HA667a_ SUBSTI TUTED BI PHENYL SULFONAM DE ENDOTHELI N ANTAGONI STS 5 10

This invention relates to endothelin antagonists useful, inter alia, for
treatnment of hypertension. 15 Compounds of the fornmula | [err] [err]
its enantiomers and dlastereoners and pharmaceutical ly acceptable salts

t hereof are 20 endothelin receptor antagonists useful, i nt dA64 T,

HA667a -2- as anti hypertensive agents. hroughout thls specification, the
above _synbol s are defined as foll ows: e of X and Y is N and the other is
0; 5 [err] and [err] are each directly bonded to a ring carbon and
are each independently (a) hydrogen; (b) alkyl or al koxy; (c) hydroxyl;

SUBSTITUTED BIPHENYL SUhFON!KIDB .ENDOTHELIN

ANTAGONISTS
5
10 This invention relates to endothelin
antagonists useful, inter alia, for treatment of
hypertension.
15 Compounds of the formula
I

its enantiomers and dlastereomers, and

pharmaceutically acceptable sglts thereof are
20 ' endothelin receptor antagonists useful, jnter alia,



10 . (d) halo; or (e) amino; R3 and R4 are each directly bonded to a
ring carbon and are each independently (a) hydr ogen; 15 (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, aralkyl or aral koxy, any gfagghiasch may be

substituted with [err] 20 and. [err] (c) hal o; .(d)

hydr oxyl ; (e) cyano; (f) nitro; 25 (9) -C(OHor [err] (h)
[err] of [err] (i) [err] or (j) [err] or (k) R3 and R4 together may
al so be al kyl ene 30 ~or al kenyl ene, either of which may be

substituted with [eas] aneifypertén€ir®lfidrk.a fhricughotnetied saturated,
unsaturated or arOn@éégiéiggtionfﬂgﬁgk%bove symbols are defined as
. follows: '
“one of X and Y is N and the other is 0O;
5 Rl and R?2 are each directly bonded to a ring
carbon and are each independently
' ~ (a) hydrogen;
(b) alkyl or alkoxy:
_ (¢) hydroxyl;
10 (d) halo; or
(e) amino;
R3 and R¢ are each directly bonded to a ring
carbon and are each independently
(a) hydrogen;

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

- which may be substituted with zl, z2

20 and z3;

(c) halo;
(d) hydroxyl;
(e) cyano;

. (£) nitro;
25 {(g) ~-C(0)H or -C(O)R3;

(h)  -CO2H or -CO2R3;

(i)  -z4-NrR6R7; or

(i)  -z4-N(r10)-25-Nr8RY; or

(k) R3 and R? together may also be alkylene
30 ' or alkenylene, either of which may be

substituted with z1, z2 and 23,
completing a 4- to 8-membered
saturated, unsaturated or aromatic ring



-3- together with the carbon atons to which they are attached; R5 is alkyl,
al kenyt, al kynyl, cycloal kyl, cycloal kyl al kyl, cycl oal kenyl ,
pycloalkenylalkyl 5 aryl or aral kyl, any of which nay be substituted with
[err] and [err]; [err] and [err] are each-independently (apuagehgdrogen; or
(b) = al kyl, cycIoaIkyI, cycl oal kyl al kyl ,- B0 -
cycloalkenylalkyl aryl or aral kyl, any of which may be substituted with
[err]_and Z3; or R6 and R7 together may be al kyl ene or al kenyl ene, either
of which may be substituted with 15 [err] and [err] conpleting a 3- to
8- menbered saturated or unsatupaeeheriwgthogbeh@arhdnratdusrﬁQrwhiah-atonrto
whi ch they are attached; or kel 2@ EE megand R10 together are al kylene
or al kenyl ene, either of MhlﬁgHﬁé¥ E stituted with 20 ierr and
[err], conpleting a 3- R mx?%ﬁﬂﬂ?ﬂaté&kEPYGMS§YG}8F ¥iing toget her
Wi é h thg atloms t;) mrcfjal KA, atdy@.%d.keh?ﬂ.lrLcﬁaiﬂolﬁfké:hyﬁéEkfﬁﬁh
i ndependent | y ro a
al koxy, cycl oalk (ﬁﬁ) EgiKlanybf%bggﬁﬁﬁ 9¥y 890F8§¥k%ﬁv#3¥kyl aryl,
w1th zl, and Z :
RS, R7. R8, RI and R10 are each independently
(a) hydrogen; or
(b) alkyl, cycloalkyl, cycloalkylalkyl,
10 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
15 21, 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
20 2zl, 22 and 23, completing a 3- to 8-membered
' saturated or unsaturated ring together with the
atoms to which they are attached;
rR11l, r12, R13 and rR14 are each independently
(a) hydrogen;
25 (b) alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cycloalkenylalkyl, arvl,
aryloxy, aralkyl or aralkoxy, any of
which may be substituted with zl, z2
30 and 23,
(c) heterocycle, substituted heterocycle or
heterocyclooxy:
(d) halo;
(e) hydroxyl;



éryl oxy, aral kyl or aral koxy, any of which may be substituted with Z1, Z2

30 - and Z3, (c) het erocycl e, substitufed heterocycle or

het er ocycl ooxy; (d) hal o; (e) hydr oxyl ; HA667a -4- (f) cyano; (Q)
nitro; =(h) -C(O)H or [err] (i) [err] or [err] 5 HABF7a -SH, [err]
[err]® or [err] (k) [err] or (1) [err{ 46 _ [err] and [err] are

each independently (a) hydrogen; (b) hal o; (c) hydr oxy; (d) al kyl ;
15 - (e) al kenyl ; (f) aryl ;

(£) cyano;

{g) nitro; ,
(h) -C(0)H or.-C(O)R53;
(1) -CO2H or -CO2R%;
5 (§)  -SH, -S(O)pR5, -S(O)m-OH, -S(O)p-ORS,

-0-S(0)p-ORS, -0-S(0)mOH or
-0-S (0)m-OR3; °

(k) -z4-NR6R7; or
(1)  -z4-N(R10)-z5-NRSRY;
10 zl, 22 and 23 are each independently
(a) hydrogen;
(b) halo;
(¢)  hydroxy;
(d) alkyl;
15 (e) alkenyl;
(£) arvl;

(g) aralkyl;
(h) alkoxy;
(i) aryloxy:

20 (3) aralkoxy;
(k) heterocycle, substituted heterocycle or
heterocyclooxy; '
(1)  -SH, -5(0)nz6, -S(O)p-OH, -S(0)p-0z5,
-0-8(0)-26, -0-S(0)mOH or
25 . -0-S(0)y-026;
(m) OXO0;
(n) nitro;
(o) cyano; . :
(p) -C(O)H or -C(0)z5;
30 {(q) -CO2H or -C0225;
| (r)  -z4-N2728;
(s)  -z4-n(z1l)-25-H;
()  -z4-nN(z1l)-25-26; or

(w)  -z4-n(z11)-25-N2728;



(9)

b

(a)

aral kyl; (h) al koxy; (1) aryl oxy; 20 () aral koxy; (k)

het erocycl e, substituted heterocycle or heterocyclooxy; (1) -SH, [err]

Jerr] _or 25 [err] (m oxo; (n) nitro; (o) cyano; (p)

-C(OHor [err]; 30 (q) [err] or [err] (r) [errla6sya [err] (t)

[errF or (u) [err] . HA667a -5- [err] argl {err] are each independently
a single bond; (b) [err] (O [err] 5 (d) [err]

E
L4

10

15

74 and Z5 are each independently
(a) a single bond;

(b)  -29-s(0)pn-2z10-;
(c) -22-c(0)-210-;
(@  -z9-c(s)-z10-;
(e)  -29-0-210-;
(£) -29-s-z10-;
(@) -29-0-c(0)-210-; or
(th)  -z9-c(0)-0-z10-;

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 zZ8 are each independently hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, aryl or aralkyl or Z7 and 28
‘together are alleene or alkenylene, completing a
3- to 8-membered saturated or unsaturated ring
together. with the nitrogen atom to which they are
attached; _
29 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;
or any two of 27, Z8 and zZll together are alkylene
or alkénylene, completing a 3- to 8-membered
saturated or unsaturated ring together with the
atoms to which they are attached;



(e) lerr] (f) [err] (9) [err] or (h) [err] 10 [err] is

al kyl ,=al kyl substituted with one, two or three hal ogens, al kenyl’, alkynyl,
cycl oal kyl, cycloal kyl al kyl, cycl oal kenyl, cycl oal kenyl al kyl, aryl, aryl
substituted with one, two or three hal ogens, aryl substitulgdeyath
trihal oal kyl, or 15 aralkyl; [err] and [erg] -are each independently
hydrogen, al kyl, cycloal kyl, cycloal kyl al kyl, cycl oal kenyl al kyl, aryl or
aral kyk or Z7 and Z8 together are al kyl ene or al kenyl ene, conpletlng a 20
3- to 8-nenbered saturated or unsaturated ring together with the nitrogen
atomto which they are &t tlcled;T Z@ldamareoeach éndependepelyieftdy a single

bond, al kyl ene, alge%ﬁﬁﬁ@ t28ne hsoN,[Qﬁ&]at%né two

hydrogen; or (b) substltuted Wt , two or ree
hal ogens, cycloalKﬁqe 3y OR}Y, °B9cPSaerKylhbk?lan@dU is N,

aryl or aral kyl; &gp f I ] 4 ther kyl ene or
al kenyl ene, corrpl | ng a kf% Jg\%s'i:r]%g?gg {s‘f il:}r ated oér]o utr%zft uarglat ed ring
toget her with Bhe N-oxide is formed;

each m is independently 1 or 2;

each n is indepeﬁdently 0, 1 or 2; and

P is 0 or an integer from 1 to 2.

10 For compound I, it is preferred that:
Rl and R? are each 1ndependently hydrogen,
alkyl or alkoxy:;
R3 and R4 are each independently alkyl;
Rli, R12, R13 and rR14 are each hydrogen or
15 substituted alkyl, especially where R12, RI3 and
R14 are each hydrogen and r1ll is alkyl substituted
with heterocycle, substituted heterocycle or
-24-N(z11)-25-28; and
 p is 0.
20 Most preferred compounds are those wherein:
Rl and R2 are each independently lower alkoxy
or hydrogen; and
R3 and R? are each independently lower alkyl,
especially methyl.

Listed below are definitions of terms used in
this specification. These definitions apply to the
terms as used throughout this specification,

30 individually or as part of another group, unless
otherwise limited in specific instances.

The term *alkyl® or *“alk-* refers to straight
or branched chain hydrocarbon groups having 1 to 10

carbon atoms, preferably 1 to 7 carbon atoms. The



atons o which they are attached; ©= HA667a -6- J, K L, T and U are each

I ndependently N or C, provided that at |least one is N, and at nost two are
N; and. when only one of J, K, L, T and Uis"N, the N may be: substituted
with ferr] so that an 5 Noxide is forned; each mis i ndepségrEant|y 1 or 2;
each®n is independently O, 1 or 2; and p-i% 8 or an integer from1l to 2. 10

For conpound |, it is preferred that: [err] and [err] are each
i ndepehdent |y hydrogen, al kyl or- al koxy, R3 and R4 are each independently
alkyl; [err] and [err] are each hydrogen or 15 substituted alkyl,

especrally wher e [expriessignRtiower aidkvlnyreders %mda}kYI]gﬂQuﬁﬁleﬁ
substituted w th Rekgr QCwehBonSHeskist ut ed-heterocycle or [err] and p is O.
20 Most preferred conpounds _are thos wher ei n; 15%err] 61£L%err] are
each independent |y | owdteHegmy, "Gl ro§§ ergno LR L-@a- arBreach

i ndependent |y | oweixpaidelion "lower alkoxy" refers to lower alkyl-O-.

5 ' 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

10 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 of two to
four carbon atoms are preferred.

15 The term "alkylene® reféers 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

20 chain bridge of 2 to 5 carbon atoms having one or
two double bonds that is connected by single bonds
and may be substituted witﬁ 1 to 3 lower alkyl
groups. Exemplary alkenylene groups are
~CH=CH-CH=CH~-, -CH2 -CH:CH- , —-CH2-CH=CH-CH2~,

25 -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

30 groups. Exemplary alkynylene groups are -cséc—,
-CH2-C=C-, -CH(CH3)-C=C- and -C=C-CH(C2H5)CH2-.

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



‘especially nethyl. 25 Listed below are definitions of terns used in this
specification. These definitions apply to the terns as used throughout this
specification, 30 individually or as part of another group, unless
otherwise limted in specific instances. The term "al kyl" yage%7al k-" refers
to straight or branched chai n hydrocarbaon ggr-oups having 1 to 10 carbon
atons, preferably 1 to 7 carbon atons. The HA667a -7- expression "l ower
al kyl "srefers to alkyl groups of 1 to 4 carbon atons. The term "al koxy"
refers to alkyl-O. The expression "l ower al koxy" refers to | ower alkyl-O.
5 The term "aryfTheotetms - *cyelealgtlo mm@hybycaapﬂkbpyland bi phenyl .

The term'’ alkenyl g}e&i %ghfiééﬂ§ﬁyo rﬂgﬁgg&%@% E g,EéSQOEQEB?H gr oups

of 2 to 10 carbon® a Ieas one oups of 10 two
to four carbon atakemdse preferred The term "al kynyl" refers to straight

or branched chain groupﬁeoéegmtqnﬁéyégygxﬁyfn(ygge&%yk@gagtahggqt one triple

bond. Groups 05f tg'roup including one or more hydroxy rad:.cals such

as -CH2CH20H, ~CH2CHOHCH20H, -CH(CH20H) 2 and the
like.

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

10 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

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

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

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

30 thiazolidinyl, isothiazolyl, isothiazolidinyl,
furyl, tetrahydrofuryl, thienyl, oxadiazolyl,
piperidinyl, piperazinyl. 2-oxopiperazinyl,.
2-oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl,
azepinyl, 4-piperidonyl, pyridyl, pyrazii?yl,



four carbon atons are preferred. 15 The term "al kyl ene"” refers to a
straight chain bridge of 1 to 5 carbon atons connected by single bonds
(e.g.,~[err] wherein x is 1 to 5), which nmay be substifuted with 1 to 3

| ower al kyl groups. The term "al kenyl ene” refers to a straHa§E7a0 chain
bridge of 2 to 5 carbon atons having one -or9 t+ao doubl e bonds that is
connected by single bonds and nay be substituted with 1 to 3 |ower alkyl
groups.© Exenpl ary al kenyl ene groups are -CH=CH CH=CH-, [err] 25 [err] and
[err] The term "al kynyl ene" refers to a straight chaln bridge of 2 to 5
carbon atons that §1@;@¥¢¥#eeHxﬁ#ﬂqqﬂaxid1tﬁﬁ?&hﬂﬂﬁ@@ﬂﬁénw +singl e bonds,

and may be substitmbeghatimyl, tihihndt¥o1dldil fé@uaﬂl almﬁlerml ary
al kynyl ene groups arg £5 é% éﬁ%éd ?¥§6%§[r] EHF g; ahﬁanoi refgrs to
groups of the f or nott %ﬁ Al orp 4 splopme. &y d5dd0%e188RKy | and
"cycl oal kenyl " ref andt vetyahydrdnilodhddmtigrenyls ahd3the &ikerbon at ons.
5 Exemplary biqyclié heteroéyclic groups include
indolyl, benzothiazolyl,.benzoxazolyl,'
benzothienyl, quinuclidinyl, quinolinyl,
tetra-hydroisoquinolinyl, isoquinolinyl,
benzimidazolyl, benzopyranyl, indolizinyl,
10 benzofuryl, chromonyl, -coumarinyl, benzopyranyl,
cinnolinyl, quinoxalinyl, indazolyl,
pyrrolopyridyl, furopyridinyl (such as
furo[2,3-c]pyridinyl, furol3,2-blpyridinyl] or
furo(2,3-b]lpyridinyl), dihydroisoindolyl,
15 dihydroquinazolinyl (such as 3,4-dihydro-4-
oxo-~quinazolinyl) and ‘the like.
Exemplary tricyclic heterocyclic groups
include carbazolyl, benzidolyl, phenanthroiinyl.
acridinyl, phenanthridinyl, xanthenyl and the like.
20 . 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):
25 (c) halo;
(d) oxo (i.e. = 0);
{e} amino, alkylamino or dialkylamino;-
(£) alkoxy;
. (g) carbocyclo, such as cycloalkyl:
30 (h) carboxy;
(i) heterocyclooxy;
(j) alkoxycarbonyl, such as unsubstituted
' lower alkoxycarbonyl:;
(k) carbamyl, alk&lcarbamyl or



The term "hydroxyal kyl" refers to an-al kyl 5 group including one or nore
hydr oxy radicals such as [err] and the |like. The terns "hal ogen" and

"hal 0"~ refer to fluorine; chlorine, bronm ne and iodine. 10 The terns
"het erecycl e”, " heterocyclic" and "heterocyclo" refer toHasé®ati onally
substituted, fully saturated or unsaturatetl) aromati c or nonaromatic cyclic
group, for exanple, which is a 4 to 7 nenbered nonocyclic, 7 to 11 nenbered
15 Dbjeyclic, or 10 to 15 nmenbered tricyclic ring system which has at

| east one heteroatomin at |east one carbon atomcontaining ring. Each ring
of the heterocyclic group coMatiakeprbamldr oat om may have 1, 2 or 3

het eroat ons sel ected frppm 20Gnestdpteen atoms, oxygen atons or sul fur atomns,
where the nitrogen and sul fur, heteroatons may optionally be oxidi zed and

t he nitrogen heteroaton@“hayn%&E?bnalIy be guaterni zed. The heterocyclic

group may be attached ainpnycyeicey oat om or carbon atom 25 Exenpl ary
nonocycli c hetgrocyclic ou res pyrrolidinyl, pyrrolyl, pyrazolyl,
oxet anyl , pyragolinyl iH?Eazd$§§§54%$ dzol.inyl, imdazolidinyl, oxazolyl,

oxazol i di nyl, isoxazolifgl, swbfenasido, swlfovawidoafhkyudi axolyl, 30

thiazolidinyl, isothiazolyl, ipildeididing,; furyl, tetrahydrofuryl,
t hi enyl, oxadi azol yl, o

RS.__C_N——..

(q) || | ;
0o R®
10

R®=—80,—N— ;
(r)

RS
(s) aryl;
(t) alkylcarbonyloxy;
(u) arylcarbonyloxy;
15 - (v) arylthio;
(w) aryloxy;
(x) alkylthio;
(y) formyl;
(z) arylalkyl; or .

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

The term “heterocyciooxy' denotes a
heterocyclic group bonded through an oxygen bridge.

