am nol sul f onyl ] - 4- (2- oxazol yl ) - [1,1'-bipheny|]-2-y|]

methyl]phenyl acetggide y_(3, 4-pimethyl-5-isoxazolyl)-4'-
(2-oxazolylmethyl)[1l,1*'~-biphenyl]l-2-
sulfonamide '

To a solution of 0.7g (1.41 mmol) of
compound C in 15 mL of 95% ethanol, 15 mL of 6N
aqueous hydrochloric acid was added and refluxed
for 1 hour. The mixture was then concentrated,
diluted with 250 mL of water and extracted with 3 x
50 mL of ethyl acetate. The combined organic
extracts were washed once with water, dried and

\_ evaporated to provide 0.41g of a colorless gum.
The residue was purified by reverse phase
preparative HPLC on a 30 x 500 mm ODS S10 column
using 67% solvent B (90% methanol, 10% water, 0.1%
trifluorocacetic acid) and 23% solvent A (10%
methanol, 90% water, 0.1% trifluoroacetic acid).
The appropriate fractions were collected and
neutralized with agqueous sodium bicarbonate to pH 7
and concentrated to 10 mL. The solution was then
acidified to pH 4 using dilute hydrochloric acid
and the resulting white solid was filtered and
dried to provide 0.098g (17%) of the title
compound.

(% M.p. 65-70°C. .
1y NMrR (CDC13): 8 1.80 (s,3H), 2.11 (s, 3H), 4.16
(s,2H), 7.04 (s, 1H), 7.27 - 8.02 (m, 10H).
13¢ nMr (cDC13): & 6.99, 11.20, 34.67, 108.10,
127.54, 128.32, 128.92, 129.47, 130.82, X33.15,
133.44, 135.95, 137.91, 138.51, 139.37, 141.25,
154.69, 162.27, 163.42.



-119- [err] A 4-Chloro-N-[[2"-[[ (3, 4-di net hyl -

I soxazol yl ) am no] sul fonyl]-4-(2- oxazolyl)- [1,1"- blphenyl] 2 yI] qg&?yu] ;
phenyl acetani de To a sol ution of 0.20 g (O 47 mol ) of conpound @3 195 ﬁ
Exanple 21 in 15 nL of dichloronethane, 0-082 g (0.47 mmol ) --af H
chl orobenzoyl chloride and 0.104 g (1.03 nmol) of trlethylan1ne mere added
The m xture was then stirred at roomtenperature for 16 hours and

evaporated. The residue was purified by reverse phase preparative HPLC on a

30 x 500 mm ODS S10 Example 18
N
\
o]

e /N

E-u‘4\,l\cﬂa
CH,
i~/ .
a. l-(4-Bromophenyl)-~-3-(dimethylamino)-2-

propen-li-one
A solution of 7.0g (35.2 mmol) of 4-
bromoacetophenone in 7 mL of N,N-dimethylformamide
diethyl acetal was refluxed for 20 hours. The
solution was then diluted with 100 mL ether and
cooléd to 0°C. The yellow crystalline solid was
filtered and dried to provide compound-A (6.85q, -
77%) .

B. 5-(4-Bromophenvl)isoxazole

To a solution of 6.2g (24.4 mmol) of
compound A in 70 mL of methanol at 0°C was added a
solution of 3.31g (29.27 mmol) of hydroxylamine-oO-
sulfonic acid in 20 mL of methanol over a period of
3 minutes. After stirring at room tempefature for
1 hour, the reaction mixture was poured into a
mixture of cold saturated sodium bicarbonate
solution (200 mL) and ice-water (200 mL). The
resulting mixture deposited 5.1g of a light yellow
solid. Recrystallization of this material in



col um using 79% sol vent B (90% net hanol , 10% wat er, 0.1961r|fluoroacet|c g
acid) and 21% sol vent A (10% net hanol, 90% water, O. 1%tr|] Iduqrg)gc }quggﬁ l
acid). The appropriate fractions were cgl hected and neut riakized-. Pt
aqueous sodi um bi carbonate to pH 7 and conCéntrated to 10 L. The solutlon
was then acidified to pH 4 using glacial acetic acid and the white solid

was filtered and dried to provide 0.033 g (12.5% of the title conpound as

a white solid. M fiexbife/ethAl 'dcetate then provided 3.12g (57%) of
compound B as an off-white solid.

c. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-
methoxyethoxy)methyl]-4'-(5-
isoxazolyl)[l,1'-biphenyl}-2-
sulfonamide

To a solution of 0.56g (1.46 mmol) of
compound 1 from Example 1 and 0.08l1g (0.07 mmol) of
tetrakis (triphenylphosphine)palladium(0) in 25 mL

W, of toluene under argon, 15 mL of 2M aqueous sodium
carbonate was added followed by 0.49g (2.18 mmol)
of compound B in 15 mL of 95% ethanol. The mixture
was refluxed for 2 hours, diluted with 100 mL of
water and extracted with 3 x 50 mL of ethyl
acetate. The combined organic extracts were washed
once with 100 mL of brine, dried and evaporated.
The residue was chrbmatographed on 50g of silica
gel using Hexanes/ethyl acetate 2:1 to afford 0.26g
(37%) of compound C as a colorless gum.

D. N-(3,4-Dimethyl-5-igsoxazolyl)-4'-(5-
_ isoxazolyl)[1,1'-biphenyl]-2-

To a solution of 0.25g (0.52 mmol) of
compound C in' 10 mL of 95% ethanol, 10 mL of 6N
aqueous hydrochloric acid was added and refluxed
for 1 hour. The mixture was then concentrated,
diluted with 100 mL of water and extracted with 3 x
50 mL of ethyl acetate. The combined organic
extracts were washed once with water, dried and
evaporated (0.21g). This material was purified by



- 120- Exanple 40 N- [[2' - [[(3,4-Dinethyl-5-isoxazolyl) amnol -. -.
sul fonyl]-4-(2-oxazolyl) [1, 1 -biphenyl]-2- - _‘23 MAY o
ylJmethyl]-N, 2, 2-trinmethyl propanam de [err] é\ D N e
N[[2 -[[(3,4-Di nethyl -5-i soxa- zonI)aMTkﬁ-SUIfonyl]-&-(Z%. R

Oxazolyl)[ 1, 1" - bi phenyl]-2-yl]- nethyl]-N,2.2-trinethylpropananide To a
solution of 0.25 g (0.59 mmol) of the internediate fornmed in the

/076 g (068 mml FogrTse, hede ¥RFRRFal R BiG o = U 'Y R B
S10 column using 69% solvent B (90% methanol, 10%
water, 0.1% trifluoroacetic acid) and 31%“solvent A
(10% methanol, 920% water, 0.1% trifluroacetic
acid). The appropriate fractions were collected
and neutralized with agqueous sodium bicarbonate to
PH 7 and concentrated to 10 mL. The solution was
acidified to pH 4 using glacial acetic acid and the
white solid was filtered and dried to provide 0.1llg
(53%) of the title compound.

M.p. 85-90°C.

W, Analysis Calculated for C2pH17N304S. 0.27 H20:
Calculated: C,60.02; H,4.42; N,10.50; S,8.01;
Found: C,60.16; H,4.24; N,10.36; S,8.17.

A, = =3-

Bromine (58 g, 19 mL, 0.36 mol) in acetic
acid (50 mL) was slowly added over 2 hours to a
solution of 3-hydroxybenzoic acid (50 g, 0.36 mol)
in acetic acid (145 mL) with stirring at 15°C.



g (1.30 mol) of triethylanine were added. The nixture was: fﬁéh'ét?ﬁféd*aﬁf

roon1tenperature for 16 hours and evaporated. The reS|due?Mas pzéa ggg
reverse phase preparative HPLC on a 30 x 5 mm ODS S10 c 555

sol vent B (90% met hanol, 10% water, 0.1%tritluoroacetic
solvent A (lowbnethanol, 9096mater, 0.1%trifluoroacetic acid). The
appropriate fractions were collected and neutralized W t h aqueous sodi um

bi carbonate to pH Zrpag gemeemhgaaedls% lébz]ma ldHd 10 HES e
acidified to pH 4 usi ng aqueous sodi um bi sul fate an the mhlte sol 1 d was
filtered and then at ambient temperature for 17 hours, the solid

formed was filtered and rinsed with acetic acid (20
mL). Drying by pulling air through the filter pack
for 4 hours afforded 23.5 g (30%) of compound A.

B. 4-Bromo-3-hydroxybenzoic acid, methyl
' esterxr
Sulfuric acid (concentrated, 9.4 mL) was
added to a solution of compound A (23.5 g; 0.11
mol) in methanol (350 mL). After refluxing for 19
‘ hours, the reaction was allqQwed to cool to room
temperature and the pH was brought to about 4 with
saturated sodium bicarbonate. After evaporating
the methanol, the remaining solution was
transferred to a separatory funnel. Extraction
with ether (2 x 200 mL), washing the combined
organic layers with brine (50 mL), and drying over
magnesium sulfate afforded 25 g of crude product
after evaporation of the solvent. Recrystal-
lization from ether/hexane afforded 13.3 g (53%) of
compound B.

C. 4-Bromo-3-methoxybenzoic acid, methyl
W, egtexr
Dimethyl sulfate (6.4 mL, 67 mmol) and
potassium carbonate (10 g) were added to a solution
of compound B (13.3 g, 57 mmol) in acetone (86 mL).
After refluxing for 19 hours, the reaction was
R cooled, the precipitate filtered off and the
filtrate evaporated in vacuo to afford 14.7 g of

crude product. Flash chromatography (silica, 50
mm diameter, 10% ethyl acetate/hexane) afforded
13.9 g of compound C .(100%).

259



- 121 - dried to provide 0.036 g (12% of the title conpound as aswhite %
solid. Mp. 125-130[err]. Exanple 41 N r r2' - r r | 23 MAY 1995
(3, 4-Di et hyl - 5-i soxazol yl ) am nol - sul f orylgl- 4- (2- oxazol yl ); o ol
[1, 1' - bi phenyl ]-2- yl]nmethyl]-N-nethyl benzanide [err] A~ -
N[[2 -[[(3,4-D nethyl -5-iso- xazolyl)am no]-sul fonyl]-4-(2-
oxazolyl)[1,1'-bi phenyl] -2-yl]- nethyl]-N nethyl benzam de

T N e e ;-.... _u.-"',___;_, eat

D. = -3-

Potassium hydroxide (2N, 120 mL, 240 mmol)
was added to a solution of compound C (19 g, 79
mmol) in methanol (670 mL). After stirring at
ambient temperature for 5.5 hours, water (100 mL)
was added and the methanol removed in vacuo. The
remaining solution Qas extracted with methylene
chloride and then acidified with 6N hydrochloric
acid to pH 1.5. Extraction with methylené chloride
(1 x 500 mL and 2 x 200 mL) afforded 17 g (93%) of
compound D after evaporation of the solvent.

A solution of compound D (17 g, 73 mmol) and
dimethylformamide (0.3 mL) in thionyl chloride (18
mL, 3.5 mol) was heated at 60°C for 2 hours. After
evaporating the reaction in vacuo and azeotroping
with toluene (twice), the residue was dissolved in
tetrohydrofuran (30 mL) and added slowly to a
vigorously stirring concentrated ammonium hydroxide
solution (95 mL). The precipitate was filtered,
washed with water and dried in a vacuum desiccator
overnight to afford 17 g (100%) of compound E.

F. = - -3~

Polyphosphoric acid (18 g) was added to
compound E (8.5 g, 37 mmol) and the mixture was
heated and stirred until it was homogeneous.
Vinylene carbonate (3.2 g, 2.4 mL, 37 mmol) was
added and the reaction mixture was stirred at 1:C2°C
for 2 hours during which time the reaction mixtur:
evolved gas and turned black and gummy. After
cooling, water and ether were added, mixed and



To a solution of 0.25 g (0.59 nmmol) of the internediate for d s the = =t
preparation of conpound A from Exanple 28 in 10 nL of dichl qﬂatﬁaheﬁﬂ Q% i
g (0.71 mmol) of benzoyl chloride and 0.13_g (1.3 mmol) of ULLéthyJaW1ne~~d~m i
were added. The mixture was then stirred & foom tenperature for 16 Hours-——
and evaporated. The residue was purified by reverse phase preparative HPLC
on a 30 x 500 nm ODS S10 col um usi ng 68% sol vent B (90% net hanol, 10%

0 0 0
vater. 0 1%1ri118raacen fehfed)e Mg o R elartet 1aVERE"R8% ol ect e
filtered through Celite® and the filtrate
transferred to a separatory funnel. The organic
layer was washed with water (10 mL) and 1N sodium
hydroxide (30 mL), and dried over magnesium sulfate
to afford crude product after evaporation of the
solvent. Any solid remaining in the reaction flask
and the Celite® filter pad were rinsed with
dichloromethane (3 x 10 mbL) which was then washed
with 1N sodium hydroxide (30 mL) and dried over
magnesium sulfate, The two portions of crude

product totaled 3.6 g. Flash chromatography
(silica, 50 mm diameter, 30% ethyl &acétate/hexane)
afforded 2.3 g (24%) of compound F.

M.p. 68.5-70.5°C.

G. N-(3,4-Dimethyl-5-isoxazolyl)-2"'-
methoxy-N-(2-methoxyethoxymethyl)-4'-
(2-oxazolyl)[1l,1'-biphenvyl]-2-
sulfonamide
A solution of compound B from Example 1 (2.3

g, 2.9 mmol) in ethanol (sparged with argon 20

minutes, 16 -mL) was added to-a solution of compound

F (1.1 g, 4.4 mmol) in toluene (sparged with argon

o/ 20 minutes, 32 mL). To this solution was added a
solution of sodium carbonate (1.0Ig) in water

(sparged with argon 20 min, 16 mL) followed by

tetrakis(triphenylphosphine)palladium(Q) (0.28 g,

0.24 mmol). After refluxing under argon ‘for 2

hours, the solution was cooled and poured into
brine (40 mL). Extraction with ethyl acetate (2 x
150 mL) and drying the combined organic layers over
magnesium sulfate afforded 4.1 g of crude product
after evaporation of the solvent. Flash



122 and neutralized with aqueous sodi um bi carbonate to pH 7 and”. AY‘BQEJ
concentrated to 10 nL. The solution was then acidified to pH 4 d%
aqueous sodi um bisulfate and the white solighwas filtered {anc

S
('D

> :—|-
ﬁ’
]

provide 0.075 g (23% of the title conpound®s a white SO|Id -pr' "“'"*”ﬁﬁﬁ

132-140[err]. N (3,4-D nethyl-5-isoxazolyl) -2' -oxazolyl-
yl -4' -oxazol -2-yl- [ 1,1 -biphenyl] -2- sulfonam de [err] A.

M (3, 4- O met hyl - 5- 50632004k bhpy (silica, 50 mm diameter, 40% ethyl
acetate/hexane) afforded 0.50 g (34%) of compound
G. '

H. N-(3,4-Dimethyl-5-isoxazolyl)-2'-
methoxy-4'-(2-oxazolyl) [1,1"'-
biphenyll-2-sulfonamide
A solution of compound G (0.45 g, 0.88 mmol)

in ethanol (13.4 mL) and 6N hydrochloric acid (13.4

mL) was stirred at 90°C. After 3.5 hours, the

ethanol was evaporated in vacuo, and the residue

va ' transferred to a separatory funnel with

dichloromethane/water. Extraction with

dichloromethane (2 x 50 mL) and drying over
magnesium sulfate afforded 0.37 g (100%) of
compound H after evaporation of the solvent.

I. N-(3,4-Dimethyl-5-isoxazolyl)-2"'-
hydroxy-4'-(2-oxazolyl)([1l,1'-
biphenvlil-2-sulfonamide
Boron tribromide (1 M in dichloromethane,

6.2 mL, 6.2 mmol) was added to a solution of

compound H (0.33 g, 0.77 mmol) in methylene

chloride (27 mL) with stirring at -78°C. After
o/ stirring at -78°C for 30 minutes, the cold bath was
removed. After stirring a total of 2.5 hours, the

reaction mixture was transferred to a separatory
funnel with dichloromethane/water. The pH was
brought to 3.5 with saturated sodium bicarbonate.
Extraction with dichloromethane (2 x 70 mL), and
drying over magnesium sulfate afforded 0.68 g of
crude product after evaporation of the solvent.
Two flash chromatographies (silica, 25 mm diameter,
6% methanol/dichloromethane and silica, 15 mm



[ (2- met hoxyet hoxy) net hyl ]-2' - oxazol yl -5-yl - - oxazol - 2- ylf-[ = T
1,1 - bi phenyl]-2- sulfonan1de A sol ution of Cbnpound F fron1Exaane 21 (300 “
ng, 0.57 mol), tosylmethylisocyanide (112 gg9.. 0.57 nnDI) Mg@.aq}agﬁdqgm H

carbonate (95 ny,

0.69 mmol) in 4 nL of methanol was refl - BV

..... s
il

hours. After cooling to roomtenperature, the reaction m xture mas

preabsorbed on Celite[err]

and the resulting powler was | oaded onto a 2.5 x

20 cmsilica gel cqisBreE] UsHONe¥RPl VAddr 2t SIBRMNITY diledWaid) of 200 ni of

et hyl acetate: hexangfo

geg 60. mg (19%) of the tltle ocmpound.

M.p. 111.0-115.0°.

Analysis calculated for C20H17N30sS « 0.15 C4H302 .
0.40 H20:

Calculated: C, 57.29; H, 4.43; N, 9.73; 8, 7.42;
Found: Cc, 57.30; H, 4.58; N, 9.37; s, 7.18.

A. 2-(4-Bromophenyl)-4-oxazolecarbox-

aldehvde

A mixture of compound A from Example 7 (810
mg, 3.40 mmol) selenium dioxide (1.89 g, 17 mmol)
and 6.8 mL dioxane was refluxed for 24 hours.
After cooling the mixture was filtered and the
filtrate was concentrated. The residue was
chromatographed on silica gel using 60:1
dichloromethane/ethyl acetate to afford compound 2
(406 mg, 47%) as a light yellow solid.



