, e3ebbt\ 68T METHODS FOR THE PREPARATI ON OF Bl PHENYL | SOXAZOLE SULFONAM DES

Field of the’lnvention The present invept]i el ates to nethods for the
preparation of biphenyl isoxazole m‘m‘m%‘\\mg
The present wonéaesson al so rel ates

and i nternedi ates thereof.

i nt er medi RELPYEFHr ed by
these methods. The 10 bi phenyl isoxazota®l| f onam des prepared by the
present nethods are endothelin ant agonl sts useful, inter alia, for the
treatment of hypertensi onyg ,,.,:; A B | BREGAR bgohnv&_ntlon 15 The
E*r onam des of the follow ng
formula I: (1) ~0 X Sue. T rings of the

bi phenyl group may i ndependently be unsubstltut ed or substituted wth one
or nore substituent groups, enantiomers and di astereoners, and salts,
preferably_pharnmaceutically agceptabl e salt t her.eof . Preferred
substituent groups for the blgﬁéﬂé—%—ﬁﬁﬁnﬁﬁ@&wwose groups R11 to
R14 descri bed her erie axbszsprednabhyjomheiathe ©0 pethddsgferpths a
2-biphenyl or QuBea Bedtd or phphlry D2 ddiaa81 0Ui Tt ohafl delCafla - POSI Ui 0N,

Preferred neth resent I nvention allow preparation of conpounds
of the foll ow!-ﬁ@elffﬂﬁq‘ﬁﬁtésl &hezgot. T%PGGFS’B*BQ@F@M&OE alse ygdgfeRy ~J~ R11

~y R12 ~0 X &b fit movélRLiAteimddPatesRpRepared by these methods. The
10 biphenyl isoxazole sulfonamides prepared by the present

methods are endothelin antagonists useful, inter alia, for
the treatment of hypertension.

ief Desgcription of the vention

15 The present methods allow preparation of biphenyl
sulfonamides of the following formula I:

(I)

/° "
~N ~N

R4

20 where the phenyl rings of the biphenyl group may
independently be unsubstituted or substituted with one or
more substituent groups, enantiomers and diastereomers, and
salts, preferably pharmaceutically acceptable salts,
thereof. Preferred substituent groups for the biphenyl

25 group include those groups R11l to R14 described herein and
especially, when the biphenyl group is a 2-biphenyl group,

R} K
0
L/,\O)—(CHz)P

the group R J in the 4'-position. Preferred
methods of the present invention allow preparation of
compounds of the following formula Ia:

30

A
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Pc~r/~soo/ oss2r (Ta) enantioners and diastereoners, and salts, preferably
pharntaceutical |y acceptable salts) thereof. Throughout 5 this

speci ficati on the above synbols are derived as follows: one of X and Y is
N and the qf, O R, R, R3 and R4 are each direct| yPeivie¢855¢o a ring
car bon and are e 5}1 mdependently 10 15 20 25 (a) hydrogen; (b) alkyl,

al kenyl , al kynyl, al koxy, cycloal kyl, cycl oal kyl al kyl, cycl oal kenyl ,

cycl oal kenyl al kyl, ary argl oxy, ar al kyl or aral koxy, any of which may be

substituted with Zl Z (czl hal o; (d) hydroxyl; (e) cyano; (f)
vitro; (g) -C(OH or 0(%1(;){;11) O®2H or -002R5; (i) _Z4 NR6R7; (J)

- Z4- N(R10) - Z5_Ng8R9; om2(k)7 a R4 together may al so be al kyl ene or

al kenyl ene, either of which may substituted with Z1, Z2 and Z3,
conpleting a 4- to 8nenbered s , unsaturated or(rajomatic -2 WO
001 56685 PCT/ US00/ 05521 ri mj* R#¥th the carbon atons to which they
are attached; R5 is alkyl) alk | kynyl , cycl oal kyl, cycl oal kyl al kyl,

cycl oal kenyl , cycl oal kenyl al kyl , ryloor/aq;al kyl , any of which may be
substituted with Z1, Z2 and Z3: 5