25 Throughout the specifidation, 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.

30 pPharmaceutically acceptable (i.e., non-toxic,

physiologically acceptable) salts are preferred,
although other salts are also useful, e.a,, in



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

2- oxopyrrolodlnyl 2- oxoazepi nyl, azepinyl, 4-piperidonyl, pyridyl,
pyrazi iyl , HA667a - 9- pyr|n1d|nyl pyri dazi nyl, tetrahydropyranyl
nDrphoLlnyI, t hi anor phol i nyl , thlannnpholinyl sul f oxi de, BA éphollnyl
sul f one, 1, 3-di oxol ane and tetrahydro-l,l-ﬂioxothienyI, t e like. 5
Exenpl ary bicyclic heterocyclic groups include indolyl, benzothlazolyl,
benzoxazol yl, benzothi enyl, quinuclidinyl, quinolinyl,

t et ra- hydr oi soqui nol i nyl, isoquinolijnyl, benzimdazolyl, benzopyranyl,
indolizinyl, 10 hesviadting orcpueidping ehgnbompyhndd e oftyianyl ,

ci nnol i nyl, quin0ﬁ€4|q¥ﬁh | ndazol yl, pyrrolopyridyl, furopyridinyl (such as
furo[ 2, 3-c] pyri di 3 2- b]pyrldinyl] or furo[ 2, 3-b] pyridinyl),

di hydr oi soi ndol yl, 15 mmmmmm rfplrm(xiacm may3fdruli sglite-with

0x0- qui nazol i nyl) 1ih a cy, r clic groups

I ncl ude carbazal ylﬁ enz?‘ltf#ﬁ% Qgﬁgﬁt Hﬂrl}y ﬁé%%??ﬁ?‘ﬁ ?ﬁd

phenant hri di nyP, ~ e eH&alipe, eggth metakﬁesgg$rggg¢g;p1um

"substituted het era&fd@ﬂa@nesmm, 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

10 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 Rl to R14 substituents

15 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 hydrbchioric acid,
hydrogen bromide.'methanesulfonic acid, sulfuric

20 acid, acetic acid, maleic acid, benzenesulfonic
acid, toluenesulfonic acid and various other
sulfonates, nitrates, phosphates, borates,
acetates, tartrates, maleates, citrates,
-succinates, benzoates, ascorbates, salicylates and

25 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
agueous medium followed by lyophilization.

In addition, when the Rl to R4 or Rl to R14

30 substituents comprise a basic moiety such as amino,
zwitterions ("inner salts*) may be formed.

Certain of the Rl to R4 and R11 to r14
substituents of compound I may contain asymmetrlc
carbon atoms. Such compounds of formula I may



refers,to a heterocycle substituted with 1, 2 or.3 of the follow ng: (a)
al kyl, especially lower alkyl; (b) hydroxy (or protected hydroxy); 25

(c) bhalo; (d) oxo (i.e. =0); (e) "amno, alkylamno or dialkylan no; -
(f) akkoxy; (g) carbocyclo, such as cycloal kyl; 30 %géa car boxy;
(i) -heterocyclooxy; (j) alkoxycarbonyl _ gych as unsubsti?ﬁt | ower

al koxycar bonyl; (k) carbanyl, al kyl<carbanyl or HA667a - 10-

di al kyl-carbanyl ; (1) nmercapto; (m nitro; (n) cyano; 5 (o)

car boal koxy; (p) sulfonam do, sulfonam doal kyl or - sul fonam dodi al kyl ;

[err] 10 exist, therefore, in enantiomeric and
diastereomeric forms and in racemic mixtures -
thereof. 2all are within the scope of this
invention. Additionally, compound I may exist as

5 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
ET-1, ET-2 and/or ET-3 and are useful in treatment

10 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

15 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

20 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,

25 including acute and chronic renal failure,
glomerular injury, renal damage secondary to old
age or related to dialysis, nephrosclerosis
(especially hypertensive nephrosclerosis),-
nephrotoxicity (including nephxotoxicity related to

30 imaging and contrast agents and to cyclospdrine),
renal ischemia, primary vesicoureteral reflux,
glomerulosclerosis and the like. The compounds of
this invention may also be useful in the treatment

willpe=



[err] (r) (s) aryl;

(v) arylthio; (w
(a) aryl substitut
al kyl am no, di al ky
denot-es a heterocy
Thr oughout the spe
provi de stabl e noi
sal ts* which are al

Phar maceutical | y aegegiabr@ets . felated -t paradyive elummabbrmecept abl e)

salts are preferre
HA667a isolating o

10

15

30

(f) al kyl carbonyl oxy; (u) aryl carbonyl oxy; 15
aryloxy; (x) alkylthie; (y) fornyl; (z) arylalkyl;
ed with al kyl, cycloalkyl, alkoxy, hydroxy, am no,

| am no, hal o or trihal oal kyl. The ternl"ggk%zgpyclooxy"

clic group bonded throughjan oxygen bridge

or

20

cification, groups and substituents thereof are chosen to
eties and conpounds. The conpounds of forrmula I form

so within the scope of this invention. 30

? k though other salts are al'so useful, e.g., in
uﬁﬁ ?ﬁrng t he conpounds of this
The compounds of the present invention are

also useful in the treatment of endotoxemia or
endotoxin shock as well as henorrhagic shock.

The compounds of the present invention are
also useful in hypox1c and 1schem1c disease and as
anti-ischemic agents ‘for the treatment of, for
example, cardiac, renal and cerebral ischemia and
reperfusion (such as that occurring followiné
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 trauna; treatment
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 dise;se,



inventjon. The conpounds of formula | may formsalts with alkali metals
such as sodium potassiumand 5 lithium with alkaline earth netals such as
cal cium and nagnesium with organic bases such as dicycl ohexyl am ne, |
t-butyl am ne, benzathine, N nethyl-Dglucanm de and hydrakgg qy% and with
am no acids such as arginine, lysine and_thg Like. "Such 10 salts may be
obt ai ned by reacting conpound | with the desired ion in a nmedi.umin which
the salFt precipitates or in an aqueous nedi um followed by |yophilization.
When the [err] to [err] or [err] to [er] substituents 15 conprise a basic

noi ety, sucp as anbaﬁtﬁgcsm@eéfsémmm,nmlmmqscmd‘ Qfog?e&m ]ES Wi g h

a variety of organic and_ inor c_.acids. .Su ts incl.ude those forne

wi t h hydrochl oric gtfaasﬁdeﬁg%f“?ﬁ%rﬁrgeg,aﬁE I f°5n?’c?‘ a?md('f %sul furic 20
acid, acetic acid, basedi ¢iseases baucterss Whodangiddist, trelareeesubifoni ¢ aci d

and various ot hereé&hé?@é‘éféls“'éég”&féndﬁ“é?;*@ﬁs P Ctredtabates

tartrates, mal eat crtrates, succlnates NZOAt 65, ascorbat es,
salicyl ates and 250ft RENigRProskALG IperrrPERkY if 6@%@115‘551%%“ ng

conpound | in an egylyekeny anidplLdt f*&%ﬂdﬁ@ phddeduiregh t he

salt precipitates n.an ous. nmedi um f ol |.owed b o h|||zat|on I n
addi tion, when thefﬂ?#?dfﬁg[gF?TsQ&aﬁﬁﬁQ q)ﬁhﬁqﬁpy ongestive

heart failure including inhibition of fibrosis;
inhibition of left ventricular dilatation,

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

15 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,

20 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 cryoglobulinemia:

25 and treatment of fibrosis associated with renal
dysfunction and hepatotoxicity. The compounds of
this invention may be useful in therapy for
metabollc and neurolog1ca1 dlsorders,_cancer,
1nsu11n—dependent and non 1nsu11n—dependent

30 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 substituents conprise a basic noiety such as amno, zwitterions ("inner
salts") may be fornmed. Certain of the [err] to [err] and [err] [err]
substituents of conpound | may contain asymetric carbon atons: Such
conpounds of fornmula | may HA667a - 12 - exist, therefo [

enantsi omeri ¢ and di astereoneric forns .and %g racemc mxtures thereof. A
are within the scope of this invention. Additionally, conpound | nay exi st
as 5 emantionmers even in the absence of asymmetric carbons. Al such
enantioners are within the scope of this invention. The conpounds of

fornula | are ant agtesdr1fide,l sdrbod@edsoan8Tedzamndtans useful in
treatment 10 of copditions. as iated with Jincreased,ET levels (e.g.,
dialysis, trauna a %)Pagﬁd%é’fpeeﬁ © el‘?&mgF‘ﬁf‘l-s?jependent di sorders.
They are thus useful asThetcdmypmnidsofy ehbigeinyenBionheaadailsosbeati on of a
conposition haVingEéFﬁhféEe&‘qés IAaLicanlieh Egaogﬁgmgﬂnds of this

P (

I nvention, the bl oo res§uré'of a d{ ertensive mamualian (e.g., hunman)
host is reduced. TeRWerting wnayRe (EGE] gnbikikeysi ngueRdadypert ensi on and

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

10 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,

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

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

25 hydroflumethiazide, bendroflumethiazide,
methylchlorothiazide, trighloromethiazide,
polythiazide or benzothiazide as well as ethacrynic
acid, tricrynafen, chlorthalidone, furosemide,
musolimine, bumetanide, triamterene, amiloride and

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



(preeclanpsi a and ecl anpsi a), acute portal 20 hypertension and
hypertensi on secondary to treatnment with erythr.opoietin. The conpounds of
the present invention are also useful in the treatnent of disorders rel at ed
to renal, glonerular and nesangial cell function, 25 inclu §%7%Fute and
chromic renal failure, glonmerular injury,_ 1%nal danage secondary to ol d age
or related to dialysis, nephrosclerosis (eSpecially hypertensive

nephroscl erosis), nephrotoxicity (i ncl udi ng nephrotoxicity related to 30

I magi ng and contrast agents and to cycl osporine), renal ischema, primry

vesi coureteral ref tgxmuga@@a:rgg %cfﬁfé&i@os@,d s chk@.in'gbgoﬁorrpounds of
this invention may_al %O be us i,n the tre 7a - 13- of

negi . HAG6
di sorders rel at ed PEOPUFHE ¢ %XMFQﬁMﬁQWQQH? Q& this *nggﬁﬁﬁﬁunds of the
present invention wiehahstheﬁﬂﬂsdgerr&ﬂgetdesﬂnﬁh@d belewdahdxehiea or 5

endot oxi n shock as, gﬁé#dﬁing&ﬁp ﬁ§ E@E%EHBQEBQE ggsthe pr esent
i nvention are al so usé OXI & and T scheni I sease an
anti-ischenic ébenaspxgveérﬂpaaqgunﬁnqe<ﬁ Theycompounds of this
invention may also be formulated with, or useful in
conjunction with, antifungal and immunosuppressive
agents such as'aﬁphotericih B, cyclosporins and the
like to counteract the glomerular contraction and
10 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
15 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
20 from about 1 to about 2500 mg, preferably from
about 5 to about 2000 mg) in s1ng1e or 2 to 4
divided daily doses.
The active substance can be utilized in a
composition such as tablet, capsule, solution or
25 suspension containing about 5 to about 500 mg pér
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
30 conventional manner with a physiologically
acceptable vehicle or carrier, excipient, binder,
preservative, stabilize;, flavor, etc., or with a
topical carrier such as Plastibase (mineral oil

N



exanpl e, cardiac, renal and cerebral ischemia and 10 reperfusion (such as
t hat occurring follomﬁng car di opul nonary bypass surgery), coronary and
cerebral vasospasm and the like. In addition, the conpounds of this

i nventi-on may al so be useful as anti-arrhythnic agents; antgxeesh, angi nal
agents; anti-fibrillatory agents; anti-.astfymatic agents;
anti-atherosclerotic and anti- arteriosclerotic agents; additives to
cardi opl egi ¢ solutions for cardiopul nonary bypasses; adjuncts to
thronbolytlc t herapy; and anti-diarrheal agents. 20 The conpounds of this

invention may be ugelilled withepapyethylenerassi edlled aicyt ilgn addepramy for
peri pheral vascul ar_,di_ sease naud s di sease and Takayashu's

di sease); treatnenphgfm@gFH éEaﬂyBE? 6Sﬁy (e.g., hypertrophic 25
car di onyopat hy); treat mitie compoundsyofuthenanyehyjpen tralsiakso be

(e9: Pl exogeni o, Afolibehrbl BdlLa1800s Tk Oee NSURALANG ATR! Y

hypertenS|on secon ure, radratio not herapeuti c
injury, or othe? t@iseases: apdnaftSuchnay che rEprmelatad as & GFe@Escul ar
di sorders, such asco#t balkemefitgr ai ne and subarachnoid hennrrhage t r eat nent

of central nervous_systg&;behaV|or§ dIS rde&i ireatqﬁp %a _
gastrointestinal di seasd®®GORPRUNGR BF P§@ B F1FR FNP] di sease,

formulated in compos1t10ns such as sterile
solutions or suspensions for parenteral

10 administration. About 0.1 to 500 milligrams of a
compound of formula I is compounded with a
physiologically acceptable'vehicle, carrier,
excipient, binder, prese;vative, stabilizer, etc.,
in a unit dosage form as called for by accepted

15 pharmaceutical practice. The amount of active
substarnice 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

20 prepared by methods analogous to those described in
U.S. Application Serial No. 08/493,331, filed July
24, 1995 by Murugesan et al. (Attorney Docket No.
HA662c), incorporated herein by reference, or by
methods such as those described following. In any

25 of the following methods, R11, R12, R13 and/or r14
may be converted at any.sﬁitable point to a
different R11l, rR12, R13 and/or R14 group such as is
described in the aforementioned U.S. Application
Serial No. 08/493,331. For example, an R?l group

30 which is alkyl can be converted to an ril group
which is alkyl substituted by an amine or amide
group by methods known in the art.



HA667a_ 14- gastric nucosal damage, ulcer and ischenic bowel disease;
treatment of gall bladder or bile duct- based di seases such as chol angitis;
treatment of pancreatitis; regulation of cell gromh; treatnent 5 of benign
prostatic hypertrophy; restenosis follow ng angioplasty or yh@lghaw ng any
procedures including transplantation; theragy-for congestive heart failure
including inhibition of fibrosis; inhibition of left ventricular

di I atation, 10 renodeling and dysfunction; and treatnment of hepatotoxicity
and sudden death. The conpounds of this inventi'on may be useful in the
treatment of sicklg,cell disease inclgdgRREthg initiation and/or evol ution
of the pain crises m} t@is di sease; 15 treat.nent of the del eterious
consequences of ET- L odbq&ng-tunnrs such as héﬁertension resulting from
hemangi operi cyt oma; nt of early and adv sed 3 ver di segseyand

injury including attgpeht R,jgations (e.g., h atotoxicity,g? fibrosis
and cirrhosis); trea of spas di seases of e : nd/ or
bl adder: treatment RS hepatorqpal rome; 4r of §mruno ogicaf

e

di seases invol ving vasculiti &'sT 'r@pusB}é sclerosi®® ni xed
cryogl obulinem a; 25 and treatnen fibrosis & g;@d wi th renal
~ halo . 2 (where "Prot*" is a

rotecting group)
1" (w_here halo is p ~ g. P
Cl, Br or I)

‘,J--——-(cnd)p | )
IS

Pd (O), base, solvent

Remove
Protecting Group

soN ——-@)\ 4

aAs depicted above by Scheme I, the title
compounds 4 may be prepared by a PA(0) catalyzed

5 coupling of an appropriately protected
phenylsulfonamide-2-boronic acid intermediate 2,
with a 4-heterocyclic aryl halide 1. The coupling
is performed in the presenée of a suitabtre base,
such as agueous potassium carbonate, and a solvent,



dysfunction and hepatotoxicity. The conpounds of this invention may be
useful in therapy for netabolic and neurol ogi cal disorders; cancer;
insulin-dependent and non insulin-dependent 30 diabetes nellitus;

neur opat hy; retinopathy; maternal respiratory distress Syngmes9a
dysnenorrhea; epilepsy; henorrhagi c and i-sgbemi ¢ stroke; bone renodeling;
psoriasis; and chronic inflammtory di seases such as rheumatoid arthritis,
HA667a* - 15- osteoarthritis, sarcoidosis and eczenatous dermatitis (al
types of dermatitis). The conpounds of this invention can al so be

formul ated i n conbsuehi as avimixtambtdriélﬁoinﬁerxeomﬂr ethgnedzyn®heECE)

i nhi bitors, such a l?@ih f%tg&g%tregcgm._gr taBt agenkst s;
pot assi um channel g[e)eners In inhibitors “hirudin oand the

like): growth factGPTPARRS] -ﬁ»o‘Pié SRV %M%P&%GGF’-PBG?’CQEE vity; 10
platel et activating facterthEAbdranidoadidigron @ Hliensrmediald 2) isecept or

antagoni sts; repin_in |b| ors;_angj ofensin converting enz SE
i nhi bitors such® as¥eR ?Sﬁ i Py’ QO‘F‘EW tig JoLebyy b e&ﬁéﬁ&ﬁﬁ‘\e he
al acepril, enal aprgl may also be coupled. to compound ;L where -0S02CF3

replaces the halo group.
A boronic acid intermediate 2 shown in scheme

I may be prepared from a 2-bromophenylsul fpnamide 5

10 (preparation of which is described in EP
Publication number 0,569,193 (1993)) as shown below
in Scheme II by lithiation with a suitable alkyl
lithium (such as n-butyl lithium), subsequent
treatment with a trialkylborate (e.4d.. triisopropyl

15 borate) and finally adding an aqueous acid such as
aqueous hydrochloric acid: '

SCHEME II

Br X\Y

soz1v O

130
R q Prot R
R3

alkyl lithium

|U|

2 -trialkyl borate
3 HC1
HO OH
\_/ X

o
e
0
=
'R
%
cr
A
i

20 _ R14
{(In the schemes shown herein, “prot* is.an
appropriate protecting group for the sulfonamide



15 delapril, pentopril, quinapril, -rampril, lisinopril and salts of such
conpounds; neutral endopeptidase (NEP) inhibitors;.dual NEP-ACE inhibitors;
HMG CoA reductase inhibitors such as pravastatin and mevacor; squal ene
synthetase 20 inhibitors; bile acid sequestrants such as-ggge3aran;

cal ci-um channel bl ockers; potassium chanreRgaetivators; beta-adrenergic
agents; antiarrhythm c agents; diuretics, such as chlorothiazide,

hydr ochl or ot hi azi de, flunethiazide, 25 hydroflunethiazide,

bendr of | unet hi azi de, net hyl chl orot hi azi de, trichl oronet hi azi de,

pol yt hi azi de or behmuttbicar.i dhiss iselllsas deskadibedi tn aEP dPublicatiern en,

chl ort hal i done, f &Eggg(gasd@uggbiq&gga)Qqnetanide, trianterene, am/l oride
and 30 spironol actone and “sal’t’s “of “such ‘conpounds;_ and thronbol ytic agents
such as tissue pl & nda teidilis goxpqunds) mayeadspi kanpreparedt P¥pt oki nase,

uroki nase, prour oldNashatd rafiteey lshichd BeddW 1AJSOHBMESPL DK ageract i vat or
conpl ex (APSACk. |If HAG667a - 16- fﬁ%ﬁﬁéﬁ%$9¥ﬁi a fixed. dose, such
conbi nati on prdducts_gnpl oy the conp s invention within the

dosage range descri el ow and t he

A {CH») ) )
r? Y ’ l:>\ e
R11._.__O_R12 1 alkyl lithium

k‘*’) -2 trialkyl borate

1 Br -
- : 3 H+

Rl

LT
INST
4 al"(CHz)
g2 Y 112:,\‘
R Tjszjnﬁz

B

HO” “on
5
Br x‘*y
SO,N O P& (O0) + Compound 8,
{ -
Rls_o\ Prot Ré base / solvent
\/ "R3



ot her pharmaceutically active agent within its 5 approved dosage range.