- 123 - to ethyl acetate in 10%intervals. The pure fractions WBr§ 00.“
concentrated to afford 96 ng (30% of conpound A as Ilght yeihom[ $ M@¥ uua
N- (3, 4-Di wethyI-S-isoxazonI) -2' - oxazol yh-5-yl -4 -oxazol=2=yl:.. N |
[1,1' - bi phenyl ] - 2-sul fonanm de A nixture of conpound A (90 ng, 0.16 nnDI)
6N HO (1.6 m) and ethanol (1.6 mL) was refluxed for 2.5 hours. After
cooling to roomtenperature, the solvent was renoved in vacuo and the
residue was partitioned between ethyl acetate (75 nL) and saturated
ammoni um chl ori de solution (50 nL). The
B. N-(3,4-Dimethyl-5- -isoxazolyl)-4'~-(4-
formyl-2-oxazolyl)-N-[(2-methoxy
ethoxy)methyl] [{1,1'-biphenyl]-2-

sulfopnamide

To a solution of compound B from Example 1

(772 mg, 2.0 mmol), compound A (390 mg, 1.55 mmol)
in 15 mL of toluene and 12 mL of 95% ethanol under
argon, tetrakis(triphenylphosphine)palladium(0)
(116 mg, 0.1 mmol) was added, followed by 9 mL of

K,/ 2M aqueous sodium carbonate, The reaction mixture
was heated at 75° for 1 hour, cooled and diluted
with 80 ml, of ethyl acetate. The organic liquid
was separated, washed with 15 mL water and 15 mL
brine, dried and concentrated. The residue was
chromatographed on silica gei using-3:2
hexane/ethyl acetate to afford cempound B (290 mg,
37%) as a colorless gum.

cC. 2-[2'-[{(3,4-Dimethyl-5-isoxa-
zolyl) [ (2-methoxyethoxy)methyl]amino] -
sulfonyll([1l,1'~-biphenyl]-4-yl]-4-
oxazolecarboxamide

To compound B (285 mg, 0.56 mmol) above and
sulfamic acid (108 mg, 1.11 mmol) in 5.6 mL
tetrahydrofuran at 0°C, an ice cooled solution of
sodium phlorite (101 mg, 1.11 mmol) in 5.6 mL water
was added. The mixture was stirred at 0°C for 3
minutes. 50 mL dichloromethane was added and the
organic liquid was washed with 10 mL brine, dried
and concentrated to give 2-[2'-{{(3,4-Dimethyl-5-
isoxazolyl) [ (2-methoxyethoxy)methyl]amino] -



‘organic | ayer was washed with water (50 nmL) and brine (50 nl).

and concentration afforded a pink solid. Attenpts to dissolve thi.s; ﬂ@A jd in
saturated NaHCOB sol ution were unsuccessful and the resulting sugpe womﬁu
was filtered and washed thoroughly with wel¥r= Drying under hi'gh vacuum

afforded 30 ng (41% of the title conpound as a light pink solid. M

212-218 [err] (dec. ) [err] NNR (DNBC)d[err]) [err] 1.56 (s, 3H),

(s, 3H), 5.82 (s,

7.79 (m 2H), 7. 9?“6&0n§’11é1|-r% -!zwheBYiia éwlhr&-waaml%camwlacm (s,

6 (m 1H), 7.47 (s,

1FD O her conpouadddcont enpl ated by the present

To 2-[2"~-[[(3,4-Dimethyl-5- 1soxazolyl)[f2-'
methoxyethoxy)methyllaminolsulfonyl]{1,1'-
biphenyl)-4-yl]-4-oxazolecarboxylic acid and 0.014
mL dimethylformamide in 5.6 mL dichloromethane,
oxalyl chloride (2M in dichloromethane, 0.56 mL,
1.11 mmol) was added, stirred for 0.5 hours and
concentrated. To this mixture, 10 mL
tetrahydrofuran and 2 mL concentrated ammonium
hydroxide were added. The reaction mixture was
stirred at room temperature.for 50 minutes and
concentrated. The organic liquid was washed with
15 mL, water and 15 mL brine, dried and evaporatéd.
The residue was chromatographed on silica gel using
1:4 hexane/ethyl acetate to afford compound C (245
mg, 84% for three steps) as a colorless gum.

D. 2-[2'-[[(3,4-Dimethyl-5-isoxazolyl) -
aminolsulfonyl]([1,1'-biphenyl]-4-yl]-
4-oxazolecarboxamide

To a solution of compound C (240 mg, 0.46
mmol) in 4.6 mL acetonitrile at 0°C, trimethyl-
silicon chloride (297 mg, 2.74 mmol) was added
followed by sodium iodide (410 mg, 2.74 mmol). The
mixture was stirred at room temperature for 1 hour.
5 mL water was added and extracted with 50 mL ethyl
acetate. The organic liquid was washed with 5 mi
saturated aqueous sodium thiosulfate and 5 mL
brine, dried and concentrated. The residue was
purified by preparative HPLC on a 30 x 500 mm CDZ=
S10 column using 37% solvent A (10% methanol, 90%
water, 0.1% trifluoroacetic acid) and 63% solver- 3

'txyihg'ferr]'

'2.06
1H),



i nvention include the follow ng conpounds: 1. i ;
N[[2-[[(3,4-D nethyl -5-isoxazol yl)- am no] sul fonyl]-4-{ |
[1, 1" -bi phenyl]-2- yl]methyl]-Nnethyl cyclhgpropanani de; 2.n..,. 6% (77 777 !
N-[[2 -[[(3,4-Dinethyl-5-isoxazolyl)- am no]sul fonyl ] - 4-{2-axazelyly——r)]
[1, 1" - bi phenyl ] - 2- 124 - yl]nmethyl]-2,2-di nethyl-N(I-nethyl -

et hyl ) pr opanam de; 3. N Cycl opropyl -N-[[2'-[[ (3, 4-di nmet hyl - 5-

i soxazol yl ) am no] sgib$ oyt Rarbl 2- 109 3RcdD,[ . 1% tetrahydrofuran) to
provide the title compound (122 mg, 61%) as a white
solid. SRR -

M.p. 195°C -dec.

Analysis calculated for C21H18N405S - 0.23H20:
Calculated: C, 57.00; H, 4.20; N, 12.66; S, 7.24;

Found: C, 57.01; H, 4.10; N, 12.65; S, 7.18.
Example 21
. -l - - -
o/
JHE\ .
H
H__N -
T ? 3
f':’\)\cu
o ,
CH, ]
Ac had ——m
\/ To a solution of 10g (46.5 mmol) of 4-bromo-

3-methyl benzoic acid in 200 mL of dichloromethane
under argon, 30 mL of 2M solution of oxalyl
chloride in dichloromethane was added. Four drops
of dimethylformamide was then added and the mixture
was stirred at room temperature for 1 hour. The
soltion was evaporated and dried in-vacuo. The
residue was dissolved in 100 mL of methanol, and 25
nl. of 28% aqueous ammonium hydroxide was added to
the mixture. The solution was stirred at room



bi phenyl ]-2-yI ] met hyl ] - 2, 2- di met hyl pr opanani de; 4. N[{27]
(3,4-D net hyl -5-i soxazol yl')- am no] sul fonyl | -4-(2-oxazolyl) ., :..Z3

MAY 1996

[1,1-bi phenyl]-2- yl]methyl]-2,2-dimethyl -N-(2,2,2-triflugros... ... B
et hyl ) pr opanam de; 5. N (3, 4- Di met hyl™- 83i soxazol yl )-2' - [ 2- (1-

met hyl et hyl ) - 5- oxazol yl ] -4' - (2-oxazolyl)[1,1" - biphenyl]-2-sul fonam de; 6.
N-(3, 4- Di net hyl - 5-i soxazol yl')-2 - (4- oxazolyl)-4'-(2-0xazo[y|)

N3 2D et byl -5 b HEASIRS Sor’ 3, hours, and then diluted with 500

met h&/l et hyl ) - 4- oxadoloff [watex(.2- @hez atedylting whiitgheoylill- @asul f onam de;

filtered, washed with water and dried to afford
8.9g (89%) of compound A.

A mixture of compound A (12g, 56 mmol) and

vinylene carbonate (6.5g, 75.5 mmol) in 25g of
polyphosphoric acid was heated at 170°C for 3
hours. The residue was then added to 700 mL of

W water and extracted with 3 x 250 mL of ethyl
acetate. The combined organic extracts were washed
once with water, dried and evaporated. The residue
was chromatographed on 200g of silica gel using
dichloromethane to provide 6.7g (50%) of compound B
as a white solid.

c. 2-[4-Bromo-3-(bromomethyl) -
phenviloxazole

A mixture of compound B (6.5g, 27.3 mmol),
N-bromosuccinimide (9.72g, 54.6 mmol) and benzoyl
peroxide (250 mg) in 250 mL of carbon tetrachloride
was refluxed for 8 hours while illuminating the
solution with a sun lamp. The mixture was then
cooled and filtered. The filtrate was concentrated
to provide 10g of a light yellow solid which was
used in the next step without any furtur
purification.



8. N- (3, 4-D nethyl-5-isoxazolyl)-4"-(2- oxazolyl) {LASELEL T
(2-oxazolylmethyl) [1,1' -biphenyl] -2- sulfonanmide; 9. | 23 W\Y 1990
N- (3, 4-Di et hyl - 5-i soxazol yl )-4'-(2- r Lt e
oxazol yl)-2-[[5-(1-nmet hyl et hyl)-2-oxazol yl94 -

met hyl ][ 1, 1' - bi phenyl ] - 2- sul f onam de; 10.

N- (3, 4-Di net hyl - 5-i soxazol yl)-4"'-(2-
oxazolyl)-2"-[[4-(1- nethylethyl) 2 oxazolyl]
methyl ][ 1, 1' - bi phd@hyl ] - AQ ,

(E)-N-(3.4-Di nethyl - 5- soxazol yl )-2' - (4-
met hyl - 2- pentenyl ) -4' - (2-oxazol yl )[ 1, 1' - bi phenyl ] - 2-sul fonam de; 12.
(2)-N-(3, 4-Di net hyl - 5-i s@eaBolsplution of 7g of crude compound C in

net hyl.- 2- pent enyl )1-54 m1( $£0uaREYParblhicl dimebhpN8iYEdride under argon,
5.5g of anhydrous trimethylamine N-oxide (prepared
as described in Soderquist et. al. Tet. Letters.,
27, 3961(1986)) was added and the mixture was
stirred at 55°C for 6 hours. The mixture was then
cooled, added to 150 mL.of ice/water and extracted
with 3 x 100 mL' of ethyl acetate. The combined
organic extracts were washed once with 100 mL of

% brine, dried and evaporated. The residue was

chromatographed on 300 mL of silica gel using
Hexanes/ethyl acetate 8:1 to afford 2.2g (46% for
two steps) of compound D as a white solid.

B. N-(3,4-Dimethyl-5-isoxazolyl)-2'-
formyl-N-[(2-methoxyethoxy)methyl]-4"'-
(2-oxazolyl)[1,1'-biphenyl]l-2-
sulfonamide

To a solution of 2.3g (6 mmol) of compound B
from Example 1 and 0.3g (0.26 mmol) of
tetrakis(triphenylphosphine)palladium{0) in 40 mL
of toluene under argon, 20 mL of 2M aqueous sodium
carbonate was added followed by 1.0g (6.28 mmol) of
compound D in 20 mL of 95% ethanol. The mixture
was refluxed ‘for 2 hours, diluted with 100 mL of
water and extracted with 3 x 50 mL of ethyl
acetate. The combined organic extracts were washed
once with 100 mL of brine, dried and evaporated.
The residue was chromatographed on 200 mL of silica
gel using Hexanes/ethyl acetate 1:1 to afford 1.69¢g
(55%) of compound E as a colorless gum.



2- sul f onam de; 125 13. N- (3, 4-Di met hyl - 5-i soxazol yl }-2
met hyl pentyl)-4'-(2-oxazolyl) (1,1 -biphenyl]-2- sulfonam d
trans- N (3, 4-Di net hyl -5-i soxazolyl)-2'-[] 2- -
(1- et hyl et hyl ) cycl opropyl ] methyl]-4"-(2-- 95 -
oxazol yl' ) (1, 1" - bi phenyl ] - 2- sul fonam de; 15.
cis-N-(3,4-Di net hyl -5-isoxazolyl)-2"-[[2-(1-
nmet hyl et hyl ) cycl opropyl ] net hyl ] -4' - (2-oxazol yl) -
[1, 1" - bi phenyl ] -2-sul f onam de;
F. N-(3,4-Dimethyl-5-isoxazolyl)-2"'-
formyl-4*'-(2-oxazolyl)[l1l,1'~-biphenyl] -

4-sulfonamide

4- -

-
14

------------------------

To a solution of 1.68g (3.28 mmol) of
compound E in 30 mL of 95% ethanol, 30 mL of 6N
aqueous hydrochloric acid was added and refluxed
for 1 hour. The mixture was then concentrated and
diluted with 250 mL of water and extracted with 3 x
150 mL of ethyl acetate. The combined organic

N\ extracts were then washed once with water, dried
and evaporated to provide 1.46g (90%) of compound F
as a colorless gum.

G. 2'-(Aminomethyl)-N-(3,4-dimethyl-5-
isoxazolyl)-4'~(2-oxazolyl)([1,1°'-
biphenvli-2-sulfonamide -~ ~" -

To a solution of 0.28g (0.66 mmol) of
compound F in 25 mL of methanol, 5g of ammonium
acetate and 1lg of 3A molecular sieves were added
and stirred at room tempertaure for 1 hour. Sodium
triacetoxyborohydride (0.42g, 1.98 mmol) was added
and the mixture was stirred for an additional 45
minutes. The solution was filtered, concentrated
to 10 mL, diluted with 25 mL of water and extracted
with 3 x 25 mL of ethyl acetate. The combined
organic_extracts were then washed once with water,
dried and evaporated. The residue was
chromatographed on 15g of silica'gel using 5%
methanol in dichloromethane to'afford 0.1g (36%) of
compound G as a white solid.



16. N- (3, 4- Di met hyl - 5-i soxazol yl )-4'-(2- oxazolyl)[1,1 :2",1%3 MAY 1008
-terphenyl ] -2-sul fonam de; 17. N- (3, 4- Di met hyl - 5-i soxazolbyl )-3" - (- -
net hyl et hyl)-4'-(2-oxazolyl)[1,1":2",1" - _tggphenyl]-2-sul fonam-de; 18. -
N- (3, 4-Di net hyl - 5-i soxazol yl)-4""-(1-

met hyl et hyl )-4'-(2-oxazolyl)[1,1':2",1"" - terphenyl]-2-sul fonam de; 19.

N- (3, 4-Di net hyl -5-i soxazolyl)-2 -[(2-

met hyl pr opoxy) et iyl ] - 4' ﬁ2f gxaz.(ﬁﬂg{-_iwh 5bg_ggg‘@QJI;1§uI2f.0.nam de; 20.
N- (3, 4- D net hyl - 5- |soxazol

met hyl et hoxy) et hyl ] - 4' - é&afemﬂ5$ n?’ﬂﬁﬁh@ﬁ}rﬂ 202q| f onani de; and
_ nxazglzlLL1L1__hinhsnzll_z_nnlignamids

To a solution of 0.06g (0.14 mmol) of
compound G in 10 mL of dichloromethane at 0°C,
0.02g of acetic formic anhydride and 0.02 g
triethylamine were added. The mixture was slowly
warmed to room temperature and stirred for 1 hour.
The mixture was diluted with 10 mL of .
dichloromethane, washed with 20 mL of 0.1N aqueous
hydrochloric acid and then with 20 mL of water.
The organic layer was dried and evaporated. The
residue was purified by reverse phase preparative
HPLC on a 30 x 500 mm ODS S10 column using 56%
solvent B (90% methanol, 10% water, 0.1%
triflurocacetic acid) and 44% solvent A (10%
methanol, 90% water, 0.1% triflurocacetic acid).
The appropriate fractions were collected,
neutralized with aqueous sodium bicarbonate to pH 7

- and concentrated to 10 mL. The solution was then
acidified to pH 4 using dilute hydrochloric acid,
and the white solid was filtered and dried to
provide 0.013g (21%) of the title compound.

W M.p. 105-109°C.

l1eNMR (CDC13): 8 1.87 (s, 3H), 2.12 (s, 3H), 3.89
(ABq, J = 4.1, 15.8 Hz, 1H), 4.50 (aBq, J = 7.6,
15.8 Hz, 1H), 6.63 (br s, 1H), 7.03 - 7.93

(m, 10 H), 8.14 (s, 1H). «

13¢ NMrR (CDC13): & 6.83, 10.90, 39.80, 108.68,
124.26, 124.95, 127.29, 128.18, 128.79, 129.77,
130.26, 130.26, 130.52, 132.19, 133.58, 137.44,
137.61, 138.42, 138.88, 139.58, 154.37, 161.53,
162.25.



21. N—(3,4-Eﬁnethyl-5-isoxazo|y|)-2'-[2-[(1- EEEEE .
met hyl et hyl ) sul fonylJethyl]-4"'-(2-oxazolyl)[1,1'- blphenyl] 2- sulfoggm1@@ﬁ”“
The above conpounds correspond (by nunber p7to the follomnng structures

-126- [err] 2 [err] 2

%
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o i N
iy
A. N-(3,4-Dimethyl-5-isoxazolyl)-2'-

[ [ (methoxycarbonyl)aminolmethyl]-4°'-
(2-oxazolyl)[l,1'-biphenyl]-2-
n a . .

To compound G from Example 21 (75 mg, 0.18
mmol) in 3.5 mL tetrahydrofuran, triethylamine (35
mg, 0.35 mmol) was added, followed by methyl
chloroformate (17 mg, 0.18 mmol). The reaction was
stirred at room temperature for 1 hour. Additional
U . triethylamine (18 mg, 0.18 mmol) and methyl
chloroformate (17 mg, 0.18 mmol) were added and the
reaction was stirred at 40°C for another 1.5 hours.
The reaction mixture was concentrated and the
residue was purified by preparative HPLC ©on a 30 x
500 mm ODS S10 column using 42% solvent A (10%
methanol, 90% water, 0.1% trifluorocacetic acid) and
58% solvent B (90% methanol, 10% water, 0.1%
trifluorocacetic acid) to provide the title compound
(30 mg, 35%) as a white solid.
M.p. 110-120°C (amorphous).



- 127 - [err] [err] 128- [err] [err] 129 -

- 98 -

Analysis calculated for C23H22N406S - 0.41H20:
Calculated: C, 56.39; H, 4.69; N, 11.44; s, 6.54;
Found: C, 56.11; H, 4.48; N, 11.19; S, 6.49.

Example 23

N-[[2'-[F3,4- -5- -

-4-(2- = -2

0 9 O‘N
S-N
(JEH3X
CH, CHs
A. N-[[2*-[[3,4-Dimethyl~-5-isoxazolyl)

amino]lsulfonyl]-4-(2-oxazolyl){1,1'-

To compound G from Example 21 (75 mg, 0.18
mmol) in 7.1 mL tetrahydrofuran, methyl isocyanate
(71 mg, 1.24 mmol) was added. The reaction was
stirred at room temperature overnight and
concentrated. The residue was purified by
preparative HPLC on a 30 x 500 mm ODS S10 column
using 46% solvent A (10% methanol, 90% water, 0.1%
trifluorcacetic acid) and 54% solvent B (90%
methanol, 10% water, 0.1% trifluoroacetic acid) to
provide the title compound (38 mg, 45%) as a white
solid.