NH
R13 —a—r <:)/
3

R14 R

R

enantiomers and diastereomers, and salts, preferably
pharmaceutically acceptable salts, thereof. Throughout

5 this specification, the above symbols are defined as
follows:

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

R1, R2, R3 and RY are each directly bonded to a ring

carbon and are each independently
10 (a) hydrogen;

{b) alkyl, alkenyl, alkynyl, alkoxy, cycloalkyl,
cycloalkylalkyl, cycloalkenyl,
cycloalkenylalkyl, aryl, aryloxy, aralkyl or
aralkoxy, any of which may be substituted with

15 z1l, z2 and Zz3;

(c) halo;

(d) hydroxyl;

(e) cyano;

(£) nitro;
20 (g) -C(O)H or -C(O)R3;

(h) ~-CO2H or -CO2R5;

(i) ~-24-NR6R7;

()  -z4-N(R10)-25-NRBRY; or

(k) R3 and R4 together may also be alkylene or
25 alkenylene, either of which may be substituted

with 21, 22 ana z3, completing a 4- to 8-
membered saturated, unsaturated or aromatic



R6, R~, R8) RO and Rl~ are each independently (a) hydrogen; or (b) alkyl,
cycl oalkyl , cycl oal kyl al kyl , cycl oal kenyl al kyl , aryl or aral kyl, any of

whi ch may be substituted with ZI, Z2 and Z3; or R6 and R~ E&nﬂgw@@n&y be
al kyl ene or wsl Ge&6685 ene, either of which may be substitut ed Z2 and
Z3, conpleting a 3- to 8-nenbered saturated or unsaturated ring together
with the nitrogen atomto which they are attached; or any two of R8) R9 and
Rl1~ toget her are al kyl eneing tebkthet erich dihehepribdn eitiooh haywivechsubsti t ut ed
wth Z1, Z2 and Z3, corrphegy @geaaata@&& nenber ed satur ated or unsaturated

ring together vvith a h t e 10.15 attached R11 R12
R13 ~d R4 are eacR éaémen% Q’) ﬁ‘sg%{jien CYP2k al keny! |

al kynyl , al koxys:l@ylﬂt}dedlkyp-, @mﬂlqadﬂqe;w&b kwcl@,l&,deomddéww,, aryl or

cycl oal kenyl abkyly Bl ¥ny %'EYMQJZ% rkabkybuBst AhAlelOo¥Yen 3y, o2 which may be
substituted wi{ Z).{L Z2 and Z3) (c) heterocycle, substituted heterocycle or
25 heterocyclaoxy d) halo; (e) hydroxyl; ( f ) cyano ; (g) nitro; (h)
-C(0)H or -C(O) R5; Ré )RT OB@H Bﬁ xﬂe@; afd) ea@H, indSpaddRE; 1y S( O) m OH)

-S(0) m ORS - O S(O) 3 ORS, 1y or 30 35 -3 WD 00/56d85 PCTI USO0/ 055Z

1 -0S(OmORS; (k)-Z4-N R2 Z 1,72 and Z3 are each
i ndepeﬁldzant I y5(§i) %y]a} oge ]@G) h& Slﬁ% &))?laa? % r(e)al kenyl ; 10( f
yaryl ;(g)@ral kyl ; (h) al kexsdeilkenylakyyX ) Jeaval boxyx;aﬂﬂk&ll) heheraicycl e,

substituted heter ocycl e ki g}pgngg,oggcémlt(u@ed%th $10) pZ6 4y, dSQ(@) g, OH)
-S(O m 0Z6) - O S(O) ny n)nitro;

(0) cyano; (p)-C (0)§ o?gd & (6§’g e(rq)ma@gﬁ %&YJ@??ZSQP;OXO £€78:
25(s)_Z4-N( zm;uzérH;i( WhiZh D7 1) SEBSESFused Ui tBAZN zzL21)an35zR|z7Zg 24 and