The conpounds of this invention nmay also be fornulated with, or useful in
conjunction wth, antifungal and i nmmunosuppressive agents such as
anphotericin B; cyclosporins and the like to counteract thegpaglegerul ar
contraction and 10 nephrotoxicity secondapy to such conpounds. The
conpounds of this invention nmay al so be used in conjunction wth
henodi al ysis. - The conpounds of the invention can be admi nistered orally
or parenterally to various 15 namalian speci es known to be subject to such
mal adi es, e.g., huggns, in an effective anmount within the dosage-range of
about 0.1 to about Tng kg, preferably about 0.2 to about 50 ng/kg and
nore preferably abo 5fto about 25 ng/kg. (or 20 from about 1 to about
2500 ng, preferably about 2000 ng) in single or 2 to 4

di vi ded daily doses. active gu famge can be utilized i-n a conposition
such as tablet, capdule, solution or uspensi on contai ning about 5 to
about 500 ny per unit dosage of rile orRY¥* xture of. conpounds of
formula | or in topical formfor woun [
conpound of forrmula I, 1 to 5 treatnent$
in a 30 conventional manner with a phy
carrier, excipient, binder, Rr13

Remove Protecting
Group

~ Compound 4



preservative, stabilizer, flavor, etc., or with a topical carrier such as
Pl asti base (m neral oil HA667a - 17 - gelled with polyethyl ene) as
called for by accepted pharnmaceutical practice. The conpounds of the
invention may al so be administered topically to treat peripgaggdly vascular 5
di seases and as such may be fornul ated as gscream or ointnent. Fhe
conpounds of formula | can also be fornmulated in conpositions such as
steril e solutions or suspensions for parenteral 10 admnistration. About
0.1 to 500 milligrams of a compound of forrmula I' is conpounded with a

physi ol ogi cal 'y agﬁﬁpﬁébi@td@mmhﬂe mrscneéme e, piaellt',—HE'téiﬁ‘leE:ycllc
preservative, sta e nj. r

accepted 15 phar néic-%%ﬁl’l%]ai‘&%r%caf%: i él‘#‘ Fn]bgfsrf’\glg sgg {iance in
t hese conp05|t|onslntepmeﬂmatﬂ|inmuasthﬁuﬁﬁquﬁnceashummabl@hdssage in the

range indicated is s 10 RicepIRhg' WieAt hOn may be
20 prepared by tﬁgﬁé aqslogous to tﬁyge deséilbeqog 1 _g Aﬁpllcatlon

Serial No. 08/ 403, SQEPoYnq o ;Rﬂgwldes a biaryl ana
dgprotectlon, biaryl analog 3 leads to the title

compound 4. If the boronic acid group of compound

6 is replaced by a trialkyltin moiety, then

compound 6 may also be coupled to compound 5 when
10 -0S02CF3 replaces the halo group.



24, 1995 by Murugesan et al.
by methods such as those described follow ng.
converted at any

herein by reference, or

any 25 of the follow ng nethods,
suitabke point to a different[err]Jand/or [err] group such agpé

(Attorney Docket No. HA662c),

[err] and/or [err] may be

i ncor por at ed
I n

escri bed

in the aforementioned U S. Application Setizdg No. 08/493,331. For exanpl e,

an [err] group 30 which is al kyl

i's alkyl

art. HA667a - 18-

can be converted to an [err] group which
substituted by an am ne or am de group by methods known in the
[err] As depicted above by Schene I, t

he title

conpounds [err] may be prepared by a PHEREMRB! gdwzed coupling of an
appropriately protected phenylsulfonanide-z-boronic acid internedi ate 2,

with a 4-heterocyclic

sol vent , - 19 -

de 1.

HA667a
x\Y

The coupling is perfg

d in the

presence of a suitable%gase( such as aqueous potassiun1c;:jizite, and a

RB-I:SEE\

oY

gue  Prot .3

PAa (0), base,
solvent

PA (0), base,

o
4—-—.

%

R R12 3’
X\Y
SOzN
R4 Remove protecting
group

i

Compound 4'. (where p = 0)

Sozlil_—'go/k +  RI— }__ R12.
» \l/

Br

solvent

(where p = 0)



‘Such as a mixture of toluene and ethanol. The resulting conpound 3 is
converfed into the title conpound A by renpval of the protecting group. |f
the boronic acid group of internediate 2 is 5 replaced by a trialkyltin
noiety,. then internediate 2 may al so be coupled to conpoundagéewliere [err]
repl aces the halo group. A boronic acid +n2érsaediate 2 shown in schene |
may be prepared froma 2-bronophenyl sul fonam de 5 10 (preparation of which
is described in EP Publication nunber 0,569, 193 (1993)) as shown below in
Schene Il by lithiation with a suitable alkyl lithium (such as n-butyl
lithium, subsequent traatskown win [Schems dVkyither &islee cgmponndsdpropyl 15

ieciie Svival i '[%'?‘? ]d‘g? b BT Bl YC BaRA1 LA HBIY ST 0., ¢
an appropriate prdti® EﬁQnﬁF¥4ndQH%¥a§&VPoﬁanWBE a hads7a - 20 -

dlbromobenzene Z to provide the 4'-bromo-biphenyl

5 derivative 8. PA(0) coupling of compoqu 8 with
either a heterocyclic boronic acid or a
heterocyclic tin derivative (where R1S is lower
alkyl) then affords, after deprotection, the title
compound 4°'. _

10 (For general strategies in biaryl synthesis,
see, e.g., Bringmann, et al., Angew. Chem. Int.,
Ed. Engl. 29 (1990) 977 - 991. For heterocycles,
see, e.g., V. N. Kalinin, Synth. 413 - 432 (1992)
and T. R. Bailey, Tetrahedron Lett. 27, (1986) 4407

15 - 4410.)
C. The 4'-heterocyclic aryl halide 1 can be
prepared by those skilled in the art by a variety
of methods described in the literature. A few
representative examples are shown below:



function. This is also described in EP Publication nunber 0, 569, 193
(1993).) B. The title conpounds nay al so be prepared by alternate routes
shown below in SCHEMES II1 and IV: SCHEME [I11l [err] HA667a - 21 - [err]
HA667a-- 22- As depicted above in Schene 11, a 4'-HeterocyHA667aryl halide
1 can: be converted to a boronic acid inter2®dtate 6 via the sequence shown.
Thi s conmpound 6, upon Pd(O catal yzed coupling with a 5 conpound 5,

provi dés a biaryl analog 3. Upon deprotection, biaryl analog 3 |eads to the
title conpound 4. If the boronic acid group of conmpound 6 is replaced by a
trialkyltin noietyt«X hen conpound Grﬁéhﬁﬁgelbe coupl ed to conpound 5 when
10 [err] replaces the halo group. '

RO,
\ OH
B/

Pd(0) .

-
base, solvent

(where Z is
Cl, Br or I)

halo
1|
(where p = 0)
As shown in Scheme V, the PA(0) catalyzed
5 cross-coupling of a 4-bromo phenylboronic acid (10)
with a heterocyclic halide 9, in the presence of a
base and suitable solvents, provides the 4'-~
heterocyclic aryl halide 1'. A variety of 4'-
heterocycles such as pyridines and pyrimidines can

10 be prepared using this method. See, for example,
Mitchell and Wallbank, Tet. Lett., 32, 2273 (1991).



HA667a -23 [err]

HA667a As shown in Schene 1V, the title conpound 4

can

be prepared by the Pd(O catalyzed coupling of the boronic acid derivative
2, with a 1,4- dibronobenzene 7 to provide the 4'-Dbrono-bi phenyl 5

derivative 8. Pd(O coupling of conmpound 8 with either a hglggHecyclic
boronic acid or a heterocyclic tin derivatigge-(where R15 is |ower alkyl)
then affords, after deprotection, the title conmpound 4'. 10 ( For

general- strategies in biaryl synthesis, see, e.g., Bringnmann, et al.,

Angew! Chem Int.,
e.g., V. N Kalini

Lett. 27, (1986) 4407 15 - 4410.) C The 4'-heterocyclic aryl halide 1

Ed. Engl. 29 (1990) 977 - 991. For heterocycles, see,

ai.pynth. 413 - 432 (1EHEMEIVE R Bail ey, Tetrahedron

can be prepared by thpse skilled in th% art by a variety of methods

described in the lit

10

o

As shown, a heterocyclic boronic acid or
related tin species (9) can be coupled with a 1,4-
dibromobenzene 7 in the presence of Pd(0) to
provide a 4'-heterocyclic aryl halide ]1' (where p =
Q).

Compounds, shown by formula 9 are either
commercialy available or can be prepared by methods
known in the art. See "The Chemistry of
Heterocyclic Compounds®, John Wiley & Somns.

ature. A few repfesentative exanpl es areggshown bel ow



20 HA667a - 25 - [err] As shown in Schenme V, the .Pd(O catalyzed 5
cross-coupling of a 4-brono phenyl boronic acid (10) with a heterocyclic
halide 9, in the presence of a base and suitable solvents, provides the 4'-
heteroeyclic aryl halide 1. A variety of 4'- heterocycles gngéras pyridines
and pyrimdines can 10 be prepared using-t@ys-nethod. See, for exanple,
Mtchell and Wall bank, Tet. Lett., 32, 2273 (1991). HA667a -26- [err] 5
As shovwin, a heterocyclic boronic acid or related tin species (9) can be
coupled with a 1,4- di bronmobenzene 7 in the presence of Pd(O to provide a
4' -heterocyclic aryl hdndertaifwisrstances)) theOboronicCaopdunakg, behown by

formula 9 are el thgl; LAUARLEPAY 3hAEbRREEOtoCRBr PErR" ERE &8Py At hods
reaction. (Again, for general strategies in biaryl
synthesis, see: Bringmann et al., Angew. Chem.
5 Int.., Ed. Engl. 29 (1990) 977 - 991.)

The 4'-heterocyclic aryl halide 1 can also be
prepared from the corresponding compound where the
4'-position bears, in place of the heterocycle, a
reactive group such as cyano. Such preparation may

10 proceed by converting the reactive group to the
desired 4'-heterocycle by methods known in the art.
For example, a 4'-cyano aryl halide may be
converted to the corresponding 4°'-amidine aryl
halide:

15

halo

and the latter converted to a 4'-pyrimidine aryl
halide 1 by methods such ‘as those described in

20 Wagner et al., Chem. Ber. 104, 2975-2983 (1971),
incorporated herein by reference.
D. The 4'-alkyl pyridine or pyrimidine title
compounds may also be prepared by the alternate
route shown below in Scheme VII. In these

25 compounds, K, L and T are C, at least one of J and
U is N, and p is 1 or 2: '



known in the art. See "The Chenistry of Heterocyclic Conpounds", John WIey
& Sons’. HA667a -27- In certain instances, the boronic acid nay be
replaced with a tin species to performthe coupling reaction. (Again, for
general strategies in biaryl synthesis, see: Bringmann et ghgg7dngew. Chem
5 Int, Ed. Engl. 22 (1990) 977 - 991.) Theag' =heterocyclic aryl halide 1
can al so be prepared fromthe correspondi ng conpound where the 4'-position
bears, -in place of the heterocycle, a reactive group such as cyano. Such
preparation may 10 proceed by converting the reactive group to the desired
4' -heterocycl e by nmethods known in theSgEEMEFgIIexanple, a 4'-cyano aryl
hal i de may be converted to the corresponding 4'-amdine aryl halide: 15

[err] and the latter converted to a 4 -pyr|n1gL )aryL_gééﬂ?ﬁﬁé?by met hods

such as those described rRA 20 er?et al ., rer . 5- 2983
(1971), incorporated herein jerence. D. e 4'-al kyl pyridine or
pyrimdine title J\rU Rn__o R12
I '\|/'
_ Br
X=2¢Cl, Br, I 12
u

1 2

Rf o~ o

dJd. U

(i) couple ;
(CH,)p - Title

compound 4*

HO\ /OH Ko Y

O
\C)/ SozT_®R4

Br R13 __@ Prot R3
2

R14 2
1= (ii) Remove protecting
- group
As shown, the treatment of a 2-halo pyridine

5 or a 2-halopyrimidine 11 with a wittig ylide 12,
prepared by methods known in the art, followed by
hydrolysis of the intermediate using an agueous
base such as sodium carbonate, provides the
corresponding 4-bromophenylalkyl

10 pyridine/pyrimidine 1*. Pd(0) catalyzed
cross-coupling of 1" with 2, followed by removal of
the protecting group, affords the title compund 4°".
(See, for example, E.C. Taylor and S.F. Martin, J.
Am. Chem, Soc., 94, (1972) 2874.) e

15



conpounds may al so be prepared by the alternate route shown bel ow in Scheme
VII. In these 25 conpounds, K, L and T are C, at least one of J and Uis N,
and pis 1 or 2: HA667a - 28 - [err] (ii) Renobve protecting -

group As shown, the treatnent of a 2-halo pyridine 5 or a@gsdzopyri m dine
11 with a Wttig ylide 12, prepared by meti®®ds known in the art, followed
by hydrolysis of the internediate using an aqueous base such as sodi um
carbonat e, provides the correspondi ng 4-bronophenyl al kyl 10
pyridi'ne/pyrimdine 1". Pd(O catalyzed cross-coupling of 1" with 2,

foll owed by renpvaB.of ®héypicadcexkagpieofipr forming amaitoxide @@Tpund 4"

(See, for exanple,sgogh ngbgrlﬁngcﬁgﬁé “ef¢in, J. Am Chem Soc., 94,
(1972) 2874.)

SCHEME VIIL

Ol e

N-=»0O

@ RCO3H
_ A
. o)
SO,N > o)
! SO !N SO ‘io\N
H3C CH3 @

HaC CH;
4= 4 v
= CHsz, m-chlorophenyl, etc.

The appropriate pyridine analogs can be
oxidized to the corresponding N-oxide derivatives
using a variety of known oxidizing agents such as

10 m-chloroperbenzoic acid or peracetic acid. The
above scheme is also applicable to other isomeric
pyridine analogs.

The invention will now be further described by
the following working examples, which are preferred

15 embodiments of the invention. These examples are
meant to be illustrative rather than limiting.



- 29 E. A typical exanple for formng an N-oxide is shown bel ow in Schene
VIIl: SCHEME VIII [err] [err] R = CH3, mchlorophenyl, etc. The appropriate
pyri di ne anal ogs can be oxidized to the correspondi ng N-oxi de derivatives
using & variety of known oxidizing agents such as 10 m chl etaggrdenzoi c
acid or peracetic acid. The above schene 4 g0al-so applicable to other

| soneric pyridine anal ogs. The invention will now be further described by
the foldow ng working exanples, which are preferred 15 enbodi nents of the

i nvenfion. These exanples are neant to be illustrative rather than
limting. HA667a - 30 - N-(3.4-D netBxamplésbxazol yl)-4'-(2-
pyrimdinyl)[ 1.1 -biphenyl]-2-sulfonamde [err] A 2- (4-Bronophenyl)
pyrimdine 10 - To a_solution of 0.8 g (4.0 nmmol) of p-brono

phenyl boroni ¢ acid and 0. = =4 =-(a=

5 .
B
N. 2N
0
SBER
o CH,
CH;
A. ~{(4-
10 To a solution of 0.8 g (4.0 mmol) of p-bromo

phenylboronic acid and 0.23 g (0.2 mmol) of
tetrakis (triphenylphosphine)palladium(0) in 20 mL
of toluene under argon, 10 mL of 2M aqueous sodium
carbonate was added, followed by 1.0 g (6.23 mmol)

15 of 2-bromopyrimidine in 10 mL of 95% ethanol. The
mixture was refluxed for 1.5 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

20 evaporated. The residue was chromatographed on 100
g of silica gel using hexanes/ethyl acetate 3:1 to
afford 0.82 g of compound A as a white gglid.



tetrakis(triphenyl phosphi ne)pal | adiun{0) in 20 nL of toluene under argon,
10 nL of 2M aqueous sodi um carbonate was added, followed by 1.0 g (6.23
mmol ) 15 of 2-bronopyrimdine in 10 nL of 95% et hanol. The m xture was
refluxed for 1.5 hours, diluted with 100 nL of water and exgxggt£d with 3 x
50 nlL -of ethyl acetate. The conbi ned organi¥lextracts were washed once with
100 mL of brine, dried and 20 evaporated. The residue was chromatographed
on 100 y of silica gel using hexanes/ethyl acetate 3:1 to afford 0.82 g of
compound A as a mhlte solid. HA667a - 31 - B

N- (3, 4-Di et hyl - |E.oxazolly-}03.|\4--[l:(1methwﬂ.h5xy.sbhazy).yfiel By €2~ - (2-pyrim -

dinyl)[ 1.1 -biphenyl]- % Q pn of 0.35 g
(0.91 muol ) of 2- Borono Hﬁ 3 §§ §K)Fe§h¥%3xgzoﬁzlﬁ§ké? 2-

met hoxyet hoxy) met hyl | benz k&4 by . QRBNESETDI ) of
tetrakis(triphenyl - phosphlne)palladlun(O) I n 20 mL of toluene under 10

orgon. 10 I of 52 M adueoug, sed AN RS, 0CRE Rkl pise By 0,278 9,
for 1.5 hours, d|Itnarbnn4n+(BOQ—ﬂhmethyﬂksplaoﬂazolyl)-N-[(2-
methoxyethoxy)methyl]lbenzenesulfonamide and 0.052 g
(0.045 mmol) of tetrakis(triphenyl-
phosphine)palladium{(0) in 20 mL of toluene under
10 argon, 10 mL of 2 M aqueous sodium carbonate was
added followed by 0.278 g (1.18 mmol) of compound A
in 10 mL of 95% ethanol. The mixture was refluxed
for 1.5 hours, diluted with 100 mL of water and
extracted with 3 x 50 mL. of ethyl acetate. The
15 combined organic extracts were washed once with 100

mL of brine, dried and evaporated. The residue was
chromatographed on 75 g of silica gel using
hexanes/ethyl acetate 2:1 to afford 0.14 g (39%) of
compound B as a colorless gum.