M.p. >150°C, dec.




[err]

[err]

130 - [err] [err] [err] 131 2 1

- 99 -

Analysis calculated for C23H23N505S - 0.45H20
0.2CH2C12:

Calculated: C,
Found: C,

55.00; H, 4.83; N, 13.82; S, 6.33;
54.57; H, 4.58; N, 13.61; S, 5.95.

Oo.

g N
s-
it ﬂ—€§JL

CHyg

A. N-(3,4-Dimethyl-5-isoxazolyl) -
2'[[(methylsulfonyl)aminolmethyl]-4"-
(2—oxazoly1)1.1'-biphenyl]-2-
gsulfopnamide

To compound G from Example 21 (75 mg, 0.18
mmol) and triethylamine (54 mg, 0.53 mmol) in 7.1
ml tetrahydrofuran, methanesulfonyl chloride (57
mg, 0.5 mmol) was added. The reaction was stirred
at 45° for 2 hours. The reaction mixture was
concentrated and the pH of the solution was
adjusted to 8 using sodium bicarbonate solution.
It was then acidified to pH 5 with glacial acetic
acid. The mixture was extracted with

dichloromethane. The organic liquid was




-132- What W Caimls: 1. A conmpound of the fornmula [err] [err] ‘or-.an:

enantiomer, diastereonmer or pharmaceutically acceptable salt there AY 996
wherein: one of X and Y is N and the other is 0; Rl, R2, R3 aQQ‘R4Qg§eMea-L ---------

directly bonded to a ring carbon and are'eéUH)rndependently

concentrated and the residue was purified by
preparative HPLC on a 30 x 500 mm ODS S10 column
using 47%.solvent A (10% methanol, 90% water, 0.1%
trifluorcacetic acid) and 53% solvent B (90%
methanol, 10% water, 0.1% trifluorocacetic acid) to
provide the title compound (27 mg, 30%) as a white
solid. _

M.p. 110-120°C (amorphous).

Analysis calculated for C22H22N406S2 - 0.i4CH3COOH:
‘Calculated: C, 52.37; H, 4.45; N, 10.96; S, 12.56;
U Found: C, 52.43; H, 4.37; N, 10.76; s, 12.11.

Example 25

N-[f2*-1[(3,4-Dimethvl-5-igsoxa-

A. N-[[2'-[[(3,4-Dimethyl-5-isoxa-
zolyl)aminojsulfonyl)-4-(2-
oxazolyl)[1l,1'-biphenyl]-~-2-
vllmethvllacetamide

To a solution of 0.075g (0.177 mmol) of
compound G from Example 21 in 10 mL of



(a) hydr ogen; (b) al kyl, al kenyl, al kynyl, al koxy, g bF IR I H
cycl oal kyl al kyl , cycl oal kenyl, cycl oal kenyl al kyl, aryl, {oxuw_%ﬁéﬂ%ﬁ _____
ar al koxy, any of which may be substituted mnth [err] andL.eEh} """ B ) P hﬁ+aﬂ
(d) hydr oxyl ; (e) cyano; (f) nitro; @é)’ -C(OH or [err] (h) [err]
or [err] (i) [err] or

dichloromethane at 0°C, 0.019g (0.19 mmol) of
acetic anhydride and 0.019g triethylamine were
added. The mixture:was then slowly warmed to room
temperature and stirred for 1 hour. The mixture
was diluted with 10 mL of dichloromethane and
washed with 20 mL of 0.1N agueous hydrochloric acid
and then with 20 mL of water. The organic layer
was dried and evaporated. The residue was purified
by reverse phase preparative HPLC on a.30_x 500 mm
ODS S10 column using 58% solvent B (90% methanol,
10% water, 0.1% trifluorocacetic acid) and 42%

D solvent A (10% methanol, 90% water, 0.1%
trifluorocacetic acid). The appropriate fractions
were collected and neutralized with aqueous sodium
bicarbonate to pH 7 and concentrated to 10 mL. The
solution was acidified to pH 4 using dilute
hydrochloric acid, and the white solid was filtered
and dried to provide 0.041lg (50%) of the title
compound.

M.p. 105-107°C.

Analysis calculated for C23H22N405S. 0.42 H20:
Calculated: C,58.27; H,4.86; N,11.82; S,6.76;
Found: ~:.C,58.38; H,4.71; N,11.71; S,6.93.



(1) [err]
.al kenyl ene,
[err]

al kenyl , al kynyl

cycloalkenylalkyl,

or (k)
ei ther of which nmay be -
conpleting a 4- to 8-nenbered saturﬂlte@j

together with the carbon atons to which t are attached;

may al so be bhkyleae ar

fmeettited gL“aEzaHmw@m

[err] and [err] together

133 -

lterelis alkylk -

cycl oal kyl, cycl oal kyl al kyl , cycloalkenyl
Example 26
==\
o
H
N
o
[::J/ %_n_*;ilt
o
CH, CHs
A. N-[[2'~-[[3,4-Dimethyl-5~-isoxazolyl)-

aminolsulfonyl]l-4-(2-oxazolyl)([(l,1'-

To compound G from Example 21 (25 mg, 0.059
mmol) in 3 mL tetrahydrofuran, phenyl isocyanate(56
mg, 0.47 mmol) was added' The reactlon ‘was stirred
at room temperature overnlght and concentrated
The residue was purified hy preparatlve HPLC on a
30 x 500 mm ODS S10 column using 33% solvent A (10%
methanol, 90% water, 0.1% trifluorocacetic acid) and
67% solvent B (90% methanol, 10% water, 0.1%
trifluorocacetic acid) to provide the title compound

(18 mg, 56%) as a white solid.

lynMR (CDC13): 8 1.82 (s, 3H), 2.16 (s, 3H), 3.99 -
4.38 (m, 2H), 6.06 (s, br, 1H), 6.91 - 8.03 (m,
15H) .

13c nMR (CDC13):
119.92, 123.29,

d 7.60, 11.81, 42.65, 109.39,
124.13, 127.10, 128.26, 129.61,



aryl or aral kyl, any of which may be substituted with [eé
are each i ndependently (a) hydr ogen; or (b)

and [err]

128!

]

1 gl

cycl oal kyl, cycl oal kyl al kyl, cycl oal kenyl apkyL, aryl or &nHNKyL;QﬁhYZOf R
whi ch may be substituted with [err] and Z3; or [err] and [érr] together may

be al kyl ene or al kenyl ene,

and [err]

unsaturated ring

either of which may be substituted wth [err]
conpleting a 3- to 8-nenbered saturated or

together with theldOt68geh3atdsn t D3RNOEN 13vy80Gy €130 1 22heXl39 F6.any two of
R8, R9 and R10 togghhgh, ajgoabky! $0§ £5, 155.63, 156.58.

==\

N\
T

Bl

o H

CH

CHs 3

A. N-[[2'-[[3,4-Dimethyl-5-isoxazolyl)~

amino] -sulfonyl]l-4-(2-oxazolyl)([(1l,1'-
- - ' -

To compound G from Example 21 (20 mg, 0.047
mmol) in 3 mL tetrahydrofuran, propyl isocyanate
(36 mg, 0.424 mmol) was added. The reaction
mixture was stirred at room temperature overnight
and concentrated. The residue was chromatographed
on silica gel using 100:4.5 dichloro-
methane/methanol to provide the title compound (16
mg, 67%) as a light yellow solid.
1y NMR (CD30D ): & 0.89 (t, J=7Hz, 3H), 1.46 (m,
2H), 1.70 (s, 3H), 2.10 (s, 3H), 3.06 (t, J=THz,
2H), 4.08 (s, 2H), 7.10-8.12 (m, 9H).
13¢ MR (CD30D ): & 6.57, 10.58, 11.62, 24.37,

42.91, 124.83, 125.06, 127.97, 129.10, 129.62,



al kenyl ene, either of which may be substituted with [err] ahdw{err}, saneet
conpleting a 3- to 8-nenbered saturated or unsaturated rlng”toget?ngﬂytgaﬁ |
the atons to which they are attached; [err]. _and [err] are éaeh~ ‘

...............................

i ndependently (a) - hydrogen; (b)  al kylT H4%enyl, al kynyl  ~atkoxy

cycl oal kyl, cycl oal kyl al kyl , cycl oal kenyl, cycl oal kenyl al kyl, aryl,
aryl oxy, aral kyl or aral koxy, any of which nay be substituted with [err]

and [err] 130.34, 131.67, 133.11, 133.74, 139.83, 140.44,
140.87, 141.24, 141.96, 160.91, 162.99, 163.42.
Example 28
N-[[2'-[[(3.,4-Dimethv]-5-igoxazolvl)aminol-
O _~-N
\— CHs >
CH,
T oy
0 _
o qh...qh
A N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl) -
aminolsulfonyl]-4-(2-oxazolyl)[1,1"'-
biphenyl}-2-yl)lmethyl] -N-methylaceta-
mide :
To a solution of 0.15 g (0.35 mmol) of
' compound F from Example 21 in 15 mL of dichloro-
N

methane, methyl amine (33% solution in absolute
ethanol, 0.13 mL, 1.06 mmol), glacial acetic acid
(0.12 g, 2 mmol) and 1 g of 3 A molecular sieves
were added. The mixture was stirred at room
temperature for 1 hour. Sodium triacetoiyboro-
hydride (0.22 g, 1.06 mmol) was added and the
mixture was stirred overnight. The solution was
then filtered, washed once with water, dried and
evaporated. The residue thus obtained was
dissolved in 10 mL of dichloromethane, and 0.072 g



het er ocycl e, substituted heterocycle or heterocyclooxy,

(d)

hydroxyl; (f)  cyano; (g) nitro; (h) -C(OQHor [errknf"hﬁa ,”f

(1) -SH, [err] [err] qr 4fp8rcl (k) [err] or:

(0.70 mmol) of acetic anhydride and 0.071 g (0.70
mmol) of triethylamine were added. The mixture was
stirred at room temperature for 16 hours and
evaporated. The residue was purified by reverse
phase preparative HPLC on a 30 x 500 mm ODS S10
column using 58% solvent B (90% methanol, 10%
water, 0.1% trifluorocacetic acid) and 42% solvent A
(10% methanol, 90% water, 0.1% trifluoroacetic
acid). The appropriate fractions were collected,
neutralized with aqueous sodium bicarbonaté to pH 7
and concentrated to 10 mL. The solution was
acidified to pH 4 using glacial acetic acid and the
white solid was filtered and dried to provide 0.069
g (41%) of the title compound as a light yvellow
solid.

M.p. 105-115°C.




(1) [err] [err] and [err] are each independently (a) -hyﬁTogen (b)_wr_r
hal o; (c) hydr oxy; (d) al kyl; (e) al kenyl ; (f) Ey~ﬂ ) pg@r%@kyl“
(h) al koxy; (i) aryl oxy; (j) araIKpﬁﬁs(jQ heterr%%ﬁlg 35 st | Qteq

het er ocycl e or heterocycl ooxy; SRR
A. N-[f{2'-[[(3,4-Dimethyl-S5-igoxa-
zolyl)aminolsulfonyl] ~-4-(2-oxazolyl) -

To compound G from Example 21 (70 mg, 0.17
mﬁol) and benzoyl chloride (23 mg, 0.17 mmol) in
3.3 mL dichloromethane, triethylamine (37 mg, 0.36
mmol) was added. The reaction was stirred at room
temperature for 1.5 hours and concentrated. The
residue was purified by preparative HPLC én a 30 x
500 mm ODS S10 column using 33% solvent A (10%

\ methanol, 90% water, 0.1% txifluorocacetic acid) and
67% solvent B (90% methanol, 10% water, 0.1%
trifluoroacetic acid) to provide the title compound
(30 mg, 34%) as a white solid.

M.p. 128-135°C (amorphous)
1H NMR (CDCl3): 81.91 (s, 3H), 2.18 (s, 3H), 4.16-

4.76 (m: ZH)I 7-13-8.13 (m, 14H).




(1)  -SH, [err] [err] or [err] (M oxo; (n) nitro; (Cijf;¢yénoi;(p)# "”
"GO or ferr] (@) ferr] or ferr] 135 (r) err] (9)  Lepid o

- 107 - i Do B T

A. N-[[2'~[[(3,4-Dimethyl-5-isoxa-
zolyl)aminolsulfonyll-4-(2-oxazolyl) -
[1,1'-biphenyl]l~2-y1l)methyl]-2,2-
dimethvlpropanamide

To compound G from Example 21 (105 mg, 0.25

mmol) and trimethylacetyl chloride (30 mg, 0.25

mmol) in 4.9 mL dichloromethane, triethylamine (55

mg, 0.54 mmol) was added. The reaction was stirred

at room temperature overnight and concentrated.

The residue was purified by preparative HPLC on a
W 30 x 500 mm ODS £10 column u§ing 33% solvent A (10%

methanol, 90% water, 0.1% trifluorcacetic acid) and

67% solvent B (90% methanol, 10% water, 0.1%

trifluoroacetic acid) to provide the title compound

(52 mg, 34%) as a white solid.

M.p. 122-128°C

iy NMR (CDCl3): 81.18 (s, 9H), 1.93 (s, 3H), 2.18

(s, 3H), 3.96-4.46 (m, 2H), 7.24-8.05 (m, 9H).




ety |

(t) [err] or (u) [err] [err] and [err] are each |ndependantly (a)
single bond; (b) [err] (c) [err] (d) [err] (e) [er}] (f) 3[MmN1E@5
(9) [err] or (h) [err] [err] is alkylgg al kyl substltuﬂed\mﬁtg'one,

or three hal ogens, alkenyl, alkynyl, cycloal kyl, cycl oal kylakkgm=mm=m
cycl oal kenyl, cycl oal kenyl al kyl,

A. 2'-[[(3,4-Dimethyl-5-isoxazolyl) -
amino]-sulfonyl}-4-(2-oxazolyl)[1l,1'~
biphenvli-2-carbhoxviic acid
To compound F from Example 21 (2.20 g, 5.20

mmol) and sulfamic acid (1.01 g, 10.39 mmol) in 52

ml. THF at 0°C, an ice cooled solution of sodium

chlorite (940 mg, 10.39 mmol) in 52 mL water was

added. The mixture was stirred at 0°C for 2

minutes and then diluted with 150 ml .

dichloromethane. The organic liquid was separated

and washed with brine, dried and concentrated. The
residue was purified by preparative HPLC on an ODS

S10 column using 43% solvent A(10% methanol, 90%

water, 0.1% trifluorocacetic acid) and 57% solvent B

(90% methanol, 10% water, 0.1% trifluoroacetic

acid) to provide compound A (503 mg, 22%) as a

white solid.

B. - - =5- -

egter

To compound A (258 mg, 0.59 mmol) in 5.9 mL
THF at 0°C, 1,1'-carbonyldiimidazole (209 mg, 1.29

\ mmol) was added. After stirring at room

temperature for 1 hour, 1 mL methanol was added and
the reaction mixture was stirred at room
temperature overnight. An additional 3 mL methanol
was added and the mixture was heated at 50°C for an
additional 1 hour. After cooling to room
temperature, 10 mL 0.5N aqueous HCl was added and
stirred for 10 minutes. 60 mL ethyl acetate was
added and the organic liquid was separated and
washed with brine, dried and concentrated. The




aryl, aryl

with trihal oal kyl,

substituted with one, two or three hal ogens, aryI sub 1tuted .
or aralkyl; [err] and [err] are each |ndepend t?%, 330

hydr ogen, al kyl,

aral kyl or

si ngl e bond,

or

[err]

cycl oal kyl , cycloalkylalkﬁl cycloalkenyI?IKM,, .aryl.or. ...
4ama~:c@wplet:ng

a 3- to 8-nenbered saturated or unsaturated ring together with the n|trogen

atomto which they are attached; [err] and [err] are each independently a

al kyl ene, alkenylene Qr

and [err] together are-alR9lzne or al keny!

a nyl ene; [err
residue was purified Lyy geparat ve &P C on’an 0ODS

§10 column using 34% solvent A (10% methanol, 90%

water, 0.1% trifluorocacetic acid) and 66% solvent B

(90% methanol, 10% water, 0.1% trifluoroacetic
acid) to provide the title compound (98 mg, 37%) as
a white solid.

M.p. 106-112°C (amorphous). Rf=0.54, silica gel,
20:1 dichloromethane/methanol.

ln MR (cDC13): 3 1.84 (s, 3H), 2.17 (s, 3H), 3.73
(s, 3H), 7.27-8.62 (m, 10H). '

0-7-0

A. N-{3,4-Dimethyl-5-isoxazolyl)-2'-(1l-
hydroxy-l1-methylethyl)-4'~(2-~0xa-

To the title compound of Example 31 (87 ng,
0.19 mmol) in 1.9 mL THF at 0°C, methylmagnesium
bromide (1.4M in toluene/THF 75:25, 0.43 mL, 0.60
mmol) was added. The reaction was stirred at 0°C
for 10 minutes and at room temperature for 3 hours.
Additional methylmagnesium bromide (1.4M in

is (a) q¥drogen

|



(b) al kyl, alkyl substituted with one, two, or three halogens; =~ """
cycl oal kyl, cycl oal kyl al kyl, cycl oal kenyl al kyl , aryl orﬁa%%ﬁky+i~m~

*36¥’qf
T 8l nbmber ed sal ur af ed_or  Unsat ur & G0 g ¢ oget hirHE LRt R oo b
which they are attached; J is 0, S, Nor [err]; Kand Lare Nor C, ’
provi ded t hat at Ieagt one

toluene/THF 75:25, 0.069 mL, 0.096 mmol) was added

and stirred for an additional 10 minutes. The

reaction was quenched with ice-water and acetic

acid (45 mg, 0.77 mmol) and stirred for 10 minutes.

The mixture was extracted with ethyl acetate and

the organic extract was washed with brine, dried

and concentrated. The residue was purified by

preparative HPLC on an ODS S10 column using 37%

solvent A (10% methanol, 90% water, 0.1%

“trifluoroacetic acid) and 63% solvent B (50%

methanol, 10% water, 0.1% trifluoroacetic acid) to

i‘/ provide the title compound (40 mg, 46%) as a white

solid.