Z5 are each ' 'ay a)@ossﬂmeggad §Qx§£9teé9a§'19)§at%1%ted ring
ég%gf?zg% 0 ﬁ%ﬁ C%S% 40, g%%@y 6 z%égf ch they‘are attached

or any two of R "RY and Rl together are alkylene or
alkenylene, either of which may be substituted with zl, z2
and Z3, completing a 3- to 8-membered saturated or
unsaturated ring together with the atoms to which they are
20 attached;
R11l, r12, R13 and R14 are each independently
(a) hydrogen;
(b) alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl,
25 cycloalkenyl, cycloalkenylalkyl, aryl,
aryloxy, aralkyl or aralkoxy, any of
which may be substituted with z1, z2 and 23,

(c) heterocycle, substituted heterocycle or
heterocyclooxy;
30 (a) halo;
{e) hydroxyl;
(£) cyano;
(9) nitro;
(h) -C(0)H or -C(O)R>;
35 (i) -CO2H or -CO2R5;
(3) -SH, -5(0)pR5, -S(0)m-OH, -S(0)m-OR3,

-0-S(0)m-OR>, -0-S(0)mOH or



WO 001 56685 PCT/ (JS00/ 05521 76 is al kyl; alkyl substituted with one to

three groups selected from hal ogen, aryl, aryloxy and al koxy; al kenyl"

al kynyl ; cycl oal kyl; cycloal kyl substituted with one to three groups

sel ected fravoewdesss, aryl, alkenyl and 5 al koxyaryl; cycl S&FREPOASEIwhi ch is

fused a benzene ring; aryloxy substituted with one or two hal ogens;

cycl oal kyl al kyl ; cycl oal kenyl ; cycl oal kenyl al kyl ; aryl; aryl substituted

wi t h et hyl enedi oxy or ong-g@)fpuwr5groups sel ected from al kyl,

di al kyl am no, cyano halo%E%%#gg tri hal oal kyl, al koxy and tri hal oal koxy; or

het erocycl e or subdkl tutz ér'gcy&l e; Z~ and z8 are each independently

hydr ogen, al kyl, cyt] oal kg4-N@®A)eaPkyr&kky!, cycl oal kenyl al kyl, aryl or

aral kyl, or Z~ and,Z8 4 hen | nyl ene, 15 conpleting a

3- to 8-nenbered sgthr%t %S’tdor% uﬁggt%ég{égarg?%détﬂgggt her with the nitrogen

atomto whPch they‘@te abY@IFAP 79 and 710 are each independently a single

bond, al kyl ene, al kenyl engl®r al kynyl ene; Z11 is 20 (a) hydrogen; or (b)

al kyl , al kyl subst%& tedﬁgﬁa¥apne, two or three hal ogens, cycl oal kyl,

cycl oal kyl al kyl, cycl oal kenyl'al’kyl, aryl or aralkyl; or any two of Z~, Z8