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

To a solution of 0.13g (0.25 mmol) of

25 compound B in 6 mL of 95% ethanol, 6 mL of 6N
aqueous hydrochloric acid was added and refluxed
for 1.5 hours. The mixture was then concentrated
and diluted with 10 mL of water, and the solution
was neutralized to pH 7 using agqueous sodium

30 Dbicarbonate. The mixture was then reacidified to
pH 4 using glacial acetic acid, and the solution
was extracted with 3 x 50 mL of ethyl acetate. The
combined organic extracts were washed once with
water, dried and evaporated (0.1l g). Tﬁis



extracted with 3 x 50 nL of ethyl acetate. The 15 conbi ned organic extracts
were washed once with 100 nmL of brine, dried and evaporated. The residue
was chromat ographed on 75 g of silica gel using hexanes/ethyl acetate 2:1
to affard 0.14 g (3999 of conpound B as a colorless gum 2§Xg67a
N—(3,4-EﬁnethyI-S-isoxazonI) 4 -(2- - 32 -
pyrimdinyl)[1.1 -bi phenyl]-2-sul fonam de To a solution of 0.13g (0.25
mol) of 25 conpound B in 6 nL of 95% ethanol, 6 nL of 6N aqueous

hydroéhl oric acid was added and refl uxed for 1.5 hours. The mixture was

t hen concentrated aa&eﬁﬁb&twasmbuniiIEdnbyﬁrewanse pha#eﬂprevakatﬁwa was

neutralized to pH ﬁpﬁglgg gqggogssgg o P é}H§¥1 7oext ure was

then reacidified to u5|ng acl al acetic aci 1he sol uti on was
extracted with 3 xS9dveptop d ﬂglmﬁ’é@%‘?b He wahar ndb 3¢ gani ¢ extracts

were washed once wfi:&hf\mbebacdti@da@id) eMRP B ¥ asblvenkl 20)(108Ni s HA667a
DS 510 col tim BEFRER9Rs, AR VERESE: (D00% et M O RRAR A0, 106
The appropriate fractions were collected and
neutralized with aqueous sodiumibicarbonate to pH 7
and concentrated to 10 mL. The solution was then
acidified to pH 4 using glacial acetic acid and the
10 white solid was filtered and dried to provide 0.09g
(87%) of the title compound. M.p. >210°C.
1l NMR(CDC13): 8 1.70 (s, 3H), 2.00 (s, 3H), 6.49
(br s, 1H), 7.09 - 8.70 (m, 10H). '
13¢ mMr (cDC13): & 6.6, 10.8, 108.5, 119.4, 127.3,
1§ 127.8, 128.0, 129.0, 130.3, 132.5, 133.1, 137.4,
138.0, 140.7, 141.0, 154.1, 157.3, 161.8, 164.1.




trifluoroacetic acid) and 30% sol vent A (10% 5 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
m.. The solution was then acidified to pH 4 using glacial apgdra acid and
the 10 white solid was filtered and dried t33 provide 0.09g (87% of the
title conpound. Mp. >210[err]. [err] NVR [err]: [err] 1.70 (s, 3H), 2.00
(s, 3H 6.49 (br s, 1H), 7.09 - 8.70 (m 10H). [err] NWR [err]: [err] 6. 6,
10. 8, "108.5, 119.4, 127.3, 15 127.8, 128.0, 129.0, 130.3, 132.5, 133.
137.4, 138.0, 140.7, 141.0, 154. 1 157.3, 161.8, 164.1. Exanple 2 20

N (3, 4-D net hyl - SAJsoxaz Lyl ) [1, 1

- bi phenyl ] -2-sul fonam de |[err a - - A 2-
(4-Bromophenyl ) pyridine To a solutlon of 2.0 g (9 96 mol ) of p- 5 brono

phenyl boronic acid.and 0. %6 @ £818tiBR! 6£02.0 g (9.96 mmol) of p-
etrakd oL Py B RNEREAPLLAShET d1d "adP 05y | W o152 9on
tetrakis (triphenylphosphine)palladium(0) in 20 mL
of toluene under argon, 15 mL of 2M aqueous sodium
carbonate was added followed by 3.16 g (20 mmol) of
2-bromopyridine in 15 mL of 95% ethanol. The
10 mixture was refluxed for 2 hours, diluted with 100
nl, 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 100 g of silica
1§ gel using hexanes/ethyl acetate 4:1 to afford 2.3 g
of compound A as a light yellow solid which
solidified on standing.

B. N-(3,4-Dimethyl-5-isoxazolyl)-N-[(2-
20 methoxyethoxy)methyl]l-4*-(2-pyridinyl) {1,1'-
biphenvll-2-sulfonamide

To a solution of 1.47 g (3.84 mmol) -of 2-
Borono-N- (3, 4-dimethyl-5-isoxazolyl) -N-[ (2-

25 methoxyethoxy)methyl]lbenzenesulfonamide and 0.173 g
(0.15 mmol) of tetrakis(triphenylphosphine)-
palladium(0) in 40 mL of toluene under argon, 20 mL
of 2M aqueous sodium carbonate was added, followed
by 1.0 g {(4.27 mmol) of compound A in 20 mL of 95%

30 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 -



carbonate was added foll owed by 3.16 g (20 mmol ) of 2-bronopyridine in 15
The 10 mxture was refluxed for 2 hours, diluted with
100 nL of water and extracted with 3 x 50 nL of ethyl acetate. The conbi ned
organi c. extracts were washed once with 100 nL of brine, drigdsand
evaporat ed. The residue was chromatographed3#n-100 g of silica 15 gel

nmL of 95% et hanol .

hexanes/ et hyl

solid which solidified on standing. B.

N- (3, 4- Di et hyl -

/RN Yleedak 202310kl hebbld20. Q’é g ﬁ?%) of

nmet hoxyet hoxy) met hyl ] benzepesul f onam_de _and 0. 173 g (0.1
&dﬁ%ﬂ’d”rﬁﬂ)s as\ @ SHLOFEEES M@ nL of toI uene under argon,

tetrakis(triphenyl
of 2M aqueous sodi um car bonate was added,

i B & i ¢ ol et e 148 zé@?t“ht‘tt%%“’isséeit”é?d
The conbi ne& - 4 sakales jllonan
dried and evaporated The re5|due was

20 nmL
nmol )
for 2
et hyl
of bri

of conpou
hour s,
acetate
ne,

10

15

To a solution of 0.9 g (1.78 mmol) of
compound B in 12 mL of 95% ethanol, 12 mL of 6N
agqueous hydrochloric was added and the mixture was
refluxed for 2 hours. The mixture was then
concentrated and diluted with 25 mL of water and
the solution was neutralized to pH 7 using agueous
sodium bicarbonate. The mixture was acidified to
pPH 4 using glacial acetic acid, and the solution
was then extracted with 3 x 50 mL of ethyl acetate.
The combined organic extracts were washed once with
water, dried and evaporated (0.75g). The residue
was chromatographed on 25 g of silica gel using
hexanes/ethyl acetate 3:2 to provide 0.53 g (73%)
of the title compound. M.p. 85-90°C. '
Analysis calculated for CpHi9N303S. 1.17 H0:
Calculated: C, 61.94; H, 5.04; N, 9.85; S, 7.52.
Found: C, 62.10; H, 4.66; N, 9.69; S, 7.81.

usi ng

acetate 4:1 to afford 2.3 g of conpound A as a |ight yell ow

5- |soxazolyl) N-[(2- 20 nethoxXethoxy)nethyI] 4

- (2-pyridinyl)[ 1, 1' chyamatagnapheds onf §0agi o Fdlicsove
mmol ) of 2- Bor ono- “Wsfaheks

iwsing 1.47 g (3.84

followed by 1.0 g (4.27

gt h 100 nL



HAG67a - 34 - chr omat ogr aphed on 50 g of silica gel

usi ng hexanes/ et hyl

acetate 2:1 to afford 0.91 g (47% of conpound B as a colorless gum 5 C

N (3, 4-Di net hyl -5-i soxazol yl)-4 -(2-

pyridinyl)[1, 1 -bi phenyl]-2-sul fonam de To a solution of 0.BaA§6Td. 78 mmol)
of compound B in 12 nL of 95% ethanol, 12-m5o0f 6N 10 aqueous hydrochloric

was added and the m xture was refluxed for 2. hours.

The m xture was then

concenttated and diluted with 25 nL.of water and the sol uti on was

neutrdlized to pH 7 using aqueous sodi um bi carbonat e.

The m xture was

acidified to 15 pH 4 using gl aci al acet EZam@l8-3and the sol ution was then
extracted with 3 x 50 nL of ethyl acetate. The conbi ned organic extracts

were washed once with wate
chr omat ogr aphed on 25 g of
provide 0.53 g (73% of

he resi due was

cal cul ated for Berr] 1.17 terf] Calculated >C' 61. 94 H 5 04 N, 9.85; S,

7.52. Found: C, 62.10; H,

66; N, 9.69; S, 7.81. 25

Y
T H N
o CHg
CH,
A. - -
10 To a solution of 4-bromophenylboronic acid

(1.41 g, 7 mmol), 3-bromopyridine (6.64 g, 42 mmol)
in 50 mL of toluene and 40 mL of 95% ethanol under
argon, tetrakis{triphenylphosphine)palladium(0)
(809 mg, 0.7 mmol) was added, followed by 30 mL of
15 2M aqueous sodium carbonate. The reaction mixture

was heated at 85°C for 1.5 hours,

cooled and

diluted with 150 ml, of ethyl acetate. The organic
liquid was separated and washed with 20 nmL water
and 20 mL brine, dried and concentrated. The

20 residue was chromatographed on silica gel using 4:1
hexane/ethyl acetate to afford compound A (1.5 g,

92%) as a colorless oil.

‘el



HA667a -35 - Exanple 3 N-(3, 4-Di nethyl -5-isoxazolyl)-4"-(3-
pyridinyl)[1,1-bi phenyl]-2-sulfonam de [err] A .

3- (4- Bronophenyl ) pyri di ne 10 To a solution of 4-bronmophenyl boronic
acid (%41 g, 7 mmol), 3-bromopyridine (6.64 g, 42 mmol) i mas@7gL of

tol uene and 40 nL of. 95% et hanol under arg@s, -

tetraki s(triphenyl phosphi ne)pal | adi un(0) (809 ng, 0.7 mml) was added,

foll owed by 30 nL of 15 2M aqueous sodi um carbonate. The reaction m xture
was héated at 85[err] for 1.5 hours, cooled and - diluted with 150 ni of

et hyl acetate. TheBor gani ¥-K3 gtBinsthylefarigowzolyMedtrdd2wi th 20 nL wat er

and 20 nL bri ne, dri?d_anﬂeEH&£§€Eﬁ6%¥¥h fﬂyiful'ié§ﬂd?fidW§§l)[1,%'—
chr omat ogr aphed on S|I|cg ge! USIEE _.E &exane‘ethyl acetate to afford
conpound A (1.5 g, 92% : 667a -36- B
N- (3, 4-Di net hyl -5-i soxazol yl )-N-[(2- .
met hoxyet hoxy) gethyl ] -4"-£3- QLS fhiWid e L-n MR &, 7-2ihboRgT 88
isoxazolyl) -N-[ (2-methoxyethoxy)methyl]benzene-
sulfonamide (384 mg, 1.0 mmol), compound A (351 mg,
1.5 mmol) in 9 mL of toluene and 7.2 mL of 95%
ethanol under argon, tetrakis(triphenyl-
10 phosphine)palladium(0) (116 mg, 0.1 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 50 ml of ethyl
acetate. The organic liquid was separated and
15 washed with 10 mL water and 10 mL brine, dried and
concentrated. The residue was chromatographed on
silica gel using 1:2 hexane/ethyl acetate to afford
compound B (346 mg, 70%) as a colorless gum.

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

To a solution of compound B (346 mg, 0.70
mmol) in 10 mL of 95% ethanol, 10 mL of 6N aqueous
25 Thydrochloric 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
reacidified to pH 5 with glacial acetic acid. The
30 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 100:2.5
dichloromethane/methanol to afford the title



5 To a solution of 2-Borono-N-(3,4-dinethyl -

i soxazol yl)-N-[ (2-net hoxyet hoxy) et hyl ] benzene- sul fonanide (384 ng, 1.0
nmol ), conpound A (351 ng, 1.5 nmol) in 9 nL of 'toluene and 7.2 niL of 95%
et hanol. under argon, tetrakis(triphenyl- 10 phosphine)pal | ggiggO (116 ny,
0.1 mrol ) was added followed by 5.4 niL of- 34 agueous sodi um car bonate. The
reaction mxture was heated at 75[err] for 3 hours, cooled and diluted with
50 m of ethyl acetate. The organic |iquid was separated and 15 washed
with 10 nmL water and 10 nL brine, dried and concentrated. The residue was
chr omat ogr aphed oncsinbbuadgetwasmgg 10%) hex anadleite/ |scddel.at M.pa 86For d
conpound B (346 NO 4 | ess gum 20 C

N- (3, 4- Di net hyl - 5- |soxa26$ﬁ? ﬁBL g

pyridinyl)[1,1"-bi ﬁﬁéﬁyS}52C§&Fﬂéﬁ‘aﬁ¢d€°¢oC%2wm3&1 ‘0f0-ddmpelnd B (346

mg, 0.70 mmol) in éQ1ph1ated>% €1 hgsosz; 19, i, 63‘ G aguaqus g257.76.
hydrochl oric acjd was dded and ref éed for pour The reaction_m xture
O ¢

was concentrated aRBURAé pH of FhebdoP?iti®n ad‘f'ué‘toe&.4t058 dsPRg sodi um

bi carbonate solution. It was then reacidified to pH 5 with glacial acetic

acid. The 30 mxture was extracted wt 40, L ethyl acetate. The
organic liquid was washed with 10 nL wa O nL brine, dried and
concentrated. The residue was chromatographed on silica gel usi ng 100: 2.5
di chl or onet hane/ neighanal. Lo t.he 3 -N- - _5-
10 i 't —bi -2
CH;0,
|
N

Ty
o . CH,

15
. To a solution of 2-amino-4, 6-dimethoxy-

pyrimidine (12.41 g, 80 mmol) in 66 mL of
concentrated hydrochloric acid.at -8 to -12°C, a
solution of sodium nitrite (11.04 g, 160 mmol) in

20 22 mL water was added over 30 minutes. The mixture
was stirred at room temperature overnight. The
precipitate was separated by filtration &nd washed
with small amount of water. The solid was"



HA667a - 37- conmpound (199 ngy, 70% as a white solid. Mp. 96- 106[err]
(anmor phous). Analysis calculated for [err] 0.44 [err]: Calculated: C,

63.92; H 4.83; N, 10.17; S, 7.76. 5 Found: C, 63.95; H 4.64; N
10. 14; .S. 7.55. Exanple 4 4'-(4,6-D nmet hoxy-2-pyrimdinyl)-kéé7a
4-di net hyl -5- 10 I soxazolyl) [ 1,1'3®iphenyl]-2 -sulfonamde [err]
A 2- Chl or o- 4, 6-di net hoxypyri mdine 15 To a sol ution of

2-am no- 4, 6-di net hoxy- pyrimdine (12.41 g, 80 nmol) in 66 nL of
conceftrated hydrochloric acid at -8 to -12[err], a solution of sodium
nitrite (11.04 g, msmiwle)i in 200 BB dichioromerlameldetirimdr 30 ni nutes.

The m xture was sti 0 r r g @}% %f%l te was
separated by filt ra{| on an(lil[n QH%E%EB? H £ F‘ygfn%lhjn{g%q &t t-'tegol i d
was HAG667a was concentrated to glve compound A (3.74 g, 27%)

as a white solid.

B. — — - — 1

To a solution of 4-bromophenylboronic acid

(602 mg, 3 mmol), compound A (524 mg, 3 mmol) in

10 22.5 mL of toluene and 18 mL of 95% ethanol under
argon, tetrakis(triphenylphosphine)palladium(0)
(208 mg, 0.18 mmol) was added, followed by 13.5 mL
of 2M aqueous sodium carbonate. The reaction
mixture was heated at 80°C for 1.25 hours, cooled

15 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 4:1
hexane/dichloromethane to afford compound B (170

20 mg, 19%) as a white solid:

C. 4'-~(4,6-Dimethoxy-2-pyrimidinyl)~-N-(3,4-
dimethyl-S5-isoxazolyl)-N-{ (2-methoxyethoxy) -

To a solution of 2~Borono-N-(3,4-dimethyl-5-
isoxazolyl) -N-{ (2-methoxyethoxy)methyl]lbenzene-
sulfonamide (384 mg, 1.0 mmol), compound B (339 mg,
1.15 mmol) in 9 mL of toluene and 7.2 mL of 95%

30 ethanol under argon, tetrakis(triphenylphosphine)-
palladium(0) (116 mg, 0.1 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 50 mL of ethyl acetate.



- 38 - dissolved in 200 nL dichl oronet hane, dried (magnesium sulfate) and
filteréd, and the filtrate was concentrated to give conpound A (3.74 g,

27% as a white solid. 5 B. 2- (4-Bronophenyl) -4. '

6- di met.hoxypyrimi dine To a solution of 4-braonophenyl boroni cHa66%Wa(602 ng, 3
mol ) » conpound A (524 ng, 3 mol) in 10 -2295-nl.of toluene and 18 nL of
95% et hanol under argon, tetrakis(triphenyl.phosphine)palladiun(0) (208 ng,
0.18 mmbl ) was added, followed by 13.5 niL of 2M aqueous sodi um carbonate.
The réaction mixture was heated at 80[err] for 1.25 hours, coodled 15 and
diluted with 60 nL The Qrganig digudd wage separnptefi quashe@swidpal@ted and

washed with 15 nL vt efatiddd sk Mo Ritj Neridel, cdratd SAACEShEShEERtNE
resi due was chronmat.Qgraphed. on silica g@l u3|nﬁ é:l heane/dlc | or pnet hane
to afford compound Tt HRFUIpE, yas shFonatoozapied g §ileca gel using

4' - (4, 6- D net hoxy- 3 gy rherahe\dthyll- @detate to afford compound C (370

(rjriarﬁ;wl[ 151I nggﬁgln‘%%]) :gti)g%ﬁa%%ééggg%g&gméol ution of
2-Borono-N—(3,4-dinethyI-S: i soxazol yl ) - N-[ (2- met hoxyet hoxy) net hyl ] benzene-

R A v
) dimethyl-5-isoxazolyl).[1l,1'-biphenyl]-2-
sulfonamide
10
To a solution of compound C (370 mg, 0.67

mmol) in 15 mL of 95% ethanol, 15 mL of 6N agqueous
hydrochloric acid was added and refluxed for 45
minmutes. The reaction mixture was concentrated and

15 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 50 mL ethyl acetate. The
organic liquid was washed with 15 mL water and 15

20 mL brine, dried and concentrated. The residue was
chromatographed on silica gel using 10:1 and then
5:1 dichloromethane/ethyl acetate to afford the
title compound (185 mg, 60%) as a white solid.
M.p. 83-93°C (amorphous).