M.p. 112-118°C (amorphous). Rf=0.27, silica gel,

20:1 dichloromethane/methanol.

lg MR (CDC1l3): & 1.46 (s, 3H), 1.76 (s, 3H), 1.91
(s' 3H)' 2.19 (s: 3H)l 7-11‘8.08 (ml IOH).



of Kor Lis C [err] is hydrogen, alkyl, hydroxyethoxy methyl or - = -
met hoxyet hoxy nethyl; each mis independently 1 or 2; eag¢h n Lig MKYl%%
i ndependently 0, 1 or 2; and p.is O or an jnteger from 1it®e@ %2 A -

conpound of Claim1, wherein [err] and Ie}if are each indéﬁéﬁﬁéﬁfhvwwww
hydr ogen, al kyl, al koxy, aryl, hydroxyal kyl, [err] or [err] 3. A conpound
of Claiml1, wherein R3 and R4 are each independently al kyl. 4. A conpound

ydroxy. amino. . HBer ooy B d i3] LTS €O RS LR e dindr Pl RIS
aminolsulfonyl)]-4-(2-oxazolyl)[1,1'-
biphenyl] ~-2-yljmethyl]-2-methyl-
propanamide
To compound G from Example 21 (70 mg, 0.17
mmol) and isobutyryl chloride (18 mg, 0.17 mmol) in
3.3 mL dichloromethane, triethylamine (37 mg, 0.36
mmol) was added. The reaction was stirred at room
temperature for 2 hours and concentrated._ The
residue was purified by preparative HPLC on a 30 x
500 mm ODS S10 column using 38% solvent A (10%

U methanol, 90% water, 0.1% trifluorocacetic acid) and
62% solvent B (90% methanol, 10% water, 0.1%
trifluorocacetic acid) to provide the title compound
(36 mg, 44%) as a white solid.

M.p. 112-120°C (amorphous). Rf=0.31, silica gel,
20:1 dichloromethane/methanol.

iy NMR (cDC1l3): & 1.13 (m, 6H)., .1.93 (s, 3H),

2.19 (s, 3H), 2.42 (m, 1H)}, 4.04-4.43 (m, 2H),
6.56-8.40 (m, 11H).



| ower al kyl. 5. A conpound of Claim1l, wherein [err] ﬁ ] !

I ndependent|y hydrogen, -al kyl, al koxy, aryl, hydroxyalkyll,{erriﬂoyﬂﬁ
and [err] are each independently al kyl; and [err]
i ndependent |y hydrogen, hydroxy, anmi no hketld2oeycl o, alkenyl carboxan1de or
substituted |l ower alkyl. 111121111 1121111 1121111121111111 137 6. A
conpound of Claim1, wherein [err] and [err] '

==\
o)
H
F\C N
o
(o]
CHs, CHs
A. N-[{2'-{[{(3,4-Dimethyl-5-isoxa=-

zolyl)aminolsulfonyl]-4~(2-oxa-
O zolyl){1,1'-biphenyl]-2-ylimethyl]-

To compound G from Example 21 (40 mg, 0.094

mmol) in 1.9 mL dichloromethane, triethylamine (19
mg, 0.1%9 mmol) was added and followed by
trifluorcacetic anhydride (20 mg, 0.094 mmol). The
reaction was stirred at room temperature for 2
hours and concentrated. The residue was purified
by preparative HPLC on a 30 x 500 mm ODS S10 column
using 37% solvent A (10% methanol, 90% water, 0.1%
trifluorcacetic acid) and 63% solvent B (90%
methanol, 10% water, 0.1% trifluorocacetic acid) to
provide the title conmpound (20 mg, 41%) as a white

o/ solid. M.p. 112-120°C (amorphous). Rf=0.31, silica
gel, 20:1 dichloromethane/methancl.

ly NMR (CDCl3) : & 1.94 (s, 3H), 2.19 (s, 3H),
4.03-4.56 (m, 2H), 7.06-8.06 (m, 10H). .



are each independently hydrogen or lower alkyl. 7. A conpoundlﬂ%-CLa;nvl~w~w =
wherein R3 and R4 are each independently alkyl of 1 to 4 ca#b@ﬁiabows Kl
A compound of Claiml1l, wherein R3 and R4 are each net hyl A €0 d of .-
Claim1, wherein [err] and [err] are eatht}hdependent!y hydt 2& Q@ @59 .....
het er ocycl o, al kenyl, carboxam de or substituted | ower alky “Iﬁ A

conpound of Claim1, wherein [err] and [err] are each independently

hydrogen or |lower alkyl; R3 and R4 are each independently alkyl of 1 to 4
carbon atons; and [err] and [err] are each

N puisstriod

A. N-(3,4-Dimethyl-5-isoxazolyl)-2'-
{ (methylamino)carbonyl]-4'-(2-
‘e -2
To compound A from Example 31 (124 mg, 0.28
mmol) in 2.8 mL THF at 0°C, 1,1'-carbonyldi-
imidazole (101 mg, 0.62 mmol) was added. After
stirring at room temperature for 2 hours, 1 mL
methylamine (40% in water) was added and the
reaction was stirred at room temperature for 3
hours. 10 mL 1N HCl was added and stirred for 3
minutes. The mixture was extracted with 50 mL
ethyl acetate and the organic extract was washed
with water and brine, dried and concentrated. The
- residue was dissolved in 3 mL saturated sodium
: bicarbonate water solution and filtered. The
filtrate was acidified to pH<5 with sodium
bisulfate, and it was then filtered to give the
title compound as a white solid (80 mg, 63%).
M.p. 122-131°C. .
Rf=0.11, silica gel, 20:1 dichloromethane/methanol.

ly NMR (CDC13): & 1.89 (s, 3H), 2.20 (s, 3H),

3.73 (s,3H), 2.76 (4, J=3.5Hz, 3H), 6.53-8.16 (m,
11H).



I ndependent |y hydrogen, hydroxy, heterocyclo, alkenyl, carboxaﬁ1de or ~r.1.f Y
substituted |l ower alkyl. 11. A conpound of Claim1, wherein err].ﬁ [err]”“'#
are each i ndependently hydrogen or Iomer_g# |; R3 and R4 are ‘Ehch. ﬂgﬁ%yh:wn

and R1 and R12 are each independently hydirogen, hydroxy, heterocycko,:: ]
al kenyl, carboxami de or substituted lower alkyl. 12. A conpound of Clalrnl“"':":J
wherein pis 0. 13. A conpound of Claim1, wherein p is 1. 14. A conpound

Ff Claim 1, wherein pis 0; Rand R2 qﬁﬁmﬁagg_Lﬂéependently hydr ogen or
ower

H
o
Co 4§
s- -SA
, o
i.\_/, » CH’

A. 2'-{[(3,4-Dimethyl-5-isoxazolyl) [(2~
methylethoxy)methyl]lamino]lsulfonyl] -4-
(2-oxazolyl)[l1l,1'-biphenyl]-2-
carboxvlic acid
To compound E from Example 21 (525 mg, 1.03

mmol) and sulfamic acid (199 mg, 2.05 mmol) in 14.7

mlL, THF at 0°C, an ice cooled solution of sodium

chlorite (186 mg, 2.05_mmoi) in 14.7 mL-water was

added. The mixture was stirred at 0°C for 2

minutes and then diluted with 100 mL

U dichloromethane. The organic liquid was separated

and washed with brine, dried and concentrated to
provide compound A as a gum, which was used without
further purification.

B. 2'-{[(3,4-Dimethyl-5-isoxazolyl) [(2-
methylethoxy)methyl)lamino]sulfonyl]-4-
_(2-oxazoly1)[1,1'-biphenyl]-z-carbonyl
chloride
To compound A and 0.026 mL DMF in

dichloromethane, oxalyl chloride (2M in




-138- alkyl; R3 and R4 are each nethyl; and [err] and [err] mreqeac“'ﬂ“':T

i ndepenent |y hydrogen, hydroxy, heterocyclo, alkenyl, carboxﬁ dé&or
substituted | ower alkyl. 15. A conpound efi1fkaim 1, wher ei n q s I 3[ﬁAY

and R2 are each independently hydrogen or |ower alkyl; R3 an

methyl; and [err] and [err] are each independently hydrogen hydroxy,
het erocycl o, al kenyl, carboxam de or substituted |lower alkyl. 16. A
conmpound of d ai m dicbébromethanem 1 h® mikoud. ¢omsok) ivas gfdded. The

-[[(3,4-Dimethyl +83L89%A205Y! 3P4 "at room temperature for 1 hour
and concentrated to give compound B.

C. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-

methylethoxy)methyl]-2',4'-bis(2-

| - -2 -

A mixture of compound B, 1lH-1,2,3-triazole
(71 mg, 1.03 mmol) and potassium carbonatq (936 mg,
6.8 mmol) in 4.1 mL sulfolane was heated at 140°C
for 3 hours. The mixture was diluted with 100 mL
ethyl acetate, washed with water and brine, dried
and concentrated. The residue was chromatographed
on silica gel using 50:70:0.1 hexane/ethyl
acetate/triethylamine to afford compound C.

D. N-(3,4-Dimethyl-5~-isoxazolyl)~-2*',4"'~
' bis(2-oxazolyl)[l,1'-biphenyl]-2-
saulfonamide

To compound C in 10 mL 95% ethanol, 10 mL 6N
HCl was added. The mixture was refluxed for 1 hour
and concentrated. The residue was neutralized to
pH~5 with sodium bicarbonate and extracted with
ethyl acetate. The organic extracts were washed
\—/ ' with brine, dried and concentrated. The residue
was purified by preparative HPLC on an ODS S10
column using 35% solvent A (10% methanol, 90%
water, 0.1% trifluorcacetic acid) and 65% solvent B
(90% methanol, 10% water, 0.1% trifluorocacetic
acid) to provide the title compound (56 mg, 12% for
four steps) as a white solid.
M.p. 108-113°C (amorphous). Rf=0.30, silica gel,
20:1 dichloromethane/methanol.



sul fonyl] -4- (2-oxazolyl) [1,1" -biphenyl] -2- carboxylic acrd=nethyl el
ester; N-(3,4-Dinethyl-5-isoxazolyl)-2 -(1- hydroxy 1- - 7d VAY K@B
nmet hyl et hyl )-4'-(2-oxazolyl)[1, 1" -bi phenyl]-2- sul fonam de; s m;: i
N[[2 -[[(83, 4-Di nethyl -5-i soxazolyl)- - 116 - T e e )
am no] sul fonyl ] -4-(2-oxazolyl)[1, 1" -bi phenyl]-

yl]methyl]-2-nethyl propananm de; N-[[2'- [(3, 4- D met hyl - 5-i1 soxazol yl ) -

am no] sul fonyl ] - 4 (2-oxazolyl) [1,1"-biphenyl]-2-

ylTmethyl]-2, 2, 2- mmm:ommg)amtﬁe 1.90 (s, 3H), 2.19 (s, 3H),

gl-m( ﬁo;lc?r gg;m qugézy{'%fl )Z'I‘[Zé)(lrret)%lhenyl ]-2- sul fonam de;

A. (Z)-N-(3,4-Dimethyl-5-isoxazolyl)-N-
[(2-methylethoxy)methyl]-4°*-(2~
oxazolyl)-2'-(2~-phenylethenyl) [1,1"'-
biphenvll-2-gsulfonamide




N- (3, 4-D et hyl -5-i soxazol yl)-2',4'-bis(2- ﬁj;wmj_@
oxazolyl)[1, 1" - bi phenyl]-2-sul fonam de; TS
(Z2)-N-(3,4-Di et hyl - 5-i soxazol yl )-4'-(2- l 23MAY 1996.

oxazol yl )-2' - (2-phenyl ethenyl )[ 1, 1' - bi plrerdd? -2- sulfonanﬂggiL_,-H__a:;:f;a

(BE)-N-(3 ,4-Di nethyl 5-isoxazolyl)-4 -(2- oxazolyl)-2 -(2-phenylethenyl)
[1,1 - blphenyl] - sul fonam de; _

4-Chloro-N-[[2"-[[ (3, 4-di met hyl -5-i soxazol yl) -

ami no] sul fonyl | - 4%rzﬁoxazo|y|) [1,1' - bi phenyl ] -

B. (E)-N-(3,4-Dimethyl~-5-isoxazolyl)-N-
[(2-methylethoxy)methyl]}~4'-(2~
oxazolyl)-2'-(2-phenylethenyl) [1,1'-
biphenyll-2-sulfonamide.
To benzyltriphenylphosphonium chloride (300

mg, 0.77 mmol) in 7.7 mL THF at -78°C, n-butyl

lithium (2M in pentane, 0.39 mL, 0.78 mmol) was

added. The cold bath was removed and the mixture

was stirred at room temperature for 45 minutes
w before cooling to -78°C again. Compound E from

Example 21 (304 mg, 0.59 mmol) was added at -78°C

and the reaction was then stirred at room

temperature for 2.5 hours. 10 mL water and 40 mL

ethyl acetate were added. The organic liquid was

separated and washed with saturated aqueous
ammonium chloride and brine, dried and
concentrated. The residue was chromatographed on
silica gel using 2:1 hexane/ethyl acetate to afford

a mixture of compounds A and B.

C. (Z)FN-(3,4-D1méthy1-54isoxazoly1)-4'f
, (2-oxazolyl)-2*'~-(2-phenylethenyl) -
A | - - - y

and

D. (B)-N-(3,4-Dimethyl-5-isoxazolyl)-4"'-

(2-oxazolyl)-2'~-(2-phenylethenyl) -
S - - -
To a sclution of compounds A and B in 6 il
of 95% ethanol, 6 mL of 6N agueous hydrochloric
acid was added and refluxed for 1 hour. The



2-yl ] met hyl ] phenyl acetam de; N-[[2'-[[(3, 4-Di net hyl -5- |soxazolyl)an1nol
sul fonyl]-4-(2-oxazolyl)[1, 1" -bi phenyl]- : o
ylJmethyl]-N, 2, 2-trinmethyl propanam de;

N-[[2' -[[(3, 4-Di net hyl - 5-i soxazol yl ) ani no] 118 - .

sul fonyl]-4-(2-oxazolyl)[1,1"-biphenyl]-2- yI]nethyI]-N—nethyIbenzan1de,

2
N- (3, 4-Di net hyl - 5-i soxazol yl )-2'-oxazol yl -
yl -4' -oxazol -2-yl-[1,1' - bi phenyl ] - 2- sulfonanlde N-[2
-[[(3, 4- Di net hyl - 5-Keastion fixture was concentrated and 80 mL ethyl

am no] sul fonyl ] - 4- (ateveaohids) b8dka.bi phenpkrbadic liquid was
e ik S i b Lo ALl sovezel 1)
: concentrated. The residue was purified by
preparative HPLC on an ODS S10 column using 22%
solvent A (10% methanol, 90% water, 0.1%
trifluoroacetic acid) and 78% solvent B (90%
methanol, 10% water, 0.1% trifluoroacetic acid) to
provide compound C, the title compound of Example
37 (73 mg, 19% for two steps) as a white solid.
. M.p. 102-109°C (amorphous), Rf=0.32(silica gel,
N 20:1 dichloromethane/methanql).
The HPLC column was eluted with the same
solvents further to provide a mixture, which was
chromatographed on silica gel using 100:2
dichloromethane/methanol to give compound D, the
title compound of Example 38 (27 mg, 7% for two
steps) as a light yellow solid.
M.p. 109-116°C (amorphous), Rf=0.32(silica gel,
20:1 dichloromethane/methanol).

ly NMR (CDC13) of the title compound of Example 37:
9 1.86 (s, 3H), 2.16(s, 3H), 6.38-6.51 (m,

J=12.3Hz, 2H), 6.60-7.98 (m, 15H).

1g MR (CDC1l3) of the title compound of Example 38:
8 1.74 (S, 3H). 2.01(5: 3H), 6.72'7.10 (m:

J=16.4H2, ZH), 7.17-7.98 (m' 15H).
Example 39
4-Chloro-N-[[2'-[[(3.,4-dimethvl-5-

-4-(2- 1yl

| - - - h mi




]

yl ] methyl ] -2, 2-di net hyl - N- (1- net hyl - et hyl ) pr opanam de;
N-Cycl opropyl -N-[[2"-[[ (3, 4-di net hyl -5- isoxazol yl)

am no] sul fonyl]-4-(2-oxazolyl)-[1,1"-

bi phenyl ]-2-yl ] et hyl ] -2, 2-di net hyl propana#il8er N-[[2'-
[[(3, 4-Di net hyl -5-i soxazol yl) -

am no] sul fonyl]-4-(2-oxazolyl)[1,1"-Dbiphenyl]-2-
ylJmethyl]-2,2-dinethyl-N-(2,2,2-trifluoro- ethyl)propanam de; N

(3, 4-D net hyl -5-i soxazolyl)-2"-[2-(1-

met hyl et hyl ) - 5- oxazol yl ] -4' - (2-oxazolyl)[1,1'- bi phenyl]-2-sul fonam de;
N- (3, 4-Di net hyl - 5-i soxazol yl)-2 - (4- =\

oxazol yl)-4'-(2-oxazolyl)[1, 1" -biphenyl]-2-

9 O3
o) > N c"l
Ou oy
A. 4-Chloro-N-[[2'-[[(3,4-dimethyl-5-

isoxagolyl)amino]sulfonyl]-4-(2-
oxazolyl)-[1.1'-b1§heny1]-2-y1]-

To a solution of 0.20 g (0.47 mmol) of
compound G from Example 21 in 15 mL of
dichloromethane, 0.082 g (0.47 mmol) of 4- _
chlorobenzoyl chloride and 0.104 g (1.03 mmol) of
triethylamine were added. The mixture was then
stirred at room temperature for 16 hours and
evaporated. The residue was purified by‘reverse
phase preparative HPLC on a 30 x 500 mm ODS S10
column using 79% solvent B (90% methanol, 10%

o ' water, 0.1% trifluorocacetic acid) and 21% solvent A
(10% methanol, 90% water, 0.1% trifluorocacetic
acid). The appropriate fractions were collected
and neutralized with agqueous sodium bicarbonate to
pH 7 and concentrated to 10 mL. The solurion was
then acidified to pH 4 using glacial acetic acid
and the white solid was filtered and dried to
provide 0.033 g (12.5%) of the title compound as a
white solid.