and Z11 together af® al k§H8fHe or 25 al kenyl ene) conpleting a 3- to

8- menber ed sat ur at ed) or ansaiwl;ated ring together with the atons to which

they are ggtached;(%?is %}Xfi N or NR15; Kand L are N or C, provided that

at | east one of or S C, R15 is hydrogen, alkyl, hydroxyethoxy

met hyl or met hoxyet®bxy ®EtHML: each mis independently 1 or 2; each n is

i ndependently 0, 1(ry 2;aB¥dk35 p is O or an integer froml to 2. -5 WO

001 56685 PCT/USC[]Q?EZl A%£ )rdance herewith, a conmpound of the formula
y

or salt thereof may be prepared by a nethod conprising the steps of (a)
contacting an aryl bbroni @r&i¥Y6f the formula Il: 5
15 (k) heterocycle, substituted heterocycle or-
heterocyclooxy;
(1) -SH, -S(0)n26, -S(0)p-OH, -S(0)pm-02z6,
~0-5(0)m-26, -0-S(0)xOH or -0-S(0);m-0z6;
{m) oxXo0;
20 (n) nitro;
(o) cyano;
(p)  -C(O)H or -C(0)z6;
(a) ~-CO2H or -C0226;
(r) -24-N2728;
25 (s) -24-N(2z11l)-25-H;
(t) -z4-N(2z11)-25-26; or
(u)  -24-n(zll)-z5-N2728;
24 and z5 are each independently
(a) a single bond;
30 (b)  -z9-5(0)pn-210-;
(c) -29-c(0)-210-;
(@  -z9-c(s)-z10-;
(e)  -29-0-210-;
(f)  -29-5-210-;
35 (g) -29-0-c(0)-210-; or
(h) -29-Cc(0)-0-210-;



OH (Il) oH-B/ pas o . ~ o\ R or pinacol ester or salt thereof, wherein Ris
an al kyl group and where the phenyl ring of said fornula Il may be 10
further substituted, such as with one or nore groups desch;ct}?gm;/& ,the
groups R11 wo® @be&8herein, wth a hal ophenyl conpound of t or a 11 or
salt thereof: ( (I11l) halo 15 wherein the halo group is preferably brono or
i odo and wherein th ri n% of said formula Il may be further
substituted, such & Grlkrsr BuRF IS efewth btk fror thiee groups R11

to R g herei n)graugsesemtﬁld ronhRaléde, zaxﬂpfmmlo@ @m e8fx&ai;d conpound

of the formul a é‘ RY% # y@gle 'cbrclfga{lfyh ((_:I?—,@lga e stl Vélcf? lé(tghenyl

the group pard s gr'ou ESenc
catal yst and #nsase ERFRIIHIMPSafcaeKerd fﬁéﬁlaﬁllébfbmaﬁllecﬁé]@eﬁﬂomléodl um

pot assi um @r ld1kbiyaryl o & 1raaak§5 conpaendiof Fid@l fomamkand \riglg;sal t
thereof: -6 V\D 00/ 56 85? IaTSOO{:QSSZI 4:/ 0 %P\Qg ~S ~ OM and converting
ereo %

sai d conpound alr\;; "t6 aonceor?ﬁou 5t thereof with a

chlorinating azg’@ﬂtpalkﬂ@ll‘(}’\l) <grlsalkem it REChbrikdnvliaddgylofamte bi phenyl
groups of for eshiVs ©f citdBriitROgRERAMEY oRE dNTHeStchbt ¥beH Houps

Dot assi um or 1SRRI SR S Hou B EREP G onpbt SFIPERRUI a v o sal
t her eof wil0h arabnﬁgglMWIﬁ Fldroyl andy|trihaloalkoxy; or heterocycle or
substituted heterocycle;

27 and 28 are each independently hydrogen, alkyl,
cycloalkyl, cycloalkylalkyl, cycloalkenylalkyl, aryl or
aralkyl, or z7 and 28 together are alkylene or alkenylene,

15 completing a 3~ to 8-membered saturated or unsaturated ring
together with the nitrogen atom to which they are attacheqd;

79 and z10 are each independently a single bond,
alkylene, alkenylene or alkynylene;

zll ;g
20 (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 zll together are alkylene or
25 alkenylene, completing a 3- to 8-membered saturated or
unsaturated ring together with the atoms to which they are
attached;
J is 0, S, N or NR13;
K and L. are N or C, provided that at least
30 one of Kor L is C;
R1S ig hydrogen, alkyl, hydroxyethoxy methyl or
methoxyethoxy methyl;
each m is independently 1 or 2;
each n is independently 0, 1 or 2; and
a5 p is 0 or an integer from 1 to 2.