25 BAnalysis calculated for C23H22N40sS°
Calculated: C, 59.22; H, 4.75; N, 12.01; s, 6.87.
Found: C, 59.15; H, 4.76; N, 11.73; S, 6.56.



30 ethanol under argon, tetrakis(triphenyl phosphine)- palladiun{0) (116
ng, 0.1 mmol) was added, followed by 5.4 nL of 2M aqueous sodi um car bonat e.
The reaction m xture was heated at 75[err] for 3 hours, cooled and diluted
with 5Q nL of ethyl acetate. HA667a -39- The organic |iqgunéenas
separated, washed with 10 nL water and 10-nd0b+ine, dried and concentrat ed.
The resi due was chronat ographed on silica gel using 3:1 hexane/ et hyl
acetate to afford conpound C (370 5 ng, 67% as a colorless gum D
4'-(4;76- D met hoxy-2-pyrimdinyl)-N(3,4-

di et hyl - 5-i soxazol yl )[1, 1' - bi phenyl ] - 2Ezampfllendni de 10 To a sol ution of
conpound C (370 ng, 0.67 mmol) in 15 nL of 95% et hanol, 15 nlL of 6N aqueous
hydrochl ori ¢ acid was added and refluxed for 45 n1nutes The reaction

m xture was concentrated amg{#s4-Rimgrhyl-3niscxazelehl bt usted to 8
usi ng sodi um bi car bonat ey ' %3 AvAqi-0i-Ei g g
gl acial acetic gcid. The m xture was extracted wth 3 x 50 nL et hyl
acetate. The organlc liquid was yashed with 15 nL water and 15

[

o
\/ —n
~ \

A. ={(4- rimi
n-Butyllithium (1.6 M in hexanes, 8.0 mL, 13

10 mmol) was added dropwise over 8 minutes to a
solution of 1,4-dibromobenzene (3.6 g, 15 mmol) in
ether (22 mL) stirring at 0°C under argon in an
oven-dried flask. After stirring at 0°C for 30
minutes, the reaction solution was cooled to -35°C

15 and a solution of pyrimidine (1.2 g, 1.2 mL, 15
mmol) in ether (15 mL) was added over 10 minutes.
After stirring at -35°C for 20 minutes, the
reaction was quenched with water (4.5 mL) and
transferred to a separatory funnel. Extraction

20 with ether (2 x 30 ml) and dichloromethane (30 mL),
and dryving the combined organic layers over'
magnesium sulfate, afforded 4.2 g of material after
evaporation of the solvent.



20 nL brine, dried and concentrated. The residue was chromat ographed on
silica“gel using 10:1 and then 5:1 dichl oronet hane/ethyl acetate to afford
the title conpound (185 ng, 60% as a white solid. Mp. 83-93[err]

(amor phous). 25 Anal ysis cal cul ated for C23H22N405S: Cal culgaesh?a C, 59. 22;
H 4.7v5; N, 12.01; S, 6.87. Found: L£4H% 15, H 4.76; N, 11.73; S

6. 56. HA667a -40- Exanple 5 N (3, 4-D nethyl-5-isoxazolyl) -4"- (4-
pyrimdinyl)[1, 1 -bi phenyl]-2-sul fonam de [err] A

4- (4- Bronophenyl ) pyrinmidine n-Butyllithium (1.6 Min hexanes, 8.0 n_, 13 10
mmol ) was added dropwi se her résiduet wast diasebvedi im @¢eupnedhmdonnbenzene

(3.6 9, 15 mml) | Raklbak e622cBbng LbEhDEo!of Sédadlilsh ASRld e

oven-dried fl ask. ter stirri
sol ution was cool ed~B8 M&dr yfa§5aéﬁedau§5w‘-;% E#Ilb%l?ﬁicﬁfhg?nﬁlznﬁji 1.2
m., 15 nmol) in et his( E2litionawagddedlaned A& MouiButddertledirring at

-3slerr] for 20sm QULERy oh"Gak® 231t 2R edPEndSs0s NES1 Y1LB, 24 Bh1hE a1k 2and
acetone and ethanol, and the filtrate was
evaporated to afford 2.3 g of crude product.
Recrystallization from heptane afforded 0.78 g
(24%) of compound A. M.p. 81.0-83.5°C.

10
B. N- (3, 4-Dimethyl-5-isoxazolyl) -N-[{(2-
methoxyethoxy)methyl]-4'- (4~
pyrimidinyl) [1,1'-biphenyl]-2-
15 A solution of 2-Borono-N-(3,4-dimethyl-5-

isoxazolyl) -N-[ (2-methoxyethoxy)methyl] -
benzenesulfonamide (1.0 g, 1.6 mmol) in ethanol
(sparged with argon 20 mihutgs, 7.2 mL) was added
to a solution of compound A (0.50 g, 2.0 mmol) in

20 toluene (sparged with argon 20 minutes, 14 mL). To
this solution was added a solution of sodium
carbonate (0.45 g) in water (sparged with argon 20
minutes, 7.2 mL) followed by tetrakis(triphenyl-
phosphine)palladium(0) (0.13 g, 0.11 mmol). After

25 refluxing under argon for 4.5 hours, the solution
was cooled and poured into brine (20 mL).
Extraction with ethyl acetate (2 x 70 mL) and
drying the combined organic layers over magnesium
sulfate afforded 1.6 g of crude product after

30 evaporation of the solvent. Flash chromatography
(silica, 50 mm diameter, 50% ethyl
acetate/dichloromethane) afforded 0.20 g (25%) of
compound B. "

-



transferred to a separatory funnel. Extraction 20 with ether (2 x 30 m)
and di chl oronet hane (30 nL), and dryi-ng the conbi ned organic |ayers over
magnesi um sul fate, afforded 4.2 g of material after evaporation of the

sol vent « HA667a - 41 - The residue was dissolved in acet gaggzaad
saturated acetone solution of potassium pergagrate (-30 nL) was added until
the purple color remained. This solution was refluxed for 10 minutes. The 5
reaction was filtered through Celite, rinsing with acetone and ethanol, and
the filtrate was evaporated to afford 2.3 g of crude product.
Recrystal | i zati on f€om hep§atie, &fDimetdd 10-5-8 spxadiylof-4¢efdound A. M p.

ﬁéiﬁogié?Lg;;§ﬁegﬁij 4 (ﬁy yr|£hgﬁﬁpyfiﬁj%&ﬁ%&%ﬁg%y%]hz[(gulfonan1de 15
A sol ution of 2- Boronolw(ﬁﬁlégﬁﬁﬂﬁﬂg
i soxazol yl) - N-[(2- met hoxyeﬁwmmmwﬂ &le(bqwrgdeocaoomﬂoll 6
mol ) 1n ethanoly (spargqd Wi M @'Pd)> %l WY F5arbchi B c"5218976%
mL) was stirred at 80°C. After 7 hours, the
ethanol was evaporated in vacﬁo{ and the residue
transferred to a separatory funnel with
dichloromethane/water. The aqueous layer was
10 brought to pH 1.5 with saturated sodium
bicarbonate. Extraction with dichloromethane (4 x
20 mL) and drying over magnesium sulfate afforded
0.24 g of crude product after evaporation of the
solvent. Flash chromatography (silica, 15 mm
15 diameter, 8% methanol/dichloromethane) followed by
recrystallization from hot methanol afforded 42 mg
(26%) of the title compound. M.p. = 211.0-
214.0°.
Analysis calculated for C21H18N403S ¢ 0.16 H20:
20 Calculated: C, 61.61; H, 4.51; N, 13.68; S, 7.83.
Found: C, 61.66; H, 4.42; N, 13.63; S, 7.60.



to a solution of conmpound A (0.50 g, 2.0 mmol) in 20 toluene (sparged with

argon 20 m nutes,
carbonate (0.45 Q)

foll owed by tetrakis(triphenyl -

14 ni).

in water (sparged with argon 20 mnutes, 7.2 mlL)

To this solution was added a sol ution of sodi um

phosphi ne) pal | adi um( O (0. 18ag678. 11 mmol ).

After 25 refluxing under argon for 4.5 heuag8, -the solution was cool ed and
poured into brine (20 nL). Extraction with ethyl acetate (2 x 70 nL) and

drying the conbi ned organic | ayers over
crude Pproduct after 30 evaporation of the solvent.

magnesi um sul fate afforded 1.6 g of
-Fl ash chr omat ogr aphy

(silica, 50 mmdianeter, 50% et hyl acet Bsamblehléor oret hane) afforded 0.20 g
(259 of conpound B. HA667a - 42 - C.

N- (3, 4- Di net hyl - 5-i soxazol yl)
sul fonam de A sol ution of 4 D -
m.) and 6N hydrochl ori c agygsf i

hours, the etha oI
a separatory fu

10

15

blchenyl] 2-

-4 -
¥ et hanol

- pyrimidinyl)[1, 1

(6.0

igéfter 7
was evaporated I n vacuo, |due transferred to
with
N
|
N
o] O
\ —_
<
N—4 \
H , CHj
CH,

A. 2-(4-Bromophenvlipvrazine

n-Butyllithium (1.6 M in hexanes, 8.0 mL, 13
mmol) was added dropwise over 8 minutes to a
solution of 1,4-dibromobenzene (3.6 g, 15 mmol) in
ether (22 mL) stirring at 0°C under argon in an
oven-dried flask. After stirring at 0°C for 30
minutes, this solution was added over 13 minutes to
a solution of pyrazine (0.86 g, 11 mmol, 0.86 mL)
in tetrahydrofuran (34 mL) stirring at -78°C. Once
the addition was complete, dry air (passed through
a bed of calcium sulfate) was bubbled through the
solution. After 30 minutes, the cold bath was
removed, and then after another 30 minutes, the
reaction was quenched with water (4.5 mL) and
transferred to a separatory funnel. Exqzaction
with dichloromethane (2 x 50 mL) and drying the



di chl or onet hane/ wat er. The aqueous | ayer was 10 brought to pH 1.5 with
sat urated sodi um bi carbonate. Extraction with dichloronethane (4 x 20 i)
and drying over magnesium sul fate afforded 0.24 g of crude product after
evaporation of the solvent. Flash chromatography (silica, 1HA68VA5
di anet-er, 8% net hanol / di chl oronet hane) fotl&ded by recrystallization from
hot methanol afforded 42 ng (26% of - the title conpound. Mp. = 211.0-
214.0C. " Analysis calculated for [err] * 0.16 [err]: 20 Cal cul ated: C,
61.61;" H 4.51; N, 13.68; S, 7.83. Found: C, 61.66; H, _4.42; N, 13.63;
S, 7.60. HA667a cabimed eygard 1@y exspPNerhpraBeiuRagl fate ' - (2-
?ngm nyl% [1i )1 -batﬂf@fwéaB-f:glslt&Idr?ﬁwc@%i%s'rw hlEtber élraﬁorati%ﬁ;r?_f the
- Bronophenyl ) pyrazi pe n-Bu 1.t hi.um (1. n hexanes, :

mol ) was added dr ¥ﬁ?§nmne%?§hrﬁBﬁQE&F89§a?qugﬁéilG?'1?5-%Wbronnbenzene
(3.6 g, 15 mmol) i ndidmeter 225 3riarigili lalciengtet/dﬁ.eh_rlbrumdehanegon in an

5 afforded 0.93 g (36%) of compound A. M.p. 105.0-

107.5°C.
B. N- (3,4-Dimethyl-S5-isoxazolyl)-N-[ (2~
10 : methoxyethoxy)methyl]-4'- (2~ '
pyrazinyl)[1l,1'-biphenyl]-2-
1£ 1id

A solution of 2-Borono-N-(3,4-dimethyl-5-
isoxazolyl)-N-[ (2-methoxyethoxy)methyl] -

15 benzenesulfonamide (1.0 g, 1.6 mmol) in ethanol
(sparged with argon 20 minutes, 7.2 mL) was added
to a solution of compound A (0.50 g, 2.0 mmol) in
toluene (sparged with argon 20 .minutes, 14 mL). To
this solution was added a solution of sodium

20 carbonate (0.45 g) in water (sparged with argon 20
minutes, 7.2 mL) followed by tetrakis(triphenyl-
phosphine)palladium(0) (0.13 g, 0.11 mmol). After
refluxing under argon .for 4 hours, the solution was
cooled and poured into brine (20 mL). Extraction

25 with ethyl acetate (2 x 70 ml) and dryving the
combined organic layers over magnesium sulfate
afforded 1.6 g of crude product after evaporation
of the solvent. Flash chromatography (silica, 50
mm diameter, 50% ethyl acetate/ dichloromethane)

30 afforded 0.15 g (19%) of compound B.



oven-dried flask. After stirring at [err] for 30 ninutes, this solution was
added over 13 mnutes to 15 a solution of pyrazine (0. 86 g, 11 mmol, 0. 86
nL) in tetrahydrofuran (34 n.) stirring at -78[err] Once the addition was
conpletg, dry air (passed-.through a bed of cal ci um sul f at e)ga@s7d&ubbl ed

t hrough the solution.. Afiter 30 m nutes, thelkald bath was 20 renoved, and
then after another 30 m nutes, the reaction was quenched with water (4.5
m.) and*transferred to a separatory funnel. Extraction with dichl oronethane
(2 x 50 nmL) and drying the HA667a - 44 - conbined organic l'ayers over
magnesi um sul fat e ﬁforded‘ﬂ(%bﬂ;ﬂ%&rﬁa&smwlﬁh tat2on of the

sol vent . FI ash chromat ogrgg}‘ﬁé 11qa, 1/SbiphehgpieL, 5% et hyI
acet at e/ di chl or onet hane) f 93 g (36% of corrpound . Mp. 105.0-
107.5C. B. N (3, 4-Di n@ﬁy{g@q‘g& azolyl)-N[(2- 10
net hoxyet hoxy) met hyl ] - 4 - (R-sqlytdonnplf) compbuhdpie(§l15 2g, skl3®namole A
isg&;'zgry?;_ﬁ;[ls rzogg} #@%}gﬁ}g%&fﬁgiﬁp f.nd 6N hydrochloric acid (4.6
mL) was stirred at 90°C. After 3 hours, the
ethanol was evaporated in vacuo, and the residue
transferred to a sepafatory fuhnel with
dichloromethane/water. The aqueous layer ‘was
10 brought to pH 1.5 with saturated sodium _
bicarbonate. Extraction with dichloromethane (4 x
20 mL) and drying over magnesium sulfate afforded
0.18 g of crude product after evaporation of the
solvent. Flash chromatodraphy {silica, 15 mm
15 diameter, 7% methanol/dichloromethane) afforded 94
mg of almost pure product. Preparative HPLC (¥YMC
S-10, 30 x 500 mm, 68.4% methanol in water with 1%
trifluorocacetic acid, 25 mL/minute, fractions 17 to
19.5 minutes) afforded 64 mg (52%) of the title
20 compound. M.p. = 131.0-134.0°C. _
Analysis calculated for C21H18N403S « 0.50 H20:
Calculated: C, 60.71; H, 4.61; N, 13.49; s, 7.72.
Found: C, 60.49; H, 4.37; N, 13.17; s, 8.09.



15 benzenesul fonamide (1.0 g, 1.6 mml) in

et hanol (sparged with argon

20

mnutes, 7.2 nL) was added to a solution of conpound A (0.50 g, 2.0 mmol)

i,n toluene (sparged with argon 20 minutes, 1
added a solution of sodium 20 carbonate (O.

4 m). To this solution was
45 g) in water faeperged with

argon=20 minutes, 7.2 nmL) followed by tetsadd s{triphenyl -
After refluxing under argon for

phosphi ne) pal | adi um( O (0.13 g, 0.11 nmol).
4 hours, the solution was cool ed and poured

into brine (20 nL). Extracti

25 w'th ethyl acetate (2 x 70 nl) and dryin% t he conbi ned organic | ayer

over magnesium sul fate afforded 1.6 g o

roduct after evaporation

the solvent. Flash chronmatography (silica, 50 mm di aneter, 50% et hyl

acet at e/ di chl oronet hane) 30 afforded 0, 15
HA667a -45- C. N (3, 4-

pyra2|nyl)[1,1' bi pheny gk iG] '

0.30 mmol ) 5 s et hanol (4.6 nL) and 6N hyd
stirred at 90[err]. After 3 hour t he et han
the residue N

g (199_ of conpound B.

rochlorlc'aC|dx(4 6 m.) was
ol was evaporated in vacuo,

AL 5 (4-F ] 1) imidi

10

15

20

A solution of 4-bromophenylboronic acid
(2.0 g, 10 mmol) in ethanol (sparged with argon 30
minutes, 44 mL) was added to a solution of 5-
bromopyrimidine (1.9 g, 12 mmol) in toluene
(sparged with argon 30 minutes,. 87 mL). To this
solution was added a so}ution of sodium carbonate

(2.7 g) in water (sparged with argon 30 minutes, 44

mL) followed by tetrakis(triphenylphosphine)-
palladium(0) (0.76 g, 0.66 mmol). After stirring
under argon at 75°C for 1 hour, the solution was
cooled and poured into brine (50 mL). Extraction
with ethyl acetate {2 x 250 mL) and drying the
combined organic layers over magnesium sulfate
afforded 3.4 g of crude product after evgporation
of the solvent. Flash chromatography (silica, 50

on
S
of

and



transferred to a separatory funnel w th dichl oronethane/ water. The aqueous
1ayer Wwas 10 brought to pH 1.5 with saturated sodi um bi carbonat e.
Extraction with dichloronethane (4 x 20 nm.) and drying over magnesi um
sulfatg afforded 0.18 g of crude product after evaporati on HK6&%e sol vent.
Fl ash:chr omat ography (silica, 15 nm 15 di-addter, 7%

nmet hanol / di chl or onet hane) afforded 94 ng of al nost pure product.
Preparative HPLC (YMC S-10, 30 x 500 mm 68.4% nethanol in water with 1%
trifluoroacetic acid, 25 nL/mnute, fractions 17 to 19.5 m nutes) afforded
64 my (52% of themm giameberonbbuk@.18% pethyh31 0-134.0[err]. Analysis

cal cul ated for ]erahetaeeﬁalaamoms%mﬂtml&e@w1 H 4.61; N, 13.49;
S, 7.72. Found: 09. HA667a - 46-

Exanpl e 7 N- (3. 4- DFﬁEFK?Fa%1F§BRAQBI§T9m2£°?5$t ér Atforded 1.0 g
pyrimdinyl)[1. 1'-apkenplf] compolthdnal Mep[ e144.0e146.5%%C.
5-(4- Brom)phenyg )pyrimdine A solution of 4-bronophenyl boronic acid
B. N- (3, 4-Dimethyl-5-isoxazolyl) -N-[ (2-
methoxyethoxy)methyl]-4'~(5-
pyrimidinyl) [1,1'-biphenyl]-2-
sulfonamide
10 A solution of 2-Borono-N-(3,4-dimethyl-5-
isoxazolyl)-N-[ (2-methoxyethoxy)methyl] -
benzenesulfonamide (1.0 g, 1.6 mmol) in ethanol
(sparged with argon 20 minutes, 7.2 mL) was added
to a solution of compound A (0.50 g, 2.0 mmol) in
15 toluene (sparged with argon 20 minutes, 14 mL). To
this solution was added a solution of sodium
carbonate (0.45 g) in water (sparged with argon 20
minutes, 7.2 mL) followgd by tetrakis(triphenyl-
phosphine)palladium(0) (0.13 g, 0.11 mmol). After
20 stirring at 75°C under argon for 4 hours, the
solution was cooled and poureq into brine (20 mL).
Extraction with ethyl'acetate (2 x 70 mL) and
drying the combined organic layers over magnesium
sulfate afforded 1.8 g of crude product after
25 evaporation of thé solvent. Flash chromatography
(silica, 50 mm diameter, 50% ethyl acetate/hexane
followed by 10% methanol/ethyl acetate) afforded
0.15 g (19%) of compound B.