M.p. 130-134°C.



sul f onam de; - 140 - N (3, 4-Dinethyl-5-isoxazolyl)-2"-[2-(2- -0 .. ...
nethylethyl)-4-oxazo|y|]-4'-(2-0xazo|y|)[1 1' - biphenyl ]JQ;SUHT@ngﬂvqﬁﬂf”i

N- (3, 4- Di net hyl - 5-i soxazol yl ) -4'-(2- oxaz é ;E;fjl;jfw 965 ,
-2'-(2-oxazolylmethyl)[1,1"- blphenyl] g ¥fonan1de S

N- (3, 4- Di met hyl - 5-i soxazol yl)-4 -(2- :
oxazolyl)-2"-[[5-(1-nmet hyl et hyl)-2-oxazol yl]- methyl]

[1,1" - bi phenyl ] -2-sul fonam de; E 1 40

N-[[2'-[[(3,4- -D- -

A. N-[{[2'~-[[(3,4-Dimethyl-5~-isoxa-
zolyl)amino}l-~sulfonyl]l-4-(2-
oxazolyl)[1,1*-biphenyl]-2~-yl]-

hyl]-N,2,2~ e nam

To a solution of 0.25 g (0.59 mmol) of the
intermediate formed in the preparation of compound
A from Example 28 in 10 mL of dichloromethane,
0.078 g (0.65 mmol) of pivaloyl chloride and 0.131
g (1.30 mmol) of triethylamine were added. The

\_ - mixture was then stirred at room temperature for 16
hours and evaporated. The residue was purified by
reverse phase preparative HPLC on a 30 x 500 mm ODS
S10 column using 75% solvent B (90% methanol, 10%
water, 0.1% trifluoroacetic acid) and 25% solvent A
(10% methanol, 90% water, 0.1% trifluoroacetic
acid). The appropriate fractions were collected
and neutralized with aqueous sodium bicarbonate to
pH 7 and concentrated to 10 mL. The solution was
then acidified to pH 4 using aqueous sodium
bisulfate and the white solid was filtered and



N- (3, 4-Di net hyl - 5-i soxazol yl )-4'-(2- oxazolyl)-2'-[[4-(1- nethylethyl)
-2-oxazolyl] - nmethyl] [1,1 -bi phenyl]-2-sul fonam de; e
(E)-N-(3, 4-Di et hyl -5-i soxazolyl) -2' - (4- h |
met hyl - 2- pentenyl ) -4' - (2-oxazol yl )[1, 1' - bt ph&hyt]- 2-sulfo amgﬁkg ...........................
(Z2)-N-(3,4-D et hyl -5-i soxazolyl)-2"- (4- -
nethyl-z-pentenyl) 4' - (2- oxazolyl)[l 1' - bi phenyl ]- 2- sulfonan1de

N- (3, 4- Di net hyl - oxa oI )-2' éé met hyl pentyl ) -4' - (2-gxazolyl) [1, 1
- bi phenyl ] - 2- sulfo e et tPﬁﬂ%l (8. i GretIA%)- Rf sté;@aﬂtylle) 2' [ [ 2-
(1-rethyl et hyl) cycl cpmppyuhdngs hal dhike (Solid.

M.p. 125-130°C.

A. N-[[2'-[[(3,4-Dimethyl-5-is0O-
xazolyl)aminol-sulfonyl]l-4-(2-
oxazolyl)[1,1'-bipheny1]-2-y}]—

To a solution of 0.25 g (0.59 mmol) of the
Quj lntermedlate formed in the preparation of compound
A from Example 28 in 10 mL of dichloromethane, 0.10
g (0.71 mmol) of benzoyl chloride and 0.13 g (1.3
mmol) of triethylamine were added. The mixture was
then stirred at room temperature for 16 hours and
evaporated. The residue was purified by reverse
phase preparative HPLC on a 30 x 500 mm ODS S10
column using 68% solvent B (90% methanol, 10%
water, 0.1% trifluorcacetic acid) and 32% solvent A
(10% methanol, 90% water, 0.1% trifluoroacetic
acid). The appropriate fractions were collected



oxazolyl)[1, 1" -bi phenyl]-2-sul fonam de; Jiorel
cis-N-(3,4-D nethyl -5-isoxazolyl)-2"-[[2-(1- H
met hyl et hyl ) cycl opropyl ] net hyl]-4'-(2- oxazgylJ) - f
[1,1'-biphenyl]-2-su|fonanide; N- (3, 4- Di net hyl - 5-i soxazol yl') -4~
oxazolyl)[1,1':2", 1 -terphenyl] 2-sul fonam de; N

(3, 4-Di net hyl - 5 |soxazolyl) 3 -(1-

met hyl et hyl ) - 4' - ( 2and apesitptalized WA thl'aquecusr gbalin] bidarbohheaagsde; -

141 - N (3, 4-Di metdy |7 Sedd Qiifcint'vatdd tol10 mL. The solution was
then acidified to pH 4 using aqueous sodium
bisulfate and the white solid was filtered and
dried to provide 0.075 g (23%) of the title
compound as a white solid.

M.p. 132-140°C.

(,z
o
.‘O
xX- ' “
{9

A. N-(3,4-Dimethyl-5-isoxazolyl)-N-
[(2-methoxyethoxy)methyl]-2"'-
_ ‘oxazolyl-5-yl-4'-oxazol-32-yl-
N - -2
A solution of Compound F from Example 21
(300 mg, 0.57 mmol), tosylmethylisocyanide (112 mg,
0.57 mmol) and potassium carbonate (95 mg, 0.69
mmol) in 4 mL of methanol was refluxed for two
hours. Aafter cooling to room temperature, the
reaction mixture was preabsorbed on Celite® and the
resulting powder was loaded onto a 2.5 x 20 cm
silica gel column. Elution was with a stepwise
gradient of 200 mL of ethyl acetate:hexane, 50:50



met hyl et hyl )-4'-(2-oxazolyl)[1,1':2",1" '- terphenyl]-2- sulfonan1de
N- (3, 4-Di net hyl -5-i soxazolyl)-2 -[(2- 5 %3
met hyl propoxy) net hyl ] -4' - (2-oxazolyl )[1, L 428 phenyl ] - 2- sulldna

N- (3, 4-Di net hyl - 5-i soxazol yl)-2"-[2-(1-

met hyl et hoxy) et hyl ] -4'-(2-oxazolyl)[1, 1'-bi phenyl]- 2-sul fonam de; and

N- (3, 4-Di net hyl -5-i soxazolyl)-2'-[2-[(1-
nethylethyl)sulfcnnddeaﬂnﬁﬂ-a%eﬂa&eo&@quﬁlLh&eibalblphﬁnélbuﬁesulfonanide.
%5;45Dfﬁgfﬁyr?5?fsg§?'gﬁ§vyﬁe%&9t%%nL%%EE%EedQESUQfESPS'&é'ﬂ& Phosl*

of compound A as light yellow oil.

B. N-(3,4-Dimethyl-5-isoxazolyl)-2'-
oxazolyl-5-yl-4'-oxazol-2-yl-
‘- : -2-

A mixture of compound A (90 mg, 0.16 mmol),
6N HC1 (1.6 ml) and ethanol (1.6 mL) was refluxed
for 2.5 hours. After cooling to room temﬁerature,
the solvent was removed in vacuo and the residue
was partitioned between ethx} acetate (75 mL) and
saturated ammonium chloride solution (50 mL). The
organic layer was washed with water (50 mL) and
brine (50 mL). Drying (MgSOsz) and concentration
afforded a pink solid. Attempts to dissolve this
solid in saturated NaHCO3 solution were
unsuccessful and the resulting suspension was
filtered and washed thbroughly with water. Drying
under high vacuum afforded 30 mg (41%) of the title
compound as a light pink solid.

Mp 212-218 °C. (dec.)

lg NMR (DMSO-AS): & 1.56 (s, 3H), 2.06 (s, 3H),
U ' 5.82 (s, 1H), 7.21 (d, J= 8 Hz, 1H), 7.36 (m, 1H),

7.47 (s, 1H), 7.79 (m, 2H), 7.92 (d, J= 8 Hz, 1H),

8.13 (m, 1H), 8.32 s, 2H), 8.34 (s, 1lH).

Other compounds contemplated by the present

invention include the following compounds:

1. N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl) -

amino]lsulfonyl]-4-(2~-oxazolyl)[1l,1'-biphenyl]-2-

yvlimethyl]-N-methylcyclopropanamide;

2. N-[{[2'-[[(3,4-Dimethyl-5-isoxazolyl) -

amino]lsulfonyl]-4-(2-oxazolyl) [1,1'-biphenyl]-2-



oxazolyl)[1, 1" - bi phenyl]-2-sul fonam de;

N- (3, 4-Di net hyl -5-i soxazolyl)-4'-(2- thiazolyl) [1,1 -blphenyl]n :
- 2-sul fonam de; N-(3,4-D nethyl-5-isoxazolyl)-4"-(4,5- .,Dursg e 0@5 ....... ﬂ;
di net hyl - 2-oxazol yl )[ 1, 1' - bi phenyl ] - 2- sut fl&%am de; R =
N- (3, 4- D net hyl - 5-i soxazol yl )-4'-(5-

oxazolyl)[ 1,1 -biphenyl]-2- sulfonanide'

N- (3, 4- Di net hyl - 5 |soxazolfl) 4' -

oxazol yl)[1, 1" - bylkwd % Qﬁhyl-N-(l-methyl-

N- (3, 4- D net hyI B?ﬁ'dﬂ)&n&nxd@r met hyl - 4-
oxazolyl)[1,1- b|p nam de.;
N- (3, 4- Di et hyl - 30xazoVy ﬂ PYoRYEiNyA (- [ [(3,4-dimethyl-5-

'oxazolyl)[l,l'-b|ph@myéteEybLémxmmﬂsukfonyl] -4-(2-oxazolyl)(1,1'-

N'(3’4'EjnEthyl'5'ﬁfﬁﬁé&§iYlﬂFfﬁIﬁé%ﬂgﬁfDQ[i%aimethylpropanamide;
4. ' N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)-
amino}sulfonyl]-4-(2-oxazolyl) [1,1'-biphenyl]-2-
yllmethyl]-2,2-dimethyl-N-(2,2,2-trifluoro-

ethyl)propanamide; .

5. N-(3,4-Dimethyl-5-isoxazolyl)-2'-{2-(1~-

methylethyl)-5-oxazolyl]l-4'-(2-oxazolyl)[1,1'-
o ' biphenyl] -2-sulfonamide; .

6. N-(3,4-Dimethyl-5-isoxazolyl)-2'-(4-

oxazolyl)-4'-(2-oxazolyl) [1,1'~-biphenyl]-2-

sulfonamide; g

7. N-(3.4-Dimethyl-5-isokazolyl)-2i-[2-(1-

methylethyl)—4-oxazolyl]44'-(2-oxazolyl)[1,1'—
biphenyl] -2-sulfonamide;

8. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl)-2'-(2-oxazolylmethyl) [1,1'-biphenyl]-2-
sulfonamide; _

9. N- (3, 4-Dimethyl-5-isoxazolyl)-4'-(2-

oxazolyl)-2'~[[S-(l-methylethyl)-2-oxazolyl]-

_ methyl] [1,1'-biphenyl]-2-sulfonamide;

~ 10. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl)-2'-[[4-(1l-methylethyl)-2-0oxazolyl]-
methyl][1,1'-biphenyl]-2-sulfonamide;
11. (E)-N-(3,4-Dimethyl-5-isoxazolyl)-2'-(4-
methyl-2-pentenyl)-4'-(2-oxazolyl)[1l,1'-bBiphenyl]-
2-sulfonamide;
12. (Z)-N-(3,4-Dimethyl-5-isoxazolyl)-2'-(4-
methyl-2-pentenyl)-4'-(2-oxazolyl)([1,1'-biphenyl]-
2-sulfonamide;



oxazolyl)[1, 1" -bi phenyl]-2-sul fonam de; -
N- (3, 4-Di net hyl - 5-i soxazol yl)-4"- (Il H pyrazol -
1-yl)[1, 1' - bi phenyl ] - 2- sul f onam de; -_1fgs-_ =
N- (3, 4-Di net hyl -5-i soxazol yl)-4"-[1-[(2- _ _
met hoxyet hoxy) net hyl ] -1 H i m dazol -2-yl ][ 1,1 - biphenyl] -2-sulfonam de;
N- (3, 4- Di et hyl - 5-i soxazol yl )-4'-[1-[(2- . .
nydr oxyet hoxy) et iy || H i dagobgevhl f 1s 1 ok PORPY] 12 7 gyl fonam de: N
(3. 4-Drmet hyl - 5- Sﬁé‘?ﬁ}?lzegléyl)- & - (2-0xazolyl) [1,1'~biphenyl]-2-
sulfonamide;
14. trans-N-(3,4-Dimethyl-5-isoxazolyl)-2'-[[2—
(1-methylethyl)cyclopropyllmethyl]-4'-(2-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;
15. cis-N-(3,4-Dimethyl-5-isoxazolyl)~-2'-[[2-(1-
methylethyl)cyclopropyllmethyl] -4'-(2-oxazolyl) -
[1,1'-biphenyl]-2-sulfonamide; .
1s. N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl)[1l,1':2',1''-terphenyl]-2-sulfonamide;
o 17. N-(3,4-Dimethyl-5-isoxazolyl)-3''-(1-
methylethyl)-4'-(2-oxazolyl)([1,1':2',1''-
terphenyl] -2-sulfonamide;
18. N-(3,4-Dimethyl-5-isoxazolyl)-4''-(1-
methylethyl)-4'-(2-oxazolyl)[1,1':2',1''-
terphenyl)] -2-sulfonamide;
19. N-(3,4-Dimethyl-5-isoxazolyl)-2'-[(2-
methylpropoxy)methyl]-4'-(2-oxazolyl)[1l,1'-
biphenyl] -2-sulfonamide;
20. N-(3,4-Dimethyl-5-isoxazolyl)-2'=[2-(1-
methylethoxy)ethyl]-4'~(2-oxazolyl) [1,1'-biphenyl]-
2-sulfonamide; and
21. N-(3,4-Dimethyl-5-isoxazolyl)-2'~-[2-[(1-
— | methylethyl)sulfonyl]ethyl]-4'-(2-oxazolyl) [1,1'-
| biphenyl]-z-sulfénamide.

The above compounds correspond (by number)
to the following structures:



i mdazol -2-yl)[1, 1" -bi phenyl ]-2-sul fonam de; N
(3, 4-Di net hyl -5-i soxazolyl)-4"-(1H i m dazol -
2-yl)[1,1" - bi phenyl]-2-sul fonam de; N
(3, 4-Di et hyl - 5-i soxazol yl ) -4' - (5- met hyl~ 4=26oxazol yl ) _
[,1,1" -biphenyl]-2-sul fonam de; Vs 0 T
N-(3 4- Di met hyl - 5-i soxazol yl')-4'- (I Himdazol- 1-ylnmethyl) [1,1" -biphenyl]

2-sul fonam de; N- (3, 4-D nethyl-5-isoxazolyl)-4"-(3-

soxazol yl )[ 1, 1' - bi phenyl ] - ZSul f onani de;
N-(3, 4- Di met hyI -5-1soxazoly -(2-oxazolyl- methyl)[1,1

- bi phenyl ] - 2-sul f onam de; NJ(3, 4- Di net hyl - 5-i soxazol yl )-4"'-(5-
i soxazolyl)[1, 1 b hene] - Z-yI f onami de;
0|

N- 34D|rrethl '-hydr oxy-4'-
( y c,”(,yc,_,fy
o ‘SZN\ Me
H  me
1
=\
SO
o >|ﬁrY ®
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o L ) e
J ¥ L.
2
=\
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0 .
>lﬁ( o.,0 %
o ‘{NJ\}-&
J ¥ L
o 3
=\
SO
CC
*( o.,od"{
o ‘SZNN‘”'
J VL



(2-oxazolyl)[1,1"-bi phenyl]-2-sul fonam de; 2-[2 -
[[(3, 4-Di net hyl -5-i soxazol y)am no] - sul fonyl]
[ 1, 1- bi phenyl ]-4-yl]-4-oxazol e- carboxam de
N- (3, 4- Di net hyl - 5-i soxazol yl')-2" - 127 -
[ (fornyl am no) net hyl ]-4'-(2-oxazolyl)[1,1" - bi phenyl]-2-su|ronam de;
N- (3, 4-Di net hyl -5-i soxazol yl )-2'- [[(nmethoxycarbonyl)am no] net hyl]-4"-(2-
oxazolyl)[1,1"-bhi phenyl] 2-sul f onami de;
N-[(2' -[[3, 4- Di met hyl - i{(;?%olyl)am'no]-
sul fonyl ] - 4- (2- oxazol yI)[ X -Dbiphenyl]-2-yl]- nmethyl] N -nethyl urea,;
5
M\
L0
S C
o o .0 o\
\=N S.'“ x/ Me
(J .
6
™\
a0
o] o, .0
=N & )
(J .
‘\./ 7
=\
a0
(/~o O
" o,_o &\



143- N-(3, 4-Di met hyl - 5-i soxazol yl ) - 2' [[ (met hyl - sul f onyl) arﬁtﬁa] methyl]
-4'- (2-oxazolyl) - 1,1 -biphenyl] -2-sul fonam de; N Q 7 ,,,*, IdvD

[[2'-[[(3, 4-Di et hyl - 5-i soxa- zonI)am no] Lﬁlfonyl] 4-(2-0 aza‘)iyl)[

bi phenyl ] - 2- yI]rrethyI]acetam de; N i[

[ 3, 4- D net hyl - 5-i soxazol yl ) am no] -

sul fonyl]-4-(2- oxazol yl)[1,1'-biphenyl]-2-yl]- methyl]N -phenylurea; N
([2" - [[ 3,4-Dinethyl-5-isoxa onI)

am no] - sul fonyl ] - 4- (2- oxazoly

/0
W .0 N
‘S.'N\ Me
H M
9
=\
<O



yl ] met hy -propylurea; N[[2'-[[(3,4-D nethyl-5-isoxazol yl)am no] -

I'TN
sul fonyl]-4- (2-oxazolyl) [1,1"-biphenyl]-2-yl]- methyl]-N rret hyl acet am de
N[[2 -[[(3,4-Di net hyl -5-isoxazol yl )am no] - e
sul fonyl ]-4-(2-oxazolyl)[1, 1" -bi phenyl]-2=y43% met hyl ] benza’ de; Zéhdmw- ngga
[2. -[[(34Dn‘ethy| 5|SOX8_ZO|y|)amnO] ................................ ‘
sul fonyl]-4-(2-oxazolyl)[1,1"-biphenyl]-2-yl]-
met hyl ] - 2, 2-di et hyl propanam de. 18. A corrpound of Claiml, selected from
the group consisting of: N (F2\Dinethyl-5-isoxazolyl)-4'-(2-
oxazolyl)[ (1, 1" - bi phenyl ] -2-SyFonam de;




N- (3, 4- D net hyl - 5-i soxazol yl )-4"-(2-
thiazolyl)[1, 1 -bi phenyl]-2-sul fonam de;
N- (3, 4- Di net hyl - 5-i soxazol yl ) -4'-(5-

oxazolyl)[1,1"-bi phenyl ] - 2- sul fonam de; 'N-J(%o4 Di net hyl - 5L| s@xaza)lly/i\é -1986 i

-(4- oxazol yI )[ 1, 1' - bi phenyl ] -2-sul fonam de;

N- (3, 4- Di net hyl - 5 |soxazol yl)-4'-(1H pyrazol -
1-yl)[ 1,1 -biphenyl]-2-s onani de; 144-

N- (3, 4-Di net hyl - 5-i soxa )-4'-(1l-nmethyl-I H
i ni dazol - 2-yl Y[ 1, 1- bi phenyl ] - 2- sul f onani de;

....................




N- (3, 4-Di net hyl - 5-i soxazol yl )-2' - hydr oxy-4' - . e
(2-oxazolyl)[1, 1" -bi phenyl ] -2-sul f onani de; F" f
2-[2"-[[(3, 4-Di et hyl - 5-i soxazol y)am no]- sulfonyl][1,1 e, 23 MAY 1996, ... 4§
-bi phenyl ] - 4-yl ] - 4- oxazol e- car boxani de;~ N313 74- Di net hyl - 5+|50xazolyl)—-wﬁ:w:
[ (fornyl am no) net hyl ] -4'-(2-oxazolyl)[1, 1 - biphenyl]-2-sul fonam de;

N- (3, 4-Di net hyl -5-i soxazol yl )-2'- [[(nmethoxycarbonyl)am no] net hyl]-4"-(2-
oxazol yl)[ 1, 1- bi phenyl ] - 2-sul_f onam de;

N[[2-[[3,4-Di nmethyl-5-iso
sul fonyl ] -4-(2-oxazolyl)[1,

az-lyl)anlno]
o|phenyl] 2-yl]- methyl]N -nmethyl urea;




N- (3, 4-Di net hyl - 5-i soxazol yl)-2'[[ (net hyl - sulfonyl)anino]i
(2-oxazolyl) - 1,1 ' -biphenyl] -2-sulfonamde; N[[2 |
-[[(3, 4-Di net hyl -5-i soxazol yl ) - | Dee . SRR
aninoIsuIfonyl]-4-(2-oxazo|y|)[1,1'-bipﬁéﬂ?@]TZ- yl ] net hyl Facetamde;”~
N—[[2'-[[[3,4-E1nethyl-5-isoxazo|y|)anino]- sul fonyl] -4- (2-oxazolyl) [1,1

' -bi phenyl] -2-yll- nethyI]N'-phenyIurea; N-[[2

-[[3,4-Di methyl -5 h 4 .
am no] - sul fonyl ] - 1,1 - bi phenyl]-2- yl]nethyl]N -propyl urea;
N[[2' -[[(83, 4-Di net hyl - 51sox2aza:mgpc)mdmt]tlmjlfbm'ngaﬂ.]a -4- (2-oxazolyl)
[1,1 -Dbiphenyl] -2-yl] -

~ or an enantiomer, diastereoﬁér or pharmaceutically
acceptable salt thereof,
wherein:
one of X and Y is N and the other is 0O;
Rl, R2, R3 and R? are each directly bonded
to a ring carbon and are each independently

(a) hydrogen;

{b) alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cygloalkenylalkyl, aryl,
aryloxy, aralkyl or aralkoxy, any of
‘which may be substituted with zl, 22

\’j and z3:

{c) halo;

(d) hydroxyl;

(e) cyano;

(£) nitro;

(g) -C(O)H or -C(O)R5;

(h)  -CO2H or -CO2R3;

(i)  -z4-NROR7; or

(3)  -24-N(R10)-25-NR8RY; or

(k) R3 and R4 together may also be alkylene
or alkenylene, either of which may be

| O A



met hyl ] - N-nmet hyl acetam de; N-[[2'-[[(3, 4-D net hyl - 5- |soxazolyl)an1no]

sul fonyl] -4- (2-oxazolyl) [1,1" -biphenyl] -2-yl] - nethyl]bénzan1de and -
N-[ [2-[[(3,4-Dinethyl-5-isoxazolyl)anm ng] | - 23 MAY 1995 :
sul fonyl |- 4- ( 2- oxazol yl1 ) [ 1,1’ - bi phenyl | - 2- $P3- - e :
met hyl ] - 2, 2-di net hyl propanam de. 19. A conpound of Claim1l, selected from™

the group consisting of: 2'-[[(3,4-D nethyl-5-isoxazol yl)am no] - sulfonyl]

_4_(2_Oxa20|y|)[1’1l_biphenyl]é&ﬁstituted with 21, 22 and z3,

completing a 4~ to 8-membered
saturated, unsaturated or aromatic ring
together with the carbon atoms to which
they are attached;

RS is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,
aryl or aralkyl, any of which may be substituted
with z1, 22 and 23; | _

R6, R7, R8, RY and R10 are each independently

(a) hydrogen; or '

L (b) alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, aryl or aralkyl, any
of which may be substituted with 21, z2
and 23; or

Ré and R7 together may be alkylene or
alkenylene, either of which may be substituted with
zl, 22 and 23, completing a 3- to 8-membered
saturated or unsaturated ring together with the
nitrogen atom to which they are attached; or any
two of R8, RY and R10 together are alkylene or
alkenylene, either of which may be substituted with
zl, 22 and. z3, completing a 3- to 8-membered

. saturated or unsaturated ring together with the

N~ atoms to which they are attached;

R11l, rR12, R13 and R4 are each independently

(a) hydrogen;

(b) alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl, *
cycloalkenyl, cycloalkenylalkyl, aryl,
aryloxy, aralkyl or aralkoxy, any of
which may be substituted with zl, z2
and z3, |

HII\II\ \\\ll\ |||\\ ] l\ \Il\



carboxylic acid methyl ester; N—(3,4-E1nethyl-5-isoxazolylxﬁvﬁ>-“'”i”
(1-hydroxy-1- nethylethyl)-4"-(2-oxazolyl)[1,1"-biphenyl]-2-
N-[[2'-[[(3, 4-Di net hyl -5-i soxazol yl ) - i

ami no] sul f onyl ] - 4- (2-oxazol yl )[ 1, 1' - bi ptredyd] —2- e
yl]met hyl ] - 2-met hyl propanam de; N-[[2'-[[(3, 4-D methyl -5-i soxazol yl)-
ar}Rglﬁu:Iogy;]é4£(2%anzolyI)[lzé'-biphenyl]-2-
-2,2,2-trifluproacetapm de; .
%—(3,4-%&nethyl-5-isoxag%Ayl)Bﬁgéf?ﬁ%?%§i-subStltuted heterocycle or
am no) car bonyl ] -4' - (2- oxazol yheférdcyblobenyl ] - 2- sul f onam de;
N-(3,4-EXnethyl-5-isoxa68}yl)hgiog'-bis(2-

(e) hydroxyl;
(£) cyano;
(g) nitro;

(h) -C(O)H or -C(0O)RS;
(iY  -CO2H or -CO2R%;
(3) -SH, -S{0)pR5, -S(0)m-OH, -S(0)m-OR3,

-0-S(0)m~OR3, -0-S(0)mOK or
' -0-S(0)m-OR3;
o (k) -24-NR6R7; or .
(1)  -z4-N(R10)-25-NR8RI;
zl, 22 and 23 are each independently
(a) hydrogen;

(b) halo;
(e) hydroxy :
(d) alkyl;
(e) alkenyl;
(£) aryl;

{g) aralkyl:
(h) alkoxy:

(i)  aryloxy;
(3) aralkoxy:

e (k) heterocycle, substituted heterocycle or

heterocyclooxy:

(1) -SH, -S(0)n26, -S(0)m-OH, -S(0)m-0Z5,
-0-5(0)m-26, -0-S(0)mOH or
-0-5(0) m-025;

(m) OXO;

(n) nitro:

(o) cyano;

(p) -C(O)H or -C(0)26;

(@)  -CO2H or -C0226;

—— ———

W



oxazolyl) [1,1 -biphenyl]-2-sul fonam de; (2) -N W gD '
(3, 4-Di net hyl -5-i soxazolyl) -4" -(2- oxazolyl) -2'- (2<pheny h@ﬂ&ﬂﬁﬁ:L
1' -bi phenyl]-2- sulfonande; (E) -N (3.4¢4% net hyl - 5- |sgm@z§1y (2-
oxazol yl)-2'-(2-phenyl ethenyl)[ 1,1 -bi phenyT]-2- sul fonanaide;
4-Chloro-N-[[2"-[[ (3, 4-di met hyl - 5-i soxazolyl)a

m no] sul fonyl ] -4-(2-oxazolyl)-[1, 1 -bi phenyl]- 2-yl]nethyl]phenyl acetam de;
Thi s Sheet Has Been Repkgged —z4_Nz2728;

(s)  -24-N(z1l)-25-H;
(t) -24-N(211)-25-26; or
(u) -7z4-N(z211l)-25-N2728;

z4 and 23 are each independently
(a) a single bond;
(b) -29-5(0)pn-210-;

(c) -z9-c(0)-210-;
(@)  -z9-c(s)-210-;
(e)  -29-0-210-;
()  -28-s-z10-;
o (g)  -29-0-c(0)-210-; or
(h)  -29-c(0)-0-210-;

26 is alkyl, alkyl substituted with one, two
or three halogens, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,
aryl, aryl substituted with one, two or three
halogens, aryl substituted with trihaloalkyl, or
aralkyl;

z7 and zZ8 are each independently hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, aryl or aralkyl or 27 and z8
together are alkylene or alkenylene, completing a
3- to 8-membered saturated or unsaturated ring

~—f ' together with the nitrogen atom to which they are
| attached;

z9 and 210 are each independently a single
bond, alkylene, alkenylene or alkynylene;

zll jg

(a) hydrogen; or

(b) alkyl, alkyl substituted with one, two,

or three halogens, cycloalkyl,
cycloalkylalkyl, cycloalkenylalkyl,
aryl or aralkyl;

* [ L L] H] *



N[[2-[[(3, 4-D net hyl - 5-i soxazol yl )am no] - sul fonyl] -4- (zﬂoxazokyl)
[1,1' -biphenyl] -2- yl]nmethyl]-N, 2, 2-trinethyl propanani dej, 2 3 WMAY 1996
N-[[2' -[[(3,4-Dinethyl-5-isoxazol yl)amnino]-_sul fonyl]-4-(2:oxazolylt) 7" ..
[ 1, 1- bi phenyl ]-2- yl]nethyl]- N nethyl benza&e; and

N- (3, 4-Di net hyl - 5-i soxazol yl )-2 -oxazol yl - 5-
yl -4' -oxazol -2-yl -[1,1" - bi phenyl ] -2-sul fonam de. 20. A nethod of treating

Shi a5 an of PECERYencRE LT 1 1P ainid &l itogarhen mes PHiVASDent of
conmpound of O ai mdr 2ikedyI@hdOG-Gipldtditig 20 I RY lgemzm®eredhi ch
saturated or unsaturated ring together with the
atoms to whiéh they are attached;
J is 0, S, N or Nr1S5; |
K and L are N or C, provided that at least one
of Kor L is C; ‘
R15 is hydrogen, alkyl, hydroxyethoxy methyl
or methoxyethoxy methyl;
each m is independently 1 or 2;
each n is independently 0, 1 or 2; and
Wi p is 0 or an integer fxom 1 to 2.

2. A compound of Claim 1, wherein Rl and R2
are each independently hydrogen, alkyl, alkoxy,
aryl, hydroxyalkyl, -CO2R5 or -z4-NRO6R7.

3. A compound of Claim 1, wherein R3 and R4
are each independently alkyl.

4. A compound of Claim 1, wherein-R11l and r12
are each independently hydrogen, hydroxy., amino,
heterocycla, alkenyl, carboxamide or substituted
lower alkyl.

5. A compound of Claim 1, wherein Rl and R2
are each independently hydrogen, alkyl, alkoxy,
aryl, hydroxyalkyl, -CO2R5 or -z4-NR6R7; R3 and R4
are each independently alkyl; and R1l and R12 are
each independently hydrogen, hydroxy, amino
heterocyclo, alkenyl, carboxamide or substituted
lower alkyl.

* ¢ L M S *



conprises adm ni stering an effective hypertension treating anount of a.

conpound of Claim 1. 22. A nethod of treating pul nonary hyperten iiQOxﬂﬁgEh X
conprises admnistering an effective pul noy x.hypertension:ﬁg@_mjmg1u"_ t

of a conpound of daiml. 23. A nethod of"treating renal, :glonerular or, .
mesangi al cell disorders, which conprises adm nistering an effective renal,

gl onerul ar or nesangial cell disorder treating anount of a conpound of

Aaiml. 24. A nmethod of trgaf] o) n.a, which conprhses. o
adm ni stering an effectlgVe gn%%@#aéfﬁﬁﬁ%&'a 4 E;‘a éﬂﬂpﬁund of

daim 1. are each independently hydrogen or lower alkyl.

7. A compound of Claim 1, wherein R3 and R4
are each independently alkyl of 1 to 4 carbon
atoms.

8. - A compound of Claim 1, wherein R3 and R4
" are each methyl.

9. A compound of Claim 1, wherein R11 and r12
are each independently hydrogen, hydroxy,
heterocyclo, alkenyl, carboxamide or substituted
lower alkyl.

10. A compound of Claim 1, wherein Rl and R2
are each independently hydrogen or lower alkyl; R3
and R4 are each independently ‘alkyl of 1 to 4
carbon atoms; and R1l and R12 are each
independently hydrogen, hydroxy, heterocyclo,
alkenyl, carboxamide or substituted lower alkyl.

11. A compound of Claim 1, wherein Rl and Rr2
are each independently hydrogen or lower alkyl: R3
\_/ and R4 are each methyl; and R1! and R12 are each
independently hydrogen, hydroxy, heterocyclo,
alkenyl, carboxamide or substituted lower alkyl.

12. A compound of Claim 1, wherein p is 0.
13. A compound of Claim 1, wherein p is 1.

14. A compound of Claim 1, wherein p is 0; R-
and R2 are each independently hydrogen or lower

| RRE



Thi s Sheet Has Been Replaced . 147 - 25. A nethod ofxtreatln% |schen1a |
whi ch conprises adm nistering an effective ischem a treating, an®un

conpound of Claim1l. 26. A nethod of inhihiting cell gromth Swhi.ch .

conprises adm nistering an effective cell

compound of Claim1l. 27. A nethod of treating atherosclerosis, which
conpri ses adm ni stering an effective atherosclerosis treating anount of a

- conmpound of

alkyl; R3 and R4 are each methyl; and R11l and R12
are each indepenently hydrogen, hydroxy,
heterocyclo, alkenyl, carboxamide or substituted
lower alkyl.

15. A compound of Claim 1, wherein p is 1; rl
and R2 are each independently hydrogen or lower

alkyl; R3 and R4 are each methyl; and R11l and RrR12

are each independently hydrogen, hydroxy,
heterocyclo, alkenyl, carboxamide or substituted
lower alkyl.
16. A compound of Claim 1, selected from the
group consisting of:
2'-[[(3,4-Dimethyl-5-isoxazolyl)amino]-
sulfonyl] -4-(2-oxazolyl) [1,1'-biphenyl] -2-
carboxylic acid methyl ester;
N-(3,4-Dimethyl-5-isoxazolyl)-2'-(l-hydroxy-1-
methylethyl)-4'-(2-oxazolyl) {1,1'-biphenyl]-2-
sulfonamide; |
N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)-
amino]lsulfonyl]-4-(2-oxazolyl)(1,1'-biphenyl]-2-
yl]methyl]—2-methylpropanamide:
N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl) -
aminolsulfonyl]-4-(2-oxazolyl)[1l,1'-biphenyl]-2-
yllmethyl]-2,2,2-trifluorcacetamide;
N-(3,4-Dimethyl-5-isoxazolyl)-2'-[ (methyl-
amino) carbonyl]-4'-(2-oxazolyl) [1,1"'-biphenyl]-2-
sulfonamide; ‘
N-(3,4-Dimethyl-5-isoxazolyl)-2',4'-bis(2-
oxazolyl)[1l,1'-biphenyl]-2-sulfonamide;
(Z)-N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl)-2'-(2-phenylethenyl) [1,1'-biphenyl] -2~
sul fonamide;

* [+ L ] S *
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Gaiml. 28. A nethod of treating restenosis, which conprises.adninistering
an effective restenosis treating amount of a conpound of ¢ aim '32ﬁAYAw B ¥
met hod of treating subarachnoid henorrhage, _which conprisés;ﬁdni.Lsuer{“gﬁ;;ﬁ
an effective subarachnoi d henorrhage treatitdd amount of a conpownd-of “Gaim .
1. 30. A nethod of treating benign prostatic hypertrophy, which conprises

adm ni stering a begign prostatic hypertrophy treating anmount of a conpound

oL G S5, Ao RS YSghA T LAVl @ ol
oxazolyl)-2'-(2-phenylethenyl) [1,1'-biphenyl]-2-
sulfonamide;
4-Chloro-N-[[2'-[[(3,4-dimethyl-5-isoxazolyl)-
amino]lsulfonyl] -4-(2-oxazolyl)-([1,1'-biphenyl]-
2-yllmethyl]phenylacetamide;
N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)amino]}-
sulfony1]44-(2-oxazolyl)[1.1'-biphenyl]-2-
yllmethyl] -N, 2, 2-trimethylpropanamide;
N-[[2'-[[(3.4-Dimethyl-5-isoxazolyl)émino]-
sulfonyl]-4-(2-oxazolyl) [1,1'-biphenyl] -2~
ylimethyl] -N-methylbenzamide;
N-(3,4-Dimethyl-5-isoxazolyl)-2'-oxazolyl-5-
yl-4'-oxazol-2-yl-[1,1'~-biphenyl]-2-sulfonamide;
N-[[2'~[[(3,4-Dimethyl-5-isoxazolyl)-
amino}sulfonyl]-4-(2-oxazolyl)[1l,1'-biphenyl]-2-
vllmethyl] -N-methylcyclopropanamide;
N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl) -
amino]sulfonyl] -4-(2-oxazolyl)[1l,1'-biphenyl]-2-
yllmethyl]-2,2-dimethyl-N-(l-methyl-
ethyl)propanamide; _ .
N-Cyclopropyl-N-[[Z‘-[[(3,4-dimethyl-5-
isoxazolyl)amino]lsulfonyl]-4-(2-oxazolyl){1l,1'-
biphenyl]-2-yllmethyl]-2,2-dimethylpropanamide;
o/ N-[{[2'-([(3,4-Dimethyl-5-isoxazolyl) -
amino]sulfonyl]-4-(2-oxazoly1)[1,1'-bipheny1]-2-
yllmethyl] -2,2-dimethyl-N-(2,2,2-triflucro-
ethyl)propanamide;
N-(3,4-Dimethyl-5-isoxazolyl)-2'-{2-(1-
methylethyl) -5-oxazolyl]-4'-(2-oxazolyl) [1,1'-
biphenyll-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-2'-(4-
oxazolyl)-4'-(2-oxazolyl) [1,1'-biphenyl]-2-
sulfonamide;

[N



to said mammal an effective congestive heart failure treattﬂg~annunt of a e
conpound of Caim1. 32. A conpound of the formula 1481[err1 ‘DF-Ean- |
enantioner, diastereoner or pharmaceuticajy acceptable sélt theﬁp ny Q
wherein: one of x and Y is Nand the other is 0; Rl, R2, R3camd- R4 are ggch_p
directly bonded to a ring carbon and are each |ndependentlw::>«~*«~ e

N-(3,4-Dimethyl-5-isoxazolyl)-2'-[2-(1-
methylethyl)-4-oxazolyl]l-4'-(2-oxazolyl) (1,1'-
biphenyl] -2-sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl)-2'-(2-oxazolylmethyl) [1,1'-biphenyl]-2-
sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-4'~(2-
oxazolyl)-2'-[[5-(l-methylethyl)-2-oxazolyl]-
methyl] {1,1'-biphenyl]-2~-sulfonamide; .