30 c. N-(3,4-Dimethyl-5~isoxazolyl)-4'-(5-
pyrimidinyl)[1,1'~biphenyl]-2-
sulfonamide '

A solution of compound B (0.15 g, 0.30 mmol)
in ethanol (4.6 mL) and 6N hydrochloric acid (4.6



10 (2.0 g, 10 mml) in ethanol (sparged with argon 30 ninutes, 44 nL) was
added to a solution of 5- bronmopyrimdine (1.9 g, 12 mmol) in tol uene
(sparged with argon 30 mnutes,.87 nL). To this solution was added a
solutiqgn of sodiumcarbonate 15 (2.7 g) in water (sparged giddy=argon 30
m nutes, 44 nL) followed by tetrakis(triphagyl-phosphi ne)- pall adi un(0)
(0.76 g, 0.66 mml). After stirring under argon at 75[err] for 1 hour, the
sol ution was cool ed and poured into brine (50 nL). Extraction 20. Wit h

et hyl -acetate (2 x 250 nlL) and drying the conbi ned organi c l-ayers over
magnesi um sul f at e alLi owdeds8itrgdoatcfOlz. prkﬁhﬂxt hﬂtwrsava:ﬂm ation of the

. o)
T Ot o1y ey SPEFABEATARY CrabbEgeedin RS the TBGATEIE, O
hot ether affordedW@sotgyapsfeyred E@n‘bo%ﬁéla%tqm funpelowidd 5T err]. 5 B.
N- (3, 4- Di met hyl - 5- @g3ekasebibthinéWat &8l hometétﬁi@e@tlwelr 4ias (5-
pyrimdinyl)[1, § %rg E¥|LO pHSH'BO”a saturated sodium.
bicarbonate. Extractlon w1th dlchloromethane (4 x
20 mL) and drying over magnesium sulfate afforded
0.13 g of crude product after .evaporation of the
solvent. Flash chromatography. (silica, 15 mm
10 diameter, 7% methanol/dichloromethane) afforded 54
mg of almost pure product. Preparative HPLC (YMC
S-10, 30 x 500 mm, 66.8% methanol in water with 1%
trifluoroacetic acid, 25 mL/mlnute, fractions 16 to
18 7 minutes) afforded 25 mg (20%) of the title
15 compound. M.p. = 105.0-109.0°.
Analysis Calculated for C21H318N403S « 0.40 C2HF302
e 0.90 Hy0:
Calculated: C, 55.91; H, 4.35; N, 11.96; S, 6.85.
Found: . c, 55.92; H, 3.97; N, 11.61; s, 7.29.



10 A sol ution of 2- Bor ono- N- ( 3, 4- di met hyl -

I soxazol yl ) - N-[ (2-net hoxyet hoxy) net hyl ] - benzenesulfonan1de (1. 0 g, 1.6
mrol) in ethanol (sparged with argon 20 mnutes, 7.2 nL) was added to a
solutign of compound A (0.50 g, 2.0 mml) in 15 toluene (skmé§eal with
argon- 20 mnutes, 14 nL). To this solutiend®as added a sol uti on of sodi um
carbonate (0.45 g) in water (sparged with argon 20 mnutes, 7.2 nL)

foll owd by tetrakis(triphenyl- phosphine)palladium(0) (0.13 g, 0.11 mmol).
After 20 stirring at 75[err] under argon for 4 hours, the solution was
cool ed and poured into brine (20 nL). Ek&ARB&Bef with ethyl acetate (2 x 70
m.) and drying the conbi ned organic | ayers over nagnesi um sul fate afforded
1.8 g of crude product aft 5 vapaoration, of th | vent Fl ash

chr omat ogr aphy (silica, 50ﬁnﬁiﬂ4%ﬁ%Qé$b§iﬁé%%§$§4‘é%ﬁiiﬁ%ﬁQ+§xane f ol | owed
by 10% net hanol /eth ddéhm 11 { cbiiphe: . Pdnantide xRde’ :
N- (3, 4- Di net hyl z5- |soxazolyl) 4' - (5 pyr|n1d|nyl) [1, 1 blphenyl] 2-

sul f onam de A sglutlon of conpo B (0.15 g, 0.30 mml)-in ethanol (4.6
mL) and 6N hydrochloric acid ¢4. JA667a ' '

\\t,-

i 1
= S N
S
o CH,
CH,3
A. N-(3,4-Dimethyl-5-isoxazolyl)-4'~(2~
pyridinyl){1l,1'-biphenyl]-2-sulfonamide,
10 ~ Nd-oxide

To a solution of 0.15 g (0.37 mmol) of the
title compound of Example 2, above, in 5 mL of
dichloromethane, 0.088 g of m-chloroperbenzoic acid

15 was added and the mixture was stirred at room
temperature for 3 hours. The mixture was then
evaporated and 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%

20 water, 0.1% trifluoroacetic aci&) and 42% solvent A
(10% methanol, 90% water, 0.1% trifluoroacetic
acid). The appropriate fractions were collected,
neutralized with agqueous sodium bicarboridte to pH 7
and concentrated to 10 mL. The solution was then



- 48 - nL) was stirred at 90[err]. After 2 hours, the ethanol was
evaporated in vacuo, and the residue was transferred to a separatory funnel
wi t h di chl oronet hane/ wat er. The aqueous |ayer was 5 brought to pH 2.0 with
sat urat,ed sodi um bi carbonate. Extraction with dichloronet hatssqZa x 20 i)
and drying over magnesi um sulfate afforded 30 23 g of crude product after
evaporation of the solvent. Flash chromatography (silica, 15 nm 10

di anet ér, 7% met hanol / di chl oronet hane) afforded 54 ng of al nost pure
product. Preparative HPLC (YMC S-10, 30 x 500 nm 66.8% met hanol in water
with 1%trifl uor oad@siidd fiedd tooBHnd/ uehng cglacirl jarrtip acidi @ wheut es)

afforded 25 ng (20%hi%le WoRilll Wh8 £21t€PEROHAE drdéd.to éﬁﬁ& bo%«s@[e”]-

Anal ysi s Cal cul at ed f err 9 C,
55.91: H, 4.35 N, S11°68) flé*‘&S“E&E 8°J“P°“ngc %sﬂ’gz ﬂs §7 N 11.61:

S, 7.29. 20  HAG@Rmlysds CElauphted Kor(3C22H10Nae1Sy|152Q $ttazol yl) -4 -

(2- 5 calculated: C,58.44; H,4.99; N,9.29; $,7.09.
Found: ¢,58.82; H,4.36; N,8.91; S,6.75.
Example 9
10 - (3.4-Dj -5-4 -4 - (6- -2-
OCH,
N
(o] o]
S\
\
N\
H
CH,
CH;

15 a. - -6=

A solution of 5.0 g (21.24 mmol) of 2,6-
dibromopyridine and 8.2 mL (35.875 mmol) of 25%
sodium methoxide/methanol in 15 mL of methanol was

20 stirred at reflux for about 26 hours at which point
TLC (1:1 ethyl acetate:hexane) showed no 2,6~
dibromopyridine remaining. The reaction mixture
was cooled to room temperature, poured into cold 5%



pyridinyl) [1,1 -biphenyl] -2-sulfonamde. [err]-oxide 5 [err] A N-
(3, 4-Dinethyl-5-isoxazolyl)-4"-(2- pyridinyl)

[.1, 1" - bi phenyl ] - 2- sul f onam de, 10 [err]-oxide To a solution of 0.15
g (0.37 mol) of the title conpound of Exanple 2, above, i nggdrg of

di chl er onet hane, 0.088 g of n}chloroperbenqg_c.a0|d 15 was added and the
m xture was stirred at roomtenperature for 3 hours. The m xture was then
evapor @& ed and the residue was purified by reverse phase preparative HPLC
on a 30 x 500 mm ODS S10 col um usi ng 58%'sol vent B (90% net hanol, 10% 20
water, 0.1%trifl uoddast bdcarbodhagedard‘exaraetéd Avitﬂlﬁ)%trl’quhaamier.%%
water, 0.1%triflu Th p. t r 8C

col l ected, neutral ?‘zfg% te[\r% a%%hg(})‘ag'sgla?u%é%l%%?bvg%%t%ééﬁ% and
concentrated to 10aﬂnlemshgghuwashedaslthéhrlne+vdﬁieﬁ-Gmﬁgneﬁmunfued to

pH 4 using gl aci al s%cﬁfat‘"e)a%h@ aoa bbgedli L& &P}x‘xé’sg"aéo fgdyered gnd dried
to provide 0.08 (g 6% of the Ele co oun Mp. 110- 117[err] Anal ysi s
erry

Cal cul ated for 0708 & F]alor ess oi

B. _— — : .— _—

To 1.88 g (10 mmol) of compound A and 0.5 g
10 (2.5 mmol) of 4-bromophenyl boronic acid in a
mixture of 20 mL of degassed toluene and 16 mL of
degassed ethanol, was added 0.175 g (0.15 mmol) of
tetrakis (triphenylphosphine) palladium{0) and 12 mL
of degassed 2N aqueous sodium carbonate. The
1S mixture was stirred at 75°C for 3 hours. The
reaction mixture was cooled to room temperature,
diluted with 200 mk of ethyl acetate, washed with
water and then brine, dried {(magnesium sulfate) and
evaporated. Flash chromatography (50 mm X 6"; 25%
20 to 50% ethyl acetate/hexane) gave 1.86 g of a
mixture of starting material and product which was
chromatographed two additional times (50 mm X 6*;
1% ethyl acetate/hexane, then 50 mm X 7*; 0.75%
ethyl acetate/hexane) to afford 230 mg (35%) of a
25 colorless o0il along with mixed fractions.

cC. N-(3,4-Dimethyl-5-isoxazolyl)-N-[{2-
methoxyethoxy)methyl]-4'- (6-methoxy-2-

30 To 230 mg (0.87 mmol) of compound B, and 280
mg (0.73 mmol) of 2-Borono-N-(3,4-dimethyl-5-
isoxazolyl)-N-[ (2-methoxyethoxy)methyl] -
benzenesulfonamide in a mixture of 5.5 mL of
degassed toluene and 3.7 mL of degassedlgthanol,



5 Calculated: C 58.44; H 4.99; N 9.29; S 7.09. Found: C, 58. 82;

H 4.36; N, 8.91; S 6.75. Exanple 9 10

N- (3. 4-Di et hyl - 5-i soxazol yl ) -4' - (6- et hoxy- 2-
pyridipyl)[1.1-biphenyl]-2-sulfonam de [err] 15 A HA667a

2- Br ono- 6- met hoxypyridi ne A solution of 5 G2g-(21.24 mmol) of 2, 6-

di bronopyridine and 8.2 nL (35.875 mmol) of 25% sodi um net hoxi de/ net hanol
in 15 nL of nethanol was 20 stirred at reflux for about 26 hours at which
poi nt - TLC (1:1 ethyl acetate: hexane) showed no 2, 6- dibronopyridine

remai ni ng. The reawasoaddedt 84 ongab0 OB guiald rafom t enperature, poured into

cold 5% HAG67a ¢alraRoMi i BhERr BMGIth A Bel y-%w‘»t gt BYk ether.

e
After evaporation, the_residue was ] et her, washed with
brine, dried (nagnB% 8f de02s5ed NABLHY A um, @hRese-o Jh¢e 3.6 g 5
(90% of a col orl epgxpitre Was stidréd- &t opsigchdEoy B- Bolishoxymer i di ne To

vorod. 0, 07013 eSRERRNH oY ad il S S enbpr R
diluted with ethyl acetate, washed with water and
then brine, dried (magnesium sulfate) and
evaporated. Flash chromatography (50 mm X 6*; 30%
to 40% to 50% ethyl acetate/hexane) afforded 172 mg
10 of an oily-solid residue (45%). .

D. . N-(3,4-Dimethyl-5-isoxazolyl)-4°*-(6-methoxy-

15 A mixture of 170 mg (0.325 mmol) of compound
C and 7.5 mL of 6N hydrochloric acid in 7.5 mL of
ethanol was stirred at 75° C for 30 minutes.
Additional water was added. The pH was brought to
about 8 with saturated sodium bicarbonate and then

20 brought back to about 4.5 with acetic acid. The
mixture was extracted with 3 X 50 mL ethyl acetate
and the organic extracts were washed with 25 mL
each of water and brine, dried (magnesium sulfate)
and evaporated. Fiash chromatography (25 mm X 6“;

25 40% to 50% ethyl acetate)hexane) gave Sb ng of a
semi-solid product which was partially purified by
trituration with hexane to give 15 mg of the title
compound as a white solid. 120 mg of recovered
compound C was also isolated and resubmitted to the

30 above reaction conditions (4 mL each of 6N
hydrochloric acid and ethanol). After work-up as
above, the crude product was combined with the
mother liquors from the above trituration and
purified by flash chromatography (2X 25mm X 8%; 40%



degassed et hanol, was added 0.175 g (0.15 mol ) of

tetraki's(tri phenyl phosphi ne) pall adium0) and 12 nL of degassed 2N aqueous
sodi um carbonate. The 15 mxture was stirred at 75[err] for 3 hours. The
reactiQn m xture was cooled to roomtenperature, diluted wke@pd nL of

et hyl -acetate, washed wth water and then-bg3ne, dried (magnesium sul fate)
and evaporated. Flash chromatography (50 mm X 6"; 25% 20 to.50% et hyl
acet at ¢/ hexane) gave 1.86 g of a mxture of starting material and product
whi ch-was chromat ogr aphed two additional tines (50 mMm X 6"; 1% et hyl

acet at e/ hexane, théw ES(D%methYl" acetase/Henghehcto wiveeaxmmddiwiondbrd 230

359 f 25 '
rlll-g(g 4/()Di (r)ret ﬁyl 5 |soxazol It)i)1I é};@gcwgogﬂg? gxér%%é){%%%-(%qsneﬁ%oxy- 2-

pyridinyl)[1,1" - Sdmi d¥-30 - To 230 ng (0.87 muol)
of conpound B, and P&ﬂly‘ﬂj.s( Q:al&umb)i @br2cBsHAm3ols (3, 0L-30 rejdy| -

ozl Y1) G2 TR HIE Ry B ACBER ! o 0% Ty g v o

was added 84 ny (o.mmdnm) of C, 62.70; H, 4.87; N, 9.21; S, 6.93.

Example 10
The following compounds (1) through (5) are also
10 made by methods described herein, such as from a 4'-
amidine aryl halide as described above:

(1) N-[[2'-[[(3,4-Dimethyl-5-
isoxazolyl)amino]lsulfonyl]-4- (2—pyrimidinyl) 1,1'-
15 Dbiphenyl]-2-yllmethyl]-N-methylcyclohexanepropanamide,
having the structure:

20 (2) N-[[2'-[[(3,4-Dimethyl-5-
isoxazolyl)aminolsulfonyl]-4- (2-pyrimidinyi) {1,1'-
biphenyl] -2-yllmethyl] -N-methylcyclohexaneacetamide,
having the structure:



tetraki s(triphenyl phosphine) palladium(O and 3.2 nL of degassed 2N aqueous
sodi um-carbonate. The m xture was stirred at 85[err] for 3 hours. The 5
reaction m xture was cooled to roomtenperature, diluted with ethyl

acetate, washed with water and then brine, dried (magnesi ungagkfate) and
evapor-at ed. Fl ash chromat ography (50 mm X-6538 30% to 40%to 50% et hyl

acet at e/ hexane) afforded 172 ng 10 of an oil-y-solid residue (45%. D

N (3, 4-Di net hyl - 5-i soxazol yl ) -4' - (6-nmet hoxy- .
2-pyridinyl)[1,1"-bi phenyl]-2-sul fonam de 15 A mxture of 170 ny
(0.325 mmol ) of conpound C and 7.5 nL of fQydrochloric acid in 7.5 nL of
et hanol was stirred at 75[err] for 30 m Addi ti onal water was added.
The pH was brought to about 8 with saturg odi um bi carbonate and then 20
brought back to about 4.5 with acetic acid e mxture was extracted with
3 X 50 nL ethyl acetate and the organic extjacts were washed with 25 nL

each of water and brine, dried (magnesi umsaffate) and evaporated. Flash
o et N

chromat ography (25 nm X 6"; 25 409 L) | acet at e/.hexane) gave 50 ngy
of a sem -solid product ' ified by trituration with

iWRj ch S
hexane to give 15 ny ou)tﬁm/co sotNd~g¥ a white solid. 120 ng of
recover ed conpound .C W@ 50 i s@ ated and yesubOtted t@-+he 30 above
reaction conditions (4 We€ach o0 6N hydrg \oridlacid afd € anol ). After
wor k-up as ' > =N CHg
I Iy

CHg

(3) N-[[2*'-[[(3,4-Dimethyl-5-
isoxagolyl)amino]sulfonyl];4-(2-pyrimidinyl)[1,1'—
S5 Dbiphenyl]-2-~yllmethyl]-N-methylbenzenepropanamide,
having the structure: ' :

oo
N
| 0

10 (4) N-(3,4-Dimethyl-5-isoxazolyl)-2'-[(3,3-
dimethyl-2-oxo-1-pyrrolidinyl)methyl]-4'-(2-
pyrimidinyl) [1,1'-biphenyl]-2-sulfonamide, having the
structure:



above, the crude product was conbined with the nother liquors fromthe
above trituration and purified by flash chromatography (2X 25mm X 8"; 40%
HA667a -53 - to 50% et hyl acetate/Hexane) to give an additional 50 ng of
the title conpound as a white solid (65 ng total; 46@6y|eldhA5 '
132-34[err]. Analysis calculated for [err] .550_39. [err]: 5 Calcu ated C,
62.42; H 4.96; N, 9.49; S, 7.24. Found: C, 62.70; H 4.87; N, 9.21;
S, 6.93. Exanple 10 The foll owi ng conpounds (1) through (5) are al so 10
made by methods described herein, such as froma 4'- amdine aryl halide as
descri bed above: (1) N[[2 - [((3 4- Digt hyl - 5-
isoxazolyl)aninoIsquonyI]-4 (2-pyri
bi phenyl ] -2-yl ] met hyl ] - N net hyl cycl o acropananide having t he
structure: [err] [err] 20 (2) '
|soxazolyl)an1no]sulfonyl] 4-(2- pyrlnld nyI)[l 1 -
bi phenyl ] -2-yl ] nmet hyl ] - N-net hyl cycl oh

e,:\gacetanlde havi ng the structure:
CHs _
o] o—N
° g N CHj
T
o
CHs ; and

(5) N-(3,4-Dimethyl-S5-isoxazolyl)-2'-
[[methyl (2,2, 2-trifluoroethyl)amino]methy}]-4'-(2-
S pyrimidinyl)([l,1'-biphenyl]-2-sulfonamide, having the
structure: .




HA667a - 54 Terrt—(3)——N-ff2'-[[(3, 4-Di methyl -5

| soxazel yl) - (-2- pyr|n1d|nyl)[1 1' 5

bi phenyl ] - amlmbﬁmmﬂyl yl benzenepropanam de, having the structure:
[err] 10 nethyl S-isoxazolyl)-2'-[(3, 3- yage7a

di met byl - 2- oxo- 1- pyrrol i di nyl ) met hyl ] - 4' -(25 pyr|n1d|nyl)[1HT

- bi phenyl ] - 2-sul f onam de, having the structure HA667a - 55 - [err] (5)
N- (3, 4--Di net hyl - 5-i soxazol yl)-2" -

[[methyl (2,2,2-trifluoroethyl)am no]methyl]-4"-(2-
pyrimdinyl)[1,1 - biganwd ok figeam de, having the structure: [err]

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 O;

Rl and R2 are each directly bonded to a ring

carbon and are each independently

(2) hydrogen;

(b) alkyl or alkoxy:

(c) hydroxyl; .

(d) halo; or

(e) amino;

R3 and R4 are each directly bonded to a ring

carbon and are each indepeﬁdently

(a) hydrogen;

(b) alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cycloalkenylalkyl, arvyl,
aryloxy, aralkyl or aralkoxy, any of
which may be substituted with zl, 22
and z3; -

(c) halo;



- 56 - \Wat we claimis:

wher ei n

SR T

directly

hydr ogen;

cycl oal kyl al kyl, cycl oal kenyl ,

ar al koxy,

bond ™ Nng car

(b) al kyl , al keny

any of which nmgy be
(e)
(£)
(g)
(h)
(1)
(3)
(k)

RS is

1. A conmpound of the fornmula [err} or an

har maceutical |y acceptable salt thereof,

and the other is 0; [err] and [err] are each
bon and are each independent| y{gg741ydr ogen;
(b) al kyl or alkoxy; (c) hydroxyl; (d) halogyar (e) anmino; R3 and R4 are
each directly bonded to a ring carbon and are each independently (a)

|, al kynyl, alkoxy, cycloal kyl,
it ed with [err] and [err]; (c)

cyano;

nitro;

~C(0)H or -C(O)RS;

-CO2H or -CO2R7;

-z24-NR6R7; or

-z4-N(R10) -25-NR8RY; oOr

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
together with the carbon atoms to which
they are attached;

alkyl, alkenyl, alkynyl, cycloalkyl,

cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,
aryl or aralkyl, ahy of which may be substituted
with z1, 22 and 2z3;

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

(a)
{b)

hydrogen; or

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,
zl, z2 and

either of which may be substituted with
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, R? and Rlo'together are alkylene or

alkenylene,
zl, z2 and

either of which may be substituted with
23, completing a 3- to 8-membered

saturated or unsaturated ring together with the

atoms to which they are attached;

cycl oal kenyl al kyl., aryl, aryloxy, aral kyl or

hal o;



HAG67a - 57- (W‘\W‘d?oxylx(e)‘__ cyano; (f) nitro; (g) -C(OH or

[err]; :(h) T (i) [err] or () [err] or (k) [err] and
[err] together Wm mg Iene or al kenyl ene, either of which may be
substituted with [err conpleting a 4- to 8-nenhg(gghsaturated,
unsaturated or aromatic ring together\Mtllgye.carbon atons to which they
are attached; R5 is alkyl, alkenyl, alkynyl, cycloal kyl, cycloal kyl al kyl
cycl oal-kenyl , cycl oal kenyl al kyl, aryl or aral kyl, any of which may be
substttuted with [err] and [err]; [err] and [err] are each independently

(a)  hydrogen; or (b) gl k)ﬂ12 CkCtBOahhthCaféOéb&Hlﬁx endently
cycl oal kenyl al kyl , aryl &H %Q of which may be su stltuted wth
[err] and [err]; or a ¥ﬁ%ﬁ ' may be al kyl ene or

(b) alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cycloalkenylalkyl, aryl,
aryloxy, aralkyl or aralkoxy, any of
which may be substituted with zl, z2
and Zz3,

(c) heterocycle, substituted heterocycle or
heterocyclooxy:

{(d) halo;

(e) hydroxyl;

(£) cyano;

(g) nitro;

(h) -C(O)H or -C(O)R5;

(i)  -CO2H or -CO2R3;

(33  -SH, -S(0)pR3, -S(0)p-OH, -S(O)m-ORS,

-0-S{0)p~OR>, -0-S(O)pOH or
-0-S (0) n~OR3;
(k) -24-NR6R7; or
(1y  -z4-N(R10)-z5-NR8BRY;
zl, 22 and 23 are each independently
(a) hydrogen;

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

(9) aralkyl;

(h) alkoxy;

(i) aryloxy:

(3) aralkoxy: .

(k) heterocycle, substituted heterocycle or
heterocyclooxy:; -



al kenyl ene, ®ither—of—whi-eh may-be substituted with [err] and.[err],
nbered saturated or unsaturated ring together with
m ’Jm are attached; or any two of [err] and [err]
I

conpleting a 35
the nitrogen ’uwt
together are

¢ ﬂ! ene, either of which may bqugﬂﬁﬁgituted
with.['err] and [err] conp etlng a 3- to 8ggenbered saturated or

unsaturated ring together with the atons to which they are attached;
HA667a- - 58 - [err] and [err] are each independently (a)  hydrogen;

(b)

al kyl-, al kenyl, -al kynyl, al koxy, cycloal kyl, cycl oal kyl al kyl, cycl oal kenyl,
aryl4lqryla4%1 sthﬁksor_gq@b QO¥Y, angpﬁ-@ﬁsch may be

cycl oal kenyl al kyl ,

substituted with [err] and [errc% {(o
het er ocycl e or het erocycl ooxy

nitro;

eterocyc Substi tut ed
YmrCo . PP (% gr@%yl (f)  cyano;
-0- s(O)m-oz6
(m) 0X0;
(n) nitro;
(o) cyano;
{(p) -C(O)H or -C(0)26;
(q) -CO3H or. -C02Z6;
(r)  -z4-Nz728;
(s)  -z4-w(21l)-25-m;
(¢)  -24-n(z1l)-25-26; or
(w)  -z4-N(z1l)-z5-N2728;
z4 and 25 are each independently
(a) a single bond;
(b)  -29-s5(0)p-210-;
(c) -z9-c(0) -210-;
(d)  -2z°-c(s)-z10-;
(e)  -29-0-z10-;
(£)  -29-s-z10-;
(g)  -2%-0-c(0)-210-; or
(hy  -29-c(0)-0-210-;

z6 ig 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 trihalocalkyl, or
aralkyl;

z7 and 28 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 nitrogen atom to whicg_they are
attached;

(9)



(h)
(k)

C(C)I#—e%—{ﬂaF%&“—e+0——-{ﬂaFr] or [err] (1) -SH, [err] [err] or [err]

d [err] are each independently (a)

_hydrogen

aryl ;

hetegocycle

(1)

(9)
- SH,

-

(b)r”nlwlm"immi" g)r()(;xy(l§d) o oxy. EJeg glrgf.gé;a(n)
substituted heterocycle or heggrocycl ooxy; HAG667a -
[err] [err] or [err]

aryl oxy;

z9 and z10 are each independently a single
bond, alkylene, alkenylene or alkynylene;
z11l is :
(a) hydrogen; or
(b) alkyl, alkyl substituted with one, two
or three halogens,'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;
J, K, L, T and U are each independently N or
C, provided that at least one is N, and at most two
are N; and when only oné of J, K, L, Tand U is N,

the N may be substituted with ‘*ﬁg so that an
N-oxide is formed; '

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 or alkoxy.

_ 3. A compound of Claim 1, wherein R3 and R4
are each independently alkyl.

4. A compound of Claim 1, wherein Rl and RZ
are each independently hydrogen or alkoxy; and R3
and R4 are each independently alkyl.

5. A compound of Claim 1, wherein Rl and R2
are each independently hydrogen or lower alkoxy.
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’ OXG, itro; (o) cyvana; (P -C(OHor [err. err] or
Egzr] {r) (Férr]q%§7“——%5%?T (%) [ér%] orcﬁug [eEr] %egg% ang [elr]

are each i ndependen H lmﬂ e bond; (b) [err]; (c) [err] (d)
e o rern A Mllﬁl\ﬁ IF o 57 (' o] TR
[err]-is alkyl, alkyh sgbstithted With one,,4wo or three ha ogen al kenyl ,
al kynyl, cycl oal kyl, cycl oal kyl al kyl, cycl oal kenyl, cycl oal kenyl al kyl ,

aryl, aryl substituted with one, two or three hal ogens, aryl substituted

with trihaloalkyl, or aralkyl; [err] and [érr] are each independently
hydr ogen, al kyl , cycIoaI Kyl yhLal cycl #ﬁﬂﬂ or
aral kyl or [err] and [efr A ﬁhgﬁhérgeaF§£ n% d@ﬁé nyﬁtne conpletlng
a are eac ln ependently al l of 1 carbon

atoms.

7. A compound of Claim 1, wherein R3 and R4
are each methyl.

8. A compound of Claim 1, wherein Rl and Rr2
are each independently hydrogen or lower alkoxy;
and R3 and R¢ are each independently alkyl of 1 to
4 carbon atoms.

9. A compound of Claim 1, wherein Rl and R2
are each independently hydrogen or lower alkoxy:
and R3 and R4 are each methyl.

10. A compound @f Claim 1, wherein p is 0.

11. A compound of Claim 1, wherein p is 0; Rl
and R2 are each independently hydrogen or lower
alkoxy; and R3 and R4 are each methyl.

12. A compound of Claim 1, wherein Rl and R2
are each independently hydrogen or lower alkoxy: R3
and R? are each methyl; R11, r12, R13 and R4 are
each hydrogen or substituted alkyl; and p is 0.

13. A compound of Claim 12, wherein RrR11l, Rr12,
R13 and rR14 are each hydrogen.

14. A compound of Claim 12, wherein R12, r13
and R14 are each hydrogen and R11 is substitiuted
alkyl.

" e



-

3- to 8-nenbered saturated or unsaturated ring together with the nitrogen
atom to which they are at t ached:; HA667a -60- [err] and [err] are each

i ndependent | yl ene, al kenyl ene or al kynyl ene; [err] is
(a) P hydr oggn?lmHﬂHﬁI'Iﬂﬂnlum al’kyl substituted with onegakegaor three
hal ogens, cycIoaIkyI cy'tl dal Ryl al kyl , cycle@akkenyl al kyl, aryl or aralkyl;
or any two of [err]  and [err] together are al kyl ene or al kenyl ene, .
conpleting a 3- to 8-nenbered saturated or unsaturated ring together with

the atoms to which they are attached; J, K L, T and U are each
i ndependently N or C, pE.EviHedomMnchtof ldin i, whdredndradd ggst two are

N, and when onIy o] u%%% U N na pbgtituted
W th [err] ?ﬁk? o&%u edé;(#%_ﬂe e&?%ﬁﬁll§u¥ﬁg B%ﬁﬁ ntly 1 or
2; each nis |ndepbﬁ€%ﬁ?¢¥ctﬁ ox o2 Qﬂ#ﬁ’pﬁ s2Z8.or an integer from1 to 2.

16. A compound of Claim 1, selected from the
group consisting of:

_ N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
pyrimidinyl) [(1,1'-biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
pyridinyl) [1,1'-biphenyl]}-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(3-
pyridinyl) [1,1*-biphenyl]}-2-sulfonamide;
4'-(4,6-Dimethoxy-2-pyrimidinyl)-N-(3,4-
dimethyl-s-isoxazolyl)[1;1'-biphenyl]-2— -
sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(4-
pyrimidinyl) [1,1'-biphenyl] -2-sulfonamide;
N-(3,4-Dimethyl-5-~isoxazolyl)-4'-(2-
pyrazinyl) [1,1'-biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(5-
pyrimidinyl) [1,1'-biphenyl]-2-sulfonamide;
N-(3,4-Dimethyl-5-isoxazolyl)-4'-(2-
pyridinyl) [1,1’ -biphenyl]-2-sulfonamide, N4'-oxide;
N- (3, 4-Dimethyl-5-isoxazolyl)-4'-(6-methoxy-2-
pyridinyl) [1,1'~-biphenyl]-2-sulfonamide;
N;[[Z'-[[(3,4—Dimethy1—5—isoxazolyl)amino]-
sulfonyl]-4-(2-pyrimidinyl) (1,1’ -biphenyl]-2-
vllmethyl]-N-methylcyclohexanepropanamide;
N-[[2'-[[(3,4-Dimethyl-5-isoxazolyl)amino]-.
sulfonyl]-4-(2-pyrimidinyl) [1,1"'-biphenyl]-2-
yllmethyl] -N-methylcyclohexaneacetamide;

-



2. A conpound of Claimi1, wher ei n [err] and [err] are each i Jéb%ﬁtléﬁr sgr:N
hydr ogen, al kyl or al koxy 3. A conpound of Claim1, wherei err]R

[err] are each i ml 4. A compound of Caiml, Wiherern 3
and [err] are eaﬂ ﬁuﬂmmmm“mhydr ogen or al koxy; and [Ex6§7and R4 are
each. i ndependent|y a1 ky . #5. sA e€onpound -©f6C-aim 1, wherein [err] and [err]
are each i ndependently hydrogen or | ower al koxy. -61- 6. A conpound of
Claim-1, wherein R3 and R4 are each independently alkyl of 1 to 4 carbon
atons. 7. A conpound of Claim1l, wherein R3 and R4 are each nethyl. 8. A

conpound of O aim 1, wherldizi{ld1(3) 4aRameshyl-Srésewazolnblaminmr | v

hydr ogen or | ower ﬁlwl]aqd(ﬁp?i}gm{?&lﬁgg) gach ipgsansentdy al kyl of 1

to 4 carbon atons. 13 gﬁpoun %g aim1l, erein_[err] and [err] are

each i ndependent | ¥ 3H{EtE ib 3?%6&9pr%PRPT@&4 iand [err] are each

methyl. 10. A corrpound 0 (3G 4aiphmbthyfieGeiforakelPl) 42! - A(TBwound of Caim

L, wherein p is OqlQrkl129d 88316 2201 AIMFPRREBIH Y- {Mdfpgen or | over
pyrimidinyl) [1,1'-biphenyl]~2-sulfonamide; and

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

[[methyl(2,2,2-trifluoroethyl)amino]lmethyl]-4*~ (2~
pyrimidinyl)[1,1°'-biphenyl]-2-sulfonamide.

17. A method of treating endothelin-related
disorders in a mammal, which comprises
administering to said mammal an effective
endothelin-related disorder treating amount of a
compound of Claim 1.

18. A method of treating hypertension, which
comprises administering an effective hypertension
treating amount of a compdund'of Claim 1.

19. A method of ‘treating pulmonary
hypertension, which ;omp:pises administering an
effective pulmonary 'hyperten_sioh treating amount of
a compound of Claim 1.

20. A method of treating renal, glomerular or
mesangial cell disorders, which comprises
administering an effective renal, glomérular or
mesangial cell disorder treating amount of a
compound of Claim 1.

21. A method of treating endotoxemia, which
comprlses administering an effective endotoxemla
treating amount of a compound of Claim 1.

Sheet Has Been R laced




al koxy; and R3 and R4 are each nethyl. 12. A conpound of CI ﬂll§
[err] and [err] are each independently hydrogen or | ower o] >/ ‘% dE N
stitu

R4 are each nethyl; [err] and [err] are each hydrogen or su

and p is 0. 13. m 12, wherein R11l, R12, R14 are
each hydrogen. 1j”mmm;“|lﬁmlﬂ' a| m 12, gderein [err] aﬁgg& are each
hydr ogen and [err]*is stbsti tated al kyl . 15. A conmpound of C aim 14,

wherein [err] is alkyl substituted with heterocycle, substituted

het erocycle or [err] 16. A conpound of Claim1, selected fromthe group
consisting of: N-(3,4-Di rret hyl - 5-i soxazol yl )-4"'-(2-

&/E gm4fj:3in?/713% L;I }5: iblsg;]: yl %\ Su't{h%rgimfd%reatlng ischemia, which
pyridinyl)[1,1"- bi promprise®d adinioisteddng an effective ischemia

N (3, 4- Di net hyl - I (
pyri dinyl)[1,1-bi pﬁ?r%q% a)moulpotng% gecompound of Claim 1.
- (4, 6- D net hoxy- 2-pyrimdinyl)-N(3,4-

ﬂ:. rrgt Zy::)r 5-j ?]oi(azol vy 123|1 bl pletmdd oF iswlibeeangdeell growth which
(3,4-Dinethyl -5 'SOX‘E‘I-Z:‘.Osey adm:r.n(.LsterJ.ng an effective cell growth

inhibiting amount of a compound of Claim 1.

24. A method of treating atherosclerosis,
which comprises administering an effective
atherosclerosis treating amount of a compound of
Claim 1.

25. A method of treating restenosis, which
comprises administering an effective restenosis
treating amount of a compound of Claim 1.

26. A method of treating subarachnoid
hemorrhage, which comprises administering an
effective subarachnoid hemorrhage treating amount
of a compound of Claim 1.

27. A method of treating benign prostatic
hypertrophy, which éomprises administering a benign
prostatic hypertrophy treating amount of a compound
of Claim 1.