N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl)-2'-[(4~-(1l-methylethyl)-2-oxazolyl]-
methyl] {1,1'~-biphenyl]-2-sulfonamide;

(B)-N-(3,4-Dimethyl-5-isoxazolyl)-2'- (4~
methyl-2-pentenyl)-4'-(2-oxazolyl) [1,1"'-biphenyl] -
2-sulfonamide;

(Z)-N-(3,4-Dimethyl-5-isoxazolyl)-2'-(4-
methyl-2-pentenyl)-4'-(2-oxazolyl) 1,1’ -blphenyl]-
2-sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-2'-(4-
methylpentyl)-4'-(2-oxazolyl) [1,1'-biphenyl] -2~
sul fonamide;

trans-N-(3,4-Dimethyl-5- 1soxazolyl) =2*-112-
(l-methylethyl)cyclopropyllmethyl]-4'-(2-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;

‘\_/- ' cis-N-(3,4-Dimethyl-5-isoxazolyl)-2'-[[2-(1-
| methylethyl)cyclopropylimethyl]-4'-(2-oxazolyl) -
[1,1'-biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl)[1,1':2*,1''~terphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-S-isoxazolyl)-3''~(1-
methylethyl)-4'-(2-oxazolyl){1,1*:2',1' '~
terphenyl]-2-sulfonamide;
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(a) hydr ogen; (b) al kyl, al kenyl, al kynyl, al koxy, cycloal kyl,

cycl oal kyl al kyl, cycl oal kenyl, cycl oal kenyl al kyl, aryl, arykoxy, ?TMW*MQWPr
ar al koxy, any of which nay be substituted with [err] and [terrd=s %.

(d) hydroxyl; (e) cyano; (f) nitro~ gL - -C(OH or [err] (h) [erﬂ
or [err] (i) [err] or

N-(3,4-Dimethyl-5-isoxazolyl)-4''-(1-
methylethyl)-4'-(2-oxazolyl)[1.1':2',1"-
terphenyl] -2-sulfonamide;

N-(3,4-Dimethyl-S-isoxazolyl)-2'-[(2-
methylpropoxy)methyl] -4'-(2-oxazolyl) [1,1'-
biphenyl]-2-sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-2'-[2-(1-
methylethoxy)ethyl]l-4"*-(2-oxazolyl) [1,1'~biphenyl]-
2-sulfonamide; and )

N-(3,4-Dimethyl-5-isoxazolyl)-2'-[2-[(1-
methylethyl)sulfonyllethyl}-4'-(2-oxazolyl)({1,1'~
W, biphenyl] -2-sulfonamide. .

17. A compound of Claim 1, selected from the
group coﬁsisting of:
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;
N-(3,4-Pimethyl-5-isoxazolyl)-4'-(2-
thiazolyl)[1l,1'-biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(4,5-
dimethyl-2-oxazolyl) [1,1'-biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-~5-isoxazolyl)-4'-(5-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(4-
() oxazolyl) [1,1'-biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-methyl-4-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'-~(4-methyl-2-
oxazolyl) [1,1'~-biphenyl]-2-sulfonamide; °
N4(3,4-Dimethyl-5-isoxazolyl)-4'-(S-methyl-z-
oxazolyl) [1,1'-biphenyl] -2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(1lH-pyrazol-
1-y1)[1,1'-biphenyl] -2-sulfonamide;
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(1) [err] or (k) [err] and [err] together may al so be-al kyl ene or.

al kenyl ene, either of which may be substituted with [err] and [err] ;", o
conpleting a 4- to 8-nenbered saturatedhmﬂggagurated or arbnaticzaiﬁgx @Sﬁ_ ;
149 - together with the carbon atons to Wirch they are attached; [err] is

al kyl, al kenyl, al kynyl, cycloal kyl, cycloal kyl al kyl, cycl oalkenyl,
cycl oal kenyl al kyl ,

N-(3,4-Dimethyl-5-isoxazolyl)-4'-[1-[(2-
methoxyethoxy)methyl] -1H-imidazol-2-y1l][1,1'-
biphenyl] -2-sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-4'-[1-[(2-
hydroxyethoxy)methyl] -1H-imidazol-2-y1]}[1,1'-
biphenyl] -2-sulfonamide;

N-(3,4-Dimethyl~-5-isoxazolyl)-4'-(1l-methyl-1H-
imidazol=2-yl) [1,1'-biphenyl]-2-sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-4'-(1H-imidazol-
2-yl1l)[1,1'-biphenyl] -2-sulfonamide; _

N-(3,4-Dimethyl-5-isoxazolyl)-4'-(5-methyl-4-

" oxazolyl)[1l,1'-biphenyl]-2-sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-4'-(1H-imidazol-
l-ylmethyl) [1,1'-biphenyl]-2-sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-4'-(3~-
isoxazolyl) [1,1'-biphenyl]-2-sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-oxazolyl-
methyl) [1,1'-biphenyl]-2-sulfonamide;

N-(3;4—Dimethyl—5-isoxazoly1)-4'-(S-
isoxazolyl) [1,1'-biphenyl]-2-sulfonamide;

N—(3,4-DimethYl-5-isoxazolyl)—2'-hydroxy-4'-
(2-oxazolyl) [1,1'-biphenyl] -2-sulfonamide;

2-[2*-[[(3,4-Dimethyl-5-isoxazoly)amino]-
sulfonyl] [(1,1'-biphenyl]-4-yl]-4-oxazole-

L_; carboxamide;
N-(3,4-Dimethyl-5-isoxazolyl)-2:-
[ (formylamino)methyl]-4'-(2-oxazolyl) [1,1'-
biphenyl] -2-sulfonamide; '
N-(3,4-Dimethyl-5-isoxazolyl)-2'-
[ [ (methoxycarbonyl)aminolmethyl]}-4'-(2-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;
N-[[2'-[[3,4-Dimethyl-5-isoxazolyl)amino] -
sulfonyl]-4-(2-oxazolyl) [1l,1'-biphenyl]-2-yl]-
methylIN'-methylurea;
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aryl or aral kyl, any of which may be substituted with [err]: and [err];.
[err] and [err] are each independently (a) hydrogen; or () alky ¢
cycloal kyl, cycl oal kyl al kyl, cycl oal kenyl al kyl', aryl or aralkyl, any‘beQE
whi ch may be substituted Wi th [err] and [errg3 ar [err] andjj KI] toget e
may be al kyl ene or al kenyl ene, either of which nmay be substituted with
[err] and [err] conpleting a 3- to 8-nenbered saturated or unsaturated ring
together with the nitrogen atomto which they are attached; or any two of

[err] and [err]together N« ¢3 A4 kyimehyX-5-isoxazolyl)-2* [[ (methyl-
sulfonyl)amino]methyl}-4'-(2-oxazolyl) -
'1,1'-biphenyl] -2-sulfonamide;
N-[[2'-[[(3,4-Dimethyl-5-isoxa-
zolyl)amino]lsulfonyl]~4-(2-oxazolyl){1,1°-

biphenyl] -2-yl]lmethyl]acetamide;
N-[[2'-[[3,4-Dimethyl-5-isoxazolyl)amino]-
sulfonyl]-4-(2-oxazolyl)[1,1'~biphenyl]-2-yl]-
methyl]N'’ -phenylurea; .
N-{[2'-[[3,4-Dimethyl-5-isoxazolyl) -
) amino] ~sulfonyl] -4-(2-oxazolyl) [1,1'-biphenyl]-2-
- yllmethyl]N'-propylurea; °*
N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)amino]-
sulfonyl]-4-(2-oxazolyl)[1,1'-biphenyl]-2~yl]-
methyl] -N-methylacetamide;
N-[[2'-[[(3,4~-Dimethyl-5-isoxazolyl)amino] -
sulfonyl])-4-(2-oxazolyl) 1,1 -blphenyl]-z—yl]-
methyl]lbenzamide; and
N-[[2'-[[(3,4~-Dimethyl-5-isoxazolyl)amino] -
sulfonyl]-4-(2-~-oxazolyl)[1l,1'-biphenyl]-2~yl]-~
methyl]-2,2-dimethylpropanamide. :

18. A compound of Claim 1, selected from the
group consisting of:
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl)[1l,1'-biphenyl]-2~-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
thiazolyl) [1,1'-biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-5—isoxazolyl)-4'-(5-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(4-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)~4'-(1lH-pyrazol-
1-y1)[1,1'-biphenyl]-2-sulfonamide;
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al kenyl ene, either of which may be substituted with [err” éhdt[érrt
conpleting a 3- to 8-nenbered saturated or unsaturated rw
the atoms to which they are attached; [erﬁg and [err] are“_ _ﬁt;”_,_~$;uzz;:ﬂ
i ndependently (a) hydr ogen; (b) alkyt & kenyl , al kynyT, al'koxy,
cycl oal kyl, cycl oal kyl al kyl, cycl oal kenyl , cycloalkenylalkyl aryl,
aryl oxy, aral kyl or aral koxy, any of mhich may be substituted wth J[err]
and [err] (c) hal o; (g2(3.ryﬁgégé%yl 5-isoxazolyl)-4'-(l-methyl-1H5-
imidazol-2-yl)[1,1'-biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-2'-hydroxy-4'-
(2-oxazolyl) [1,1'-biphenyl] -2-sulfonamide;
2-{2'-[[(3,4-Dimethyl-5-isoxazoly)aminol] -
sulfonyl] [1,1'-biphenyl]-4-yl]-4-oxazole-
carboxamide;
N-(3,4-Dimethyl-5-isoxazolyl)-2'-
[(formYlamino)methyl]-4'-(2-oxazolyl)[1.1:—
biphenyl] -2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-2'-
[ [ (methoxycarbonyl)aminolmethyl]-4'-(2-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide;
N-{{2'-[[3,4-Dimethyl-5-isoxazolyl)amino]-
sulfonyl]-4-(2-oxazolyl)[1,1® -blphenyl] -2-yl]-
methyl]N'-methylurea;
N-(3,4-Dimethyl-5-isoxazolyl)-2'[{ (methyl-
sulfonyl)aminolmethyl]-4'-(2-oxazolyl) -
1,1'-biphenyl]-2-sulfonamide;
N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)-
amino]sulfonyl] -4-(2-oxazolyl) [1,1'-biphenyl]-2-
vllmethyl]acetamide;
N-[[2'-[[3,4-Dimethyl-5-isoxazolyl)amino]-
_ sulfonyl]-4-(2-oxazolyl)[1,1'-biphenyl]-2-yl]-
s methyl]N’ -phenylurea;
N-[[2'-[[3,4-Dimethyl~5-isoxazolyl) -
amino] -sulfonyl)-4-(2-oxazolyl)([1,1'-biphenyl]-2-
yvllmethyl]N' -propylurea;
N-[[2'-[[(3,4-Dimethyl-5-isoxazolylYamino] -
sulfonyl]-4- (2-oxazolyl) [1,1'-biphenyl]-2-yl]-
methyl] -N-methylacetamide; .
N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)amino]-
sulfonyl]-4-(2-oxazolyl)[1l,1'-biphenyl]-2-yl]-
methyl]benzamide; and
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(e)
[err]
[err]

cyano; (f) nitro; 150- (g) “C(QH or [err] ( *“““fﬁKETTTT“T'iF
(1) -SH, [err] [err] or [err] (j) [err] or.(ﬁﬂ
and [err] are each independently _ 145 - i

Terr]
23 MAY 1496

N-[{[2*'-[[(3,4-Dimethyl-5-isoxazolyl)amino] -
sulfonyl]-4-(2-oxazolyl)[1,1'~-biphenyl]-2-yl]-
methyl]-2,2-dimethylpropanamide.

19. A compound of Claim 1, selected from the
group consisting of:

2'-[[(3,4-Dimethyl-5-isoxazolyl)amino] -
sulfonyli-4-(2-oxazolyl)[1 1'-biphenyl]-2-
carboxylic acid methyl ester;

N—(3 4-Dimethyl-5-isoxazolyl)-2'-(1- hydroxy-l-
methylethyl) -4'-(2-oxazolyl) [1,1'-biphenyl]-2-
sulfonamide;

N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)-
aminolsulfonyl]-4-(2-oxazolyl) (1,1'-biphenyl]-2-
vllmethyl]-2-methylpropanamide;

N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)-
amino]lsulfonyl]-4-(2-oxazolyl){1l,1'-biphenyl] -2~
yllmethyl]l-2,2,2-trifluoroacetamide;

N-{(3,4-Dimethyl-5-isoxazolyl)-2'~-[ (methyl-
amino)carbonyl]l-4'-(2-oxazolyl)[1l,1'-biphenyl]-2-
sulfonamide;

N-(3,4-Dimethyl-5-isoxazolyl)-2"',4' -bls(z-
oxazolyl) [1,1'-biphenyl] -2-sulfonamide;

(Z) -N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl)-2'-(2-phenylethenyl) [1,1'-biphenyl]-2-
sulfonamide;

(E) -N- (3, 4~-Dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl)-2'~(2-phenylethenyl) [1,1'-biphenyl]-2-

~sulfonamide;

4-Chloro-N-[[2'-[[(3,4~-dimethyl-5-isoxazolyl)a
mino]sulfonyl]-4-(2-oxazolyl)-{1,1'-biphenyl]-
2-yllmethyl]phenylacetamide:;
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hydr ogen; (b) -@ww(c) hydroxy, (d) al kyl —{e) al kenyl ;

(f) ThisS ced - al koxy graryloxy; () argisic eEi has szath
[err]“lﬁﬁiiﬁﬁ [err] )MA@‘%%Poﬂﬂl) itro; {f REPLACED

N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)amino]-
sulfonyl]-4-(2-oxazolyl) [1,1'-biphenyl]-2-
yl]methyl]-N,Z,Zetrimethyipropanamide;

N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)amino] -~ .
sulfonyl]-4-(2-oxazolyl){1l,1'-biphenyl]-2-
yllmethyl] -N-methylbenzamide; and

N-(3,4-Dimethyl~-5-isoxazolyl)-2'-oxazolyl-5-
yl-4'-oxazol-2-yl-[1,1'-biphenyl]-2-sulfonamide.

20. A method of treating endothelin;related
disdrders in a mammal, which comprises
administering to said mammal, an effective
endothelin-related disorder treating amount of a
compound of Claim 1. '

¢

21. A method of treating hypertension, which
comprises administering an effective hypertension
treating amount of a compound of Claim 1.

22. A method of treating pulmonary
hypertension, which comprises administering an
effective pulmonary hypertension treating amount of
a compound of Claim 1.

i_j : 23. A method of treating renal, glomerular or
mesangial cell disorders, which comprises
administering an effective renal, glomerular or
mesangial cell disorder treating amount of a
compound of Claim 1.

24. A method of treating endotoxemia, which

comprises administering an effective endotoxemia
treating amount of a compound of Claim 1.
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25. A method of treating ischemia, which
comprises administering an effective ischemia
treating amount of a compound of Claim 1.

26. A method of inhibiting cell growth, which
comprises administering an effective cell growth
inhibiting amount of a compound of Claim 1.

27. A method of tréating atherosclerosis,
which comprises administering an effective
atherosclerosis treating amount of a compound of
Claim 1. .

28. A method of treating restenosis, which
comprises administering an effective restenosis
treating amount of a compound of Claim 1.

29. A method of treating subarachnoid
hemorrhage, which comprises administering an
effective subarachnoid hemorrhage treating amount
of a compound of Claim 1.

30. A method of treating benign prostatic
hypertrophy, which comprises administering a begign
prostatic hypertrophy treating amount of a compound
of Claim 1. '

31. A method of treating congestive heart
failure in a mammal, which comprises administering
to said mammal an effective congestive heart
failure treating amount of a compound of Claim 1.

32. A compound of the formula

‘R ) ) AR



-151- (e) [err] (f) [err] (9) [err] or (h) [err]; [err*”ﬁ”'" ;
al kenyl , al kynyl, cycl oal kyl, cycl oal kyl al kyl, cycloalken [} 5 o i
cycl oal kenyl al kyl, aryl or aralkyl; [err] and [err] aré‘éach [ eﬂgp
hydr ogen, al kyl, cycl oal kyl, cycloalkyleﬂl&ﬁq cycloalkehylalkﬁi ---- arnyGT
aral kyl or ZzZ7 and Z8 together are al kyl ene or alkenylené_rgﬁnp1et|ng a 3-
to 8-menbered saturated or unsaturated ring

Rl K-
\.I \l
2}.\@—(%);:

or an enantiomer, diastereomer or pharmaceutically
acceptable salt thereof,
{ : wherein: .

= one of X and Y is N and the other is O;
Rl, R2, R3 and R4 are each directly bonded
to a ring carbon and are each 1ndependently

(a) hydrogen;

(b) alkyl, alkenyl, alkynyl, alkoxy.
cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cycloalkenylalkyl, aryl,
aryloxy, aralkyl or aralkoxy, any of
which may be substituted with zl, z2
and z3}

(c) ‘halo;

(a) hydroxyl;

N (e) cyano;

(£) nitro;

(g) -C(O)H or -C(O)R3;

(h) -CO2H or -CO2R3;

(1) -24-NR6R7; or ‘

(50  -z4-N(R10)-25-NR8R?; or

(k) R3 and R4 together may also be alkylene
or alkenylene, either of which may be
substituted with zl, 22 and 23,
completing a 4- to 8-membered
saturated, unsaturated or aromatic ring

HII\lI\ l\\lll |I|l| I l\ lII\



together with the nitrogen atomto which they are attaqhe@”h[err] and‘ err

are each i ndependently a single bond, alkylene, alkenyw ne or @yg “
[err] is (a) hydrogen; or (b) alkyl, ¢ IoaIkyI Iﬂﬁﬂlqﬁ Sy‘”l
cycl oal kenyl al kyl , aryl or aralkyl; or a o of [err] errj together

are al kyl ene or al kenyl ene, conpleting a 3- to 8-nenbered saturated or
unsaturated ring together with the atons to which they are attached; J is

0.S Nor [err] Kand L are §.0¢n&y RiOK €8 LDBRoRal SRS '8 Which
they are attached;

RO is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,
aryl or aralkyl, any of which may be substituted
with 21, 22 and 23;

R6, R7, R8, RY and R10 are each independently

(ay hydrogen; or

(b) alkyl, cycloalkyl, cycloalkylalkyl,

. cycloalkenylalkyl, aryl or aralkyl, any
of which may be substituted with zl, 22

r | and 23; or .