28. A method of treating congestive heart
failure, which comprises administering a congestive
heart failure treating amount of a compound of
Claim 1.

i



pyrimidinyl) [1,1' -biphenyl] -2-sulfonanide;
N- ( 3, 4= Di et hyl T\owaz*m—yl—)-.-.A'__-_(_Z-

pyrazinyl)[1,1'- 2-sul f onani de;

N- ( 3, 4- Di et hyl - @ [mﬂm HAGETa
pyrimdinyl)[1,1" - onamde 65 -

N- (3, 4- Di net hyl - 5- |soxazolyl) 4™ (2-

pyridi nyl)[1, 1" -bi phenyl]-2-sul fonam de, N4'-oxi de;
N-(3,4-Di net hyI -5-isoxazol yl)-4"-(6-nmet hoxy- 2-

pyridinyl)[1,1"-bi phenyl39.2- e methiode of claim 17, wherein said
N-[[2 -T[(3, 4 D et o]

sul[fonyl [-45(2-pyr |érr}1¥rl ri%s%a§ﬂgékn) ;ren?igl }xsgd in combination with at
yl ] met hyl ] - N- et hylk%%ﬁtommﬁéﬁén&mdﬂ (ATI) receptor antagonist,
N-[[2°-[[(3,4-D mtféﬁnﬁ'ﬂrﬁﬁb&%@ﬂ' hﬁ&haﬁkns:m converting enzyme

sul fonyl]-4-(2-pyri |ny # -2-

yl ] met hyl ] - N net hyl H@i’& é&@g aﬁrdéua neghral endopeptidase
N-[2'-[[(3, 4- D net h{iNEB-20Exdahlipl Lo, no] -

sul fonyl]-4-(2-pyrimdinyl)[1, 1 -biphenyl]-2-

yl ] met hyl ] - N- et hyl benzenepr opanam de;

N- ( 3, 4- Di met hyl - 5-i soxaZfl.y| A pharf@cgutical composition for the

di met hyl - 2- 0xo- 1- pyipel tinfdirfty 'o)fmihh)éhh ghe.(lgn P¥%éfré§'<§‘i/§3rdell'

[1, 1' - bi phenyl ] -2-sul fonam de; and I soxazol'yl)-2'-
[[met hyl (2, 2, 2-t ri fGATEISLRG P &ﬁ’F‘H@Pﬁ@t ﬁﬁl?lalm(lz in an amount
pyrlnldlnyl)[l 1' - Bffeyvive 2hewkEopraghdea physiologically acceptable

vehicle or carrier.

31. A pharmaceutical composition of Claim 30,
further comprising at least one angiotensin II
(AII) receptor antagonist, renin inhibitor,
angiotensin converting enzyme (ACE) inhibitor, or
dual neutral endopeptidase (NEP)-ACE inhibitor.

32. 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 O;

-



17. Use of a_conpound according to any one of clains 1 to 16 or 32 for
manuf acturing a conposition for treating endothelin-related disorders in a

.mammal . 18. _ ) ﬂ according to any one of clains 1 to 16 or
32 for manuf aCtUmemnummnr ||0n for treating hypertensi gRgs?8- Use of
a conpound accordin§ tb ghy *oné of clains ggto 16 or 32 for manufacturing a
conposition for treating pul nonary hypertension. 20. Use of a conpound
according to any one of claims 1 to 16 or 32 for nmanufacturing a

conpoesition for treating renal, glonmerular or nmesangial cell disorders. 21

Use of a conpound aCCOVﬁﬂrEhdckz”BkéNE%dH dﬁﬁ@dﬂ&ylbb&dé@ Qb a2rifg

manuf acturing a nedlcanenaggor treég m%'endotoxegl . Use of a
conpound accor di ngCFPANAUYHETF &3 depepdegtdy 3o for rranuf acturing a
medi cament for treatlng(aSCM¢dndgeﬁ¥3 Use of a conpound according to any
one of clains 1 to 16 og ? q%puf’c Jring a nedicament for inhibiting
cell growth. 24. ? lgﬁ%oun according to any one of claims 1 to
16, or 32 for nanufactu(¢hghzdrnxklmawent for treating atherosclerosis. 25.
Use of a conpound accor ghpohdo A one of clains 1 to 16, or 32 for

manuf acturing a nedlcanent for treating restenosis. 26. Use of a conpound
according to any one of (8] &#¥Ri to 16, or 32 for manufacturing a

medi canent for treati ngr3 uded ah natel éwmrdﬂthyZBondeHseooa giagnpound
according to any one of claing_1,t0 16, or 32 ri.ng a
medi cament for treating benigﬁaﬁp8§t3F?caﬁ§p%??$oﬁﬂ§ %ﬁ?éﬁt e of a
conpound according to afg) onehpfirogenns 1 to 16, or 32 for
(b) alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cycloalkenylalkyl, arvl,
aryloxy, aralkyl or aralkoxy, any of
which may be substituted with zl, z2
and 23;
(c) halo;
(d) hydroxyl;
{e) cyano;
(£) nitro;

(g) -C(O)H or -C(O}RS5;

(h) ~CO2H or -CO2R3J;

(i)  -24-NRSR7; or

(3)  -24-N(r10)-25-NR8RY; or

(k) R3 and RY 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:;

R3 is alkyl, alkenyl, alkymyl, cycloalkyl,

cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,



ranuf acturi ng a nedicarent. for treating congestive heart failure. 29.
The net hod of cl ai mégamvxlmrei n Saird-compound of Claim1l is used in

conmbination with at wmm katensin Il (All) receptor -antagoni st,
KW#H’I' ng enzyme (ACE) inhibiaggya0r dual
n

renin inhibitor, an
neutrgat endopepti dase . ( NEP) - ACEsi bi tor. g30- A pharnmaceuti cal conposition

for the treatnent of an endothelin-related di sorder, conprising a conpound
of Caim1l in an anmobunt effective therefor and a physiol ogically acceptable
vehicke or carrier. 31. A pharnaceutical conposition of C aim 30, further

conprising at |easiarpheonngralleris,) rany dfAWhicheaept be subsgdtuséd renin
i nhi bitor, angiotensin gpnvegtin SNzyme (ACE) inhibitor, or dual neutral
endopepti dase (NEI57:'-' L hhT bi “32. A caonpound of the formula [err] or
an enantiomer, diastereBferRdr Rharkhcnd iR:'"craDIayreaaa@h dbidependent b¥r eof ,

wherein: one of X and Y(i$ N %QﬁrBBEnPtQFr is O;

(b) alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, aryl or aralkyl, any
of which may be substituted with zl, z2
and 23; 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;

rR11, R12, R13 and R4 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 zl, z2

and 23,
(c) halo;
“(d) hydroxyl:
(e) cyano;
(£) nitro;
(g) -C(O)H or -C(O)R>;
(h) -CO2H or -CO2R>;
()  -SH, -S(0)nR>, -S(0)m-OH, -S(0)m-ORS,

-0-S(0)p-ORS, -0-S(0)mOH or



1 66 - Rl and R2 are—each_directly bonded to a ring carbon and are each
i ndependently (a) hydrogen; (b) alkyl or al koxy; (c) hydroxyl; (d) halo; or

(e) amino; R3 and Rﬂuﬂ,w Em ' y bonded to a ring carbon and are each
i ndependently (a) E ” H"im
oa

s | kyl, al kenyl, al kynykmagghkoxy,
cycl oal kyl, cycl oal kyl afky}, tyc kenylL., ggycl oal kenyl al kyl, aryl,

aryl oxy, aralkyl or aral koxy, any of which may be substituted with [err]
and Z3; (c) hal o; (d) hydr oxyl ; (e) cyano; (f) nitro; (g) -C(OH
or [err] (h) [err] or [err] (i) [err] or (j) [err] or (k) R3 and R4
together may al so be al kyl ene _gr-ggblsgopkbne, either of which may be

(3) -z24-NR6R7; or

(k)  -z4-N(R10)-z5-NRSRI;

zl, 22 and 23 are each independently

(a) hydrogen; '

(b) halo;
(c) hydroxy:
(d) alkyl:

(e) alkenyl;

(£) aralkyl;

(g) alkoxy:;

(h) aryvloxy:;

(i) aralkoxy;

(3) -SH, -S(0)n26, -S(0)m-OH, -8(0)pn-026,
-0-S (0)p~-26, -0-S(0)pmOH or
-0-5 (0) n-025;

(k) OX0;

(1) nitro;

(m) cyano;

(n) -C(O)H or ~-C(0)z6;
(0) -CO2H or -C02z6;

(p)  -z4-nNz728;

(@  -z4-N(211)-25-26; or
(ry  -z4-n(zll)-25-N2728;
z4 and 25 are each independently
(a) a single bond;

(b) -29-5(0)n-210-;

(c) -z9-c(0)-z10-;

(@)  -z9-c(s)-210-;

(e) -22-0-210-;

(£)  -z9-g-210-;

(g9) -z9-0-c(0)-210-; or

(h) -29-c(0)-0-210-;



*substituted_with [err] and [err] conpleting a 4- to 8-nenbered saturated,
unsaturated_B?_EFﬁﬁﬁTTE‘TTng'together with the carbon atons to which they

.are attachediﬂﬁnu kenyl al kynyl, cycl oal kyl, cycl oal kyl al kyl,
cycloalkenyl "ﬂ# , 67 - aryl or aral kyl, mee7 which may
be substituted wthe errs d [err] [ery]eoand [err] are each independently
(a) hydr ogen; or (b) al.kyl, cycl oal kyl, cycl oal kyl al kyl ,
cyclkoal kenyl al kyl, aryl or aralkyl, any of which may be substituted with
[err} and Z3; or R6 and R7 together may be al kyl ene or al kenyl ene, either

L ch o1 be, Sube 146 WADul cukesod | exmeaymaionias, (o
which they are atFXEH@ElE%iaiﬁ¥ " r# %%$?%$%.er °%14é€§1%%&& gfg atomto
al kyl ene or_alkenykyﬂegrearaékymi whi ch nmay be substituted with [err] and
Z3, completing a 3- 1048 TpRPEBCY SLUER! EHlaBhenBSRt 1 Afkddd] L 0get her
alkyl, cycloalkyl, cycloalkylalkyl, :
cycloalkenylalkyl, aryl or aralkyl or 77 and 78
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;
29 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, K, L, T and U are each independently N or
C, provided that at least one is N, and at most two
are N; and when only one of J, K, L, T and U is N,

the N may be substituted with "69 so that an
N-oxide is formed; '

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.



atoms to which they are attached; Rl11, R12, R13 and R14 are each
independently (a) hydr ogen; (b) al kyl , al kenyl, al kynyl, al koxy,
ycl oal kyl , cycloal?ylalkyl, cycl oal kenyl, cycl oal kenyl al kyl, aryl,

aryl ox¥, aral kyl orlaral koxy, any of which may be substitutggesadh [err]
and Z3, (c) hal o; | (d) hydr oxyl ; (e) cyano; (f) nitro; (9g) -C(OH
or [err] (h) ‘[err] or [err] (1) -sedswg] [err] or  ferrl; (j)
[err] ®r (k) . [err] [err] and [err] are each independently (a)
hydrogen; (b) : halo; (c) hydr oxy; (d) al kyl ;

. SUBSTITUTED BIPHENYL SULFONAMIDE ENDOTHELIN

ANTAGONISTS

Compounds of the formula

inhibit the activity of endothelin. The symbols
are defined as follows:

| Rl and R2 are each directly bonded to a ring
carbon and are each independently

(a) hydrogen;

(b) alkyl or alkoxy:

(c) hydroxyl;

(d) halo; or

(e) amino;

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, aryvl,
aryloxy, aralkyl or aralkoxy, any of



(e) _al kenyl; (f) aral kyl; (9) al koxy; (h) aryl oxy; (i)

aral koxy; ) -SH, [err] [err] [err] or [err] (k) oxo; (1) nitro;, (m
Lyano; (n) -C(OHor [err] (0 [err] or [err]; (p) [err] (Q)

[err] or (r) [err] Z4 and [err] are each independently (e67s Single
bond; (b) [err] (O [err] (d) [err] (e) [err] (f) [err] (9Q)
[err] or (h) [err]

which may be substituted with 21, 22

and z3;
(c) halo;
(d) hydroxyl:
(e) cyano; -
(£) nitro:;
(g) ~-C{0)H or -C(O)R5;
(h) ~CO2H or -CO2R3;
(i)  -24-NR6R7;
()  -24-n(r10)-25-NR8R?; or

(k) R3 and R% together may also be alkylene
or alkenylene, either of which may be
substituted with 21, z2 and 23,
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.



- 69
cycloalkylalkyl

[err] are each |n'd'é'pé'nd—e‘ﬁf ry hydrogen, al kyl , cycl oal kyl @%%llk

HAG667a [err] is alkyl, alkenyl, alkynyl, |t IERHGINT SHEET
cycl oal kenyl, cycl oal kenyl al kyl , aryl or ajal kyI 9%&4@%
997...

cycloalkenylalk or Z7 and Z8 toget her are al kyfene or
al kenyl ene, ,mnH "a"ﬂ“ﬂ[ l rrenberedsgsaturat ed or unsaturated ring

together wt h the* nidrogem a

o0 which they are attached; [err] and Z10

are each i ndependently a S|ngle bond, al kyl ene, al kenyl ene or al kynyl ene;
[err] is (a) hydr ogen; or (b) al kyl, cycl oal kyl, cycl oal kyl al kyl,

cycl oal kenyl al kyl,

aryl or aralkyl; or any two of [err] and [err] 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, K

L, T and U are each independently N or C, provided that at |east one is N,
and at nost two are N, and when only one of J, K, L, Tand Uis N, the N
may be substituted w t N-I (Rerd] (3$é-Dhaetml$501@abmz§1§pymoleach mis

i ndependently 1 osufrofiped-a-k3-bPPERARAGNTY 1 %+ bi¥nery 1% -

17.

18.

19.

20.

21.

vllimethyl] -N-methylbenzenepropanamide;
~ N- (3,4-Dimethyl-5-isoxazolyl)-2'~[(3,3-
dimethyl-2-oxo-1-pyrrolidinyl) methyl]-4'-(2-
pyrimidinyl) (1,1'-biphenyl]-2-sulfonamide; and
N- (3, 4-Dimethyl-5-isoxazolyl) -2 -
[(methyl(2,2,2-trifluorcethyl)aminolmethyl}-4"-(2-
pyrimidinyl) (1,1'~biphenyl]-2-sulfonamide.

Use of a compound according to any one of claims 1 to 16 or 32 for
manufacturing a composition for treating endothelin-related disorders

in a mammal.

Use of a compound according to any one of claims 1 to 16 or 32 for

manufacturing a composition for treating hypertension.

Use of a compound according to any one of claims 1 to 16 or 32 for

manufacturing a composition for treating pulmonary hypertension.

Use of a compound according to any one of claims 1 to 16 or 32 for
manufacturing a composition for treating renal, glomerular or

mesangial cell disorders.

Use of a compound according to any one of claims 1 to 16 or 32 for

manufacturing a medicament for treating endotoxemia.



p is @-oran integer from1 to 2. -70- 33. An anti-en .BEELkﬁEwéNﬁt‘%iiET
di sorder agent CW .active ingredient a conpound

32. 35. An anti - ensi-eR agent conprising as active

i ngredi ent a conpound accord g to any one of claims 1 to 16, or 32. 36.
An anti-renal, glonerular or nmesangial cell disorder agent conprising as
active ingr edi ent a conpound accordi ng to any one of clains 1 to 16, or 32.

37. An anti-epdot oxem a agent c rrprl as actl e ing edl onpound
according to an% -one 8% Ok R &PRPOYNG BLC mg) &y oneg0 calmg @aeé’?fa agent

conprising as active 0 any one of clainms 1
to 16, or 32. 39. %%%@E’?%md&ﬁgg%u ng ag gatggloérrprl sing as active
i ngredi ent a conpound according to any one of clainms | to 16, or 32. 40.
An anti-atherosclerosis agent conprising as active ingredient a conpound
according to any3.oneUs¢ of hgbmpound accesling)to apy onglof claims hie 16 veS2efnsi s

agent conprising as actiye i.ngredi.ent a d|n to any one of
C?al - 1”?0 16, gor 3Bt utv égamedlcame f%rmﬂ%gngc(if 9 y

cordi
one of clains 1 t 32 34. An anti-hypertension a eﬁte*uco%lf %\&Gn 51
as active ingredl M;ﬂ cordl ng to any one of cl AFFEFCo-—E6—6F

24.  Use of a compound according to any one of claims 1 to 16, or 32 for

manufacturing a medicament for treating atherosclerosis.

25.  Use of a compound according to any one of claims 1 to 16, or 32 for

manufacturing a medicament for treating restenosis.

26.  Use of a compound according to any one of claims 1 to 16, or 32 for

manufacturing a medicament for treating subarachnoid hemorrhage.

27.  Use of a compound according to any one of claims 1 to 16, or 32 for

manufacturing a medicament for treating benign prostatic hypertrophy.

28.  Use of a compound according to any one of claims 1 to 16, or 32 for

manufacturing a medicament for treating congestive heart failure.



42. AN zantl-subarachnmd hermrrhage agent conpri sing F&u&ﬁhbiﬁ ENT SHEET *:'

i ngredient a g to any one of clains 1 to 1P, ;
An anti - beni gﬂ'mmmlnﬁmu“t rophy agent conpri sing as aqg} Dée lﬁg é@@eﬂﬂ@? .j
a conpound accordfng* td afly éne of clains 1 to 16, or 32. 5
anti-congestive heart failure agent comprising as active i ngred| ent a

conpound according to any one of clains 1 to 16, or 32.

33.  An anti-endothelin-related disorder agent comprising as active

ingredient a compound according to any one of claims 1 to 16, or 32.

34. An anti-hypertension agent comprising as active ingredient a

compound according to any one of claims 1 to 16, or 32.

35.  An anti-pulmonary hypertension agent comprising as active ingredient

a compound according to any one of claims 1 to 16, or 32.

36.  An anti-renal, glomerular or mesangial cell disorder agent comprising
as active ingredient a compound according to any one of claims 1 to

16, or 32.

37. An anti-endotoxemia agent comprising as active ingredient a

compound according to any one of claims 1 to 16, or 32. -

38.  An anti-ischemia agent comprising as active ingredient a compound

according to any one of claims 1 to 16, or 32.

39. A cell growth inhibiting agent comprising as active ingredient a

compound according to any one of claims 1 to 16, or 32.

40. An anti-atherosclerosis agent comprising as active ingredient a

compound according to any one of claims 1 to 16, or 32.

41.  An anti-restenosis agent comprising as active ingredient a compound

according to any one of claims 1 to 16, or 32.
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42. An anti-subarachnoid hemorrhage agent comprising as active

ingredient a compound according to any one of claims 1 to 16, or 32.

43.  An anti-benign prostatic hypertrophy agent comprising as active

ingredient a compound according to any one of claims 1 to 16, or 32.

44.  An anti-congestive heart failure agent comprising as active ingredient a

compound according to any one of claims 1 to 16, or 32.