-R6 and R7 together may be alkylene or
alkenylene, either of which may be substituted with
zl, 2z2 and 23, completing a 3- to 8-membered
saturated or unsaturated ring together with the
nitrogen atom to which they are attached; or any
two of R8, R9 and R10 together are alkylene or
alkenylene, either of which may be substituted with
zl, 22 and 73, completing a 3- to 8-membered
saturated or unsaturated ring together with the
atoms to which they are attached;

Rr11l, R12, R13 and R4 are each independently

_ (a) hydrogen;

— (b)  alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cycloalkenylalkyl, aryl,
aryloxy, aralkyl or aralkoxy, any of
which may be substituted with 21, z2

and z3.
(¢)  halo;
{(d) hydroxyl;
(e) cyano;

(£) nitro;

oLy



of Kor Lis C [err]
nmet hoxyet hoxy net hyl ;

i ndependently 0, 1 or 2;
33. A conpound of the fornula [err]

i s hydrogen, alkyl,
each mis independently 1 or

or ah

phar maceutical ly acceptable salt thereof,

2;

hydr oxyet hoxy nethyl Tof T
eafh, 0,123 MAY. 1996

and p is O or an jnteger from 1|/t ,

mti omer,

dlaéfereoner or

-S(O)m-OH, -S(O)m-ORS,
-0-S (0);mOH or

-S(0)p-OH, -S(0)p-02°%.
-0-S(O)mOH or

(g9  -C(O0)H or -C(O)RS;

(h) -CO2H or -CO2RS;

(i) -SH, -S(O)nRS,
-0-S (0)m-OR3,
-0-S(0)m-ORS;

(3) -24-NR6R7; or

(k)  -24-N(R10)-z5-NR8RY;

zl, 22 and 2z3 are each independently

(a) hydrogen;

(b) halo;

(¢) hydroxy;

(d) alkyl; .

(e) alkenyl;

(£) aralkyl:

(g) alkoxy;

(h) aryloxy:

(1) aralkoxy:;

()  -sH, -s(0)n2S,
~0-S(0)m-26,
-0-S(0) m-02z6;

(k) ox0;

(1) nitro;

(m) - cyano;

" "tn)  -C(O)H or -C(0)26;
"(0) -CO2H or -C0226;
(p) -24-N2728;
(Q) -z4-N(z11l)-25-§;

-z4-N(211) -25-26; or
-24-N(211) -25-N2728;

(r)
(s)

z4 and 25 are each independently

(a) a single bond;
- (b) -29-5(0)n-210-;
(c) -z9-c(0)-210-;
(dy  -29-c(s)-z10-;

\\ll\ll\ \\\l\\ M \\ Ly

S



wherein: one of X and Yis N and the other is 0; Rl, R2, R3. and R4 afe 1ach
directly bonded to a ring carbon and are each |ndepeqdeﬁtly ‘ta)"” hydroqen
(b) al kyl , al kenyl, al kynyl, al koxy, cyc# | kyl, cycloalkygaMKyern i
cycloalkenyl, cycloalkenylalkyl, aryl, ary g; aralk f*qL‘aLal;Qxy,_aﬂy of
whi ch may be substituted with [err] and [err] (c) hato (d) hydr oxyl ;

(e) cyano;

(e)  -2z9-0-210-;

(£y  -2z9-s-z10-;

(g) -29-0-c(0)-210-; or
(hy  -29-c(0)-0-210-;

z6 is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,
aryl or aralkyl;
z7 and 28 are each independently hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, aryl or aralkyl or z7 and 28
together are alkylene or alkenylene, completing a
3- to 8-membered saturated or unsaturated ring
together with the nitrogen atom to which they are
attached; .
z9 and 210 are each independently a single
bond, alkylene, alkenylene or alkynylene;
z11l is
(a) hydrogen; or
(b) alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, aryl or aralkyl;
or any two of 27, Z8 and 21l together are alkylene
or alkenylene, completing a 3- to 8-membered
saturated or unsaturated ring together with the
atoms to which they are attached;
L J is 0, S, N or NR15;
K and L are N or C, provided that at least one
of Kor L is C;
R1S is hydrogen, alkyl hydroxyethoxy methyl
or methoxyethoxy methyl;
each m is independently 1 or 2;
each n is independently 0, 1 or 2; and
p is 0 or an integer from 1 to 2.

* c L M s *



(f) nitro; (g) -C(OHor [err] (h) [err] or [err] (i) - [err] or (1)
[err] or (k) [er] and [err] together namy al so be:al kyl eneg-of: aTkeny‘.I\ene

ei ther of which may be substituted with | %% and \err] A.\{Sag% i
conpleting a 4- to 8-nenbered saturat ed, turat edbqrn aZr%natr € rrn”g.}

33. A compound of the formula

RLKX

N \|

L.< )-—(CH )
Rz/\J/‘ *S

Rll

R14
_ or an enantiomer, diastereomer or pharmaceutically
N acceptable salt thereof, *

wherein:

one of X and Y is N and the other is O;

Rl, R2, R3 and R4 are each directly bonded
to a ring carbon and are each independently

(a) hydrogen;

(b) alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl, .
cycloalkenyl, cycloalkenylalkyl, aryl,
aryloxy., aralkyl or aralkoxy; any of
which may be substituted with zl, z2

and 2z3;
U (c) halo;
(d) hydroxyl;
(e) cyano;
(£) nitro;
(g) ~C(O)H or -C(O)R3;
(h) -CO2H or -CO2R5;
(i)  -24-Nr6R7; or
(5)  -z4-N(r10)-25-NR8RY; or

(k) R3 and R4 together may also be alkylene
or alkenylene, either of which may be
substituted with 21, 22 and 23,

R O



together with the carbon atons to which they are attached; R5.is-alKkyl,

al kenyl , al kynyl, cycloal kyl, cycl oal kyl al kyl , cycloalkenyl

cycloalkenylalkyl aryl or aralkyl any Oiﬁ%hICh may be. suBﬁtWMthﬁumnth
e

[err] and [err] [err] and [err] are each pendent | y ‘(d&).. . hydrogen; ’

(b) al kyl, cycloal kyl, cycloal kyl al kyl, cycl oal kenylal'’kyl, aryl or
aral kyl, any of which nmay be substituted with [err] and [err] or [err] and

gﬁgglltgggéhartﬂay be a|ky|eﬂﬁxﬁ51éﬂﬂﬁiﬂﬁ!inet btgghbggewhrch may be
saturated, unsaturated or aromatic ring
together with the carbon atoms to which
_ they are attached;

RO is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl.
aryl or aralkyl, any of which may be substituted
with 21, 22 and 23;

R6, R7, R8, RY and R10 are each independently

(a) hydrogen; or '

(b) alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, aryl or aralkyl, any
of which may be substituted with zl, 2z2
and z3; or |

R6 and R7 together may be alkylene or
alkenylene, either of which may be substituted with
zl, 22 and 23, completing a 3- to 8-membered

' saturated or unsaturated ring together with the
nitrogen atom to which they are attached; or any
two of R8, RY and R10 together are alkylene or
alkenylene, either of which may be substituted with
zl, 22 and z3, completing a 3- to 8-membered
saturated or unsaturated ring together with the
atoms to which they are attached;

U RrR11l, R12, Rr13 and rR14 are each independently

' ' (a) hydrogen;

(b) alkyl, alkenyl, alkynyl, alkoxy.
cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cycloalkenylalkyl, aryl,
aryloxy, aralkyl or aralkoxy, any of
which may be substituted with zl, z2
and z3,

(c) halo;

(d) hydroxyl:;

* [ L M $ *



[err] and [err] conpleting a 3- to 8-nenbered saturated or unsaturated ri-ng
together with the nitrogen atomto which they are attaghed; any two of.
[err] and [err] together are al kyl ene or al kenyl ene, elther ﬁhﬁt ogay .be
substituted with [err] and [err] conpl eti A84a=3- to 8- nenbered saturated ‘or
unsaturated ring together with the atons to which they are attached; R11,
R12, R13 and R14 are each i ndependently (a) hydr ogen; (b) al kyl ,
aIkenyI, al kynyl , aIko§y, cycl oal kyl , cycl oal kyl al kyl, cycl oal kenyl ,
cycl oal kenyl al kyl, aryl‘®aryI¥8P%ral kyl or aral koxy, any of

' (£) nitro;

(g) -C(O)H or -C(O)RS;
(h) -CO2H or -CO2R5;
(i) -SH, -S(0)pR>, -S(0)p-OH, -S(0)mpm-ORS,

-0-S(0) m-OR3,
-0-S{0)m-OR3;
(3) -z4-NR6R7; or
(k)  -24-N(r10)-25-NR8RY;
21, 22 and 23 are each independently
(a) hydrogen;

-0-5 (O)mOH or

Q\/ (b) halo;
{c) hydroxy:
(d) alkyl:;

(e) alkenyl;
(£) aralkyl;
(g) alkoxy;
(h) aryloxy:
(i) aralykoxy;

(3) -SH, -S(0)n2%, -sS(0)m-OH, -S5(0)p-026,
-0~S(0)m-28, -0-S(0)mOH or
-0-5(0) n-025;

(k) .0XO0;

(1) nitro;

A/ (m) cyano;

(n) -C{O)H or -c(0)2S;

(o) -CO2H or -C02z6;

(p)  -24-NZz728;

(qQ) -z4-N(211)-25-26; or

(r) - -z4-N(zll)-25-N2728;

z4 and 25 are each independently

{a)

(b)
(c)

a single bond:
-2z9-5(0)n-210-;
-z9-c(0)-z10-;

A



whi ch may be substituted with [err] and [err] (c) halo;-(d) droxyl
- 154 - (e) cyano; (f) nitro; (g) -C(O)Hor [err] (hy:iecferry or

[err] (i) -SH, [err] [err]r - 155 -
(@  -29-c(s)-z10-;
(e)  -29-0-210-;
(£)  -29-5-210-; or
(g)  -2z2-0-c(0)-z10-;
(h)  -z9-c(0)-0-210-;

z6 is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,
aryl or -aralkyl:;

27 and z8 are each independently hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, aryl or aralkyl or z7 and z8
together are alkylene or alkenylene, completing a
3- to 8-membered Saturated or unsaturated ring
together with the nitrogen atom to which they are
attached;

z9 and z10 are each independently a single
bond, alkylene, alkenylene or alkynylene;

zll ig

(a) hydrogen; or .

(b)  alkyl, cycloalkyl, cycloalkylalkyl,

cycloalkenylalkyl, aryl or aralkyl:
or any two of z7, 28 and 21l together are alkylene
or alkenylene, completing a 3- to 8-membered
sat . vated or unsaturated ring together with the
Y, ' atoms to which they are attached;
' J is 0, S, N or NrlS5;
K and L are N or C, provided that at least one
of Kor L is C;
R15 is hydrogen, alkyl, hydroxyethoxy methy!
or methoxyethoxy methyl;
each m is independently 1 or 2;
each n is independently 0, 1 or 2; and
'p is 0 or an integer from 1 to 2.

e
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[err] (]) [err] or (k) [err] [err] and [err] are each: i ndependent |y (a)
hydr ogen; (b) hal o; (C) hydroxy: (d)-.:alkyl: (e) al. kenyL (F) =
aral kyl; (9) al koxy; (h)  aryloxy; (| ) _ a,r;al y*lwx ';,:f:.,.(J ) - SH “““ [ err]

ABSTRACT S %

SUBSTITUTED BIPKENYL ISOXAZOLE SUI-FONAKIDES

Compounds of the formula

RL K
NS “1
. L (O)—(cE)p
R11'_.O.__R12

inhibit the activity of endothelin. The symbols
are defined as follows:
Rl, R2, R3 and R4 are each directly bonded to
a ring carbon and are each independently
(a)  hydrogen;
(b) alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl,
" cycloalkenyl, cycloalkenylalkyl, aryl,
aryloxy, aralkyl or aralkoxy, any of

~ which may be substituted with zl, 22

'~ and 23;

(c) halo;

(d) hydroxyl; )

(e) cyano;

(£) nitro;

(g) -C(0)H or -C(O)R3;

(h)  -CO2H or -CO2R3;

(1) -z4-NR6R7;

(3) -z4-N(R10) -z5-NR8R?; or



[err] or [err] (k) 0XO0;

or (P) [err] (Qq) [err]
i ndependently (a) a single bond; (b) [err] (O [

(k)

(1) nitro; (m  cyano; (n)li ]
or (r) [err] [err] and [eLr] ar e each

ridic- 23 MAY 1995 .

R3 and R4 together may also be alkylene
or alkenylene, either of which may be
substituted with 21, 22 and z3,
completing a 4~ to 8-membered
saturated, unsaturated or aromatic ring
together with the carbon atoms to which
they are attached;

and the remaining symbols are as
defined in the specification.



155- (d) [err] (e) [err] (f) [err] or (9Q) [err] (By=—F
is alkyl, alkenyl, alkynyl, cycloal kyl, cycloal kyl al kyl, {cymiaat%&m’f SHEET
cycl oal kenyl al kyl , aryl or aralkyl; [err] and [err] are ¢=ach [ ndzei)ef_lggnlhb?/ !
hydrogen, al kyl, cycloal kyl, cycl oal kyl4sl kyl , Dat«-

FFB W'L‘{L?7

N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)amino]-
sulfonyl]-4-(2-oxazolyl)[1l,1'-biphenyl]-2-
yllmethyl]-N, 2, 2-trimethylpropanamide;

N-[{(2'-[[(3,4-Dimethyl-5-isoxazolyl)amino]-
sulfonyl] -4-(2-oxazolyl) {1, 1'-biphenyl]}-2-
yllmethyl] -N-methylbenzamide; and

N-(3,4-Dimethyl-5-isoxazolyl)-2‘-oxazolyl-5-
y1-4'-oxazol-z—yl—[l,1'-biphenyl]-2—sulfonamide.

20. Use of a compound according to any one of claims 1 to 19, 32 or 33, for
manufacturing a composition for treating endothelin-related disorders in a
mammal.

21. Use of a compound according to any one of claims 1 to 19, 32 or 33, for
manufacturing a composition for treating hypertension.

22.  Use of a compound according to any one of claims 1 to 19, 32 or 33, in
which hpyertension is a pulmonary hypertension.

| 23. Use of a compound according to any one of claims 1 to 19, 32 or 33, for

manufacturing a composition for treating renal, glomerular or mesangial
cell disorders. '

24. Use of a compound according- to any one of claims 1 to 19, 32. or 33, for
manufacturing a medicament for treating endotoxemia. '

. 25. Use of a compound according to any one of claims 1 to 19, 32 or 33, for
manufacturing a medicament for treating ischemia.

26. Use of a compound according to any one of claims 1 to 19, 32 or 33, for
manufacturing a medicament for inhibiting cell growth.

————
———
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cycl oal kenyl al kyl , aryl or aralkyl or [err] and [err] togeth___e’r,_aLe_a_J_:k#J;e:ﬁe

or al Kenyl ene, conpleting a 3- to 8-nenbered saturated $"\;1 hogdsHang
together with the nitrogen atomto which they are attacﬁ%’ g‘?ri’m&and err]
are each independently a single bond, alkylene, alkenyle AQr_‘_z_jgm_y___

[err] is (a) hydr ogen; or (b) aIkyI cycl oal kyl, cyc 3k
cycl oal kenyl al kyl, aryl or aralkyl; ou4any two of [err] and [err] together

are al kyl ene or al kenyl ene, conpleting a 3- to 8-nenbered sat ated or
unsaturated ring together with the

27. Use of a compound according to any one of claims 1 to 19, 32 or 33, for
manufacturing a medicament for treating atherosclerosis.

28. Use of a compound according to any one of claims 1 to 19, 32 or 33, for
manufacturing a medicament for treating restenosis.

29. = Use of a compound according to any one of claims 1 to 19, 32 or 33, for
manufacturing a medicament for treating subarachnoid hemorrhage.

30. Use-of a compound according to any one of claims 1 to 19, 32 or 33, for
manufacturing a medicament for treating benign prostatic hypertrophy.

31. Use of a compound according to any one of claims 1 to 19, 32 or 33, for
' manufacturing a medicament for treating congestive heart failure in a

mammal.

'32. A compound of the formula

) IIIH i llll



atonms to which they are attached; J is 0, S, Nor [err] K-apg—t—are—N-er—C-

provi ded that at

| east one of Kor Lis C R15 is hydr oggnReBLAGENE

NT SHEET 'z

hydr oxyet hoxy met hyl or nethoxyet hoxy 138t-hyl ; each mis i depen?e{:%%i or |,

2; each n is independently 0, 1 or 2; and pis 0 or an irp Bgter

34.

35.
36.
37.

38.

39.
40.

41.

42.

43.

%72 h

A pharmaceutical composition comprising a compound according to any
one of claims 1 to 19, 32 or 33, together with a pharmaceutically
acceptable carrier. '

An anti-endothelin-related disorder agent comprising as active ingredient
a compound according to any one of claims 1 to 19, 32 or 33. |

An anti-hypertension agent comprising as active ingredient a compound
according to any one of claims 1 to 19, 32 or 33.

An-anti-pulmonary hypertension agent comprising as active ingredient a
compound according to any one of claims 1 to 19, 32 or 33.

An anti-renal, glomerular or mesangial cell disorder agent comprising as

active ingredient a compound according to any one of claims 1 to 19, 32
or 33.

An anti-endotoxemia agent comprising as active ingredient a compound ... . .

according to any one of claims 1 to 19, 32 or 33.

An anti-ischemia agent comprising as active ingredient a compound
according to any one of claims 1 to 19, 32 or 33.

A cell growth inhibiting agent comprising.as active ingredient a
compound according to any one of claims 1 to 19, 32 or 33.
An anti-atherosclerosis agent comprising as active ingredient a compound

according to any one of claims 1 to 19, 32 or 33.

An anti-restenosis agent comprising as active ingredient a compound
according to any one of claims 1 to 19, 32 or 33.

* [ L ] H *



45.

46.

REPLACEMENT GHEET

|
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An anti-subarachnoid hemorrhage agent comprising as active ingredient a
compound according to any one of claims 1 to 19, 32 or 33.

An anti-benign prostatic hypertrophy agent comprising as active
ingredient a compound according to any one of claims 1 to 19, 32 or 33.

An anti-congestive heart failure agent for use in a mammal comprising as

active ingredient a compound according to any one of claims 1 to 19, 32
or 33.

-
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