N(VI) Oy RB R4 15 in the presence of a base to formsaid fornula | or salt
thereof. In a preferred enbodi nent, a conpound of the fornmula Ila or salt
t hereof nmay be prepared by a nmethod conprising 20 the steps of: (a)

contacting fudeiseesc acid of the fornula Tla or salt ther 8FAUS00/05521 WO
00/ 56685 PCT/ USO0/ 05521 HO~ OOH (lIla) O\ / 0 S\0 R13 ~ ~ R R14 wherein R
Is an al kyl group, with a hal ophenyl conpound of the fornmula Illa or salt

thereof: 5 Rl K 1lZnOaceOryieeRherdwith/ lam)coRbbund ~oRt2el fomhula 1 bire

presence of a pald %ﬂlak‘g()@)m%(atb'él $8bp Ul & DASRe PR AdRbPYs Al el | et al
atom sel ected from saodium 10 potassiumor lithium to form-a conpound of

fornula | Va or’%&®% °hereof: Rl~/ K R2~\~(CH2)P R
(a) contacting an arylboronic acid of the formula II:

ok /01-1 o {IT)
~p N Z

s
X ~
Q/j/ O\R
\

or pinacol ester or salt thereof, wherein R is an alkyl
group and where the phenyl ring of said formula II may be
10 further substituted, such as with one or more groups
described for the groups R1l to r14 herein, with a_
halophenyl compound of the formula III or salt thereof:

(III)

halo
15
wherein the halo group is preferably bromo or iodo and
wherein the phenyl ring of said formula III may be further
substituted, such as with one or more groups described for
the groups R11 to R14 herein, and especially, when the
20 Dbiphenyl group of said compound of the formula I or salt

Rl K
\/ \I
L_( )= (CH3)p~
At
to the halo group, in the presence of a palladium(0)

catalyst and a base containing an alkali metal atom
selected from sodium, potassium or lithium, to form a

thereof is a 2-biphenyl, the group R? para

25 compound of the formula IV or salt thereof:



R.2(IvVa) OMR ~ 1S wherein Mis lithium sodiumor potassium and

converting conpound |Va to conpound Va with a chlorinating agent: g _ WO
00l 56685 PCT/ US00/ 05521 RI~iK Zt O-(CH2)P R2~~J R11 ~ ~ R12 V%%ﬁ§~ SO
~Cl R13 R awnid/s686b) coupling said formula Va conpound ot <L45po r eof

with a conpound of fornmula VI in the presence of a base to formsaid
conpound of the formula la or salt thereof. The present nethods for

prepari ng a conpound of OHTU| al or salt thereof are advantageous in

that they 10 provide hig ds with mninmal or no formation of

inmpurities. Also providé§ hefewith are novel internediates of the present

net hods, for exanple, conpotds of d%@)rrml ae I1) 1V VIIl and X1,
h

and novel nethods for prepari such>E8 i nternedi at es. (?\h{% af orenent i oned
step (b), that is, the coupl iz e Tomnul ae V and VI conmpounds, is
itself a novel step and a fuflther jlenbodi rent of the invention. Detai ed
Dscri~tion of the Invention present invention is described further
as follows. Listed below are definitions of terns used in this
specification. These definitions apply to the terns as used throughout this
speci fication,_indivi |1y or.as part ~of.,anoth roup,. unl ess ot herw se
indicated in és‘rbctllaccld?r}vce@ggn? nssafléinggénfgo%celé\éronﬁ .sgﬁ& ?meroe?’f" gf’k?" refers to
strai ght or beametsw Fharnss rté@éleeénwg%wwhﬁav{m@tipgt @g¢odtear bon atoms,
The expression -9

(V)

where the phenyl rings of the biphenyl groups of formulae
IV or V may independently be unsubstituted or substituted
with one or more substituent groups; and M is sodium,
10 potassium or lithium; and
(b) coupling the compound of formula V or salt
thereof with a compound of formula VI

N

e

(VI)

0\1 )

15
in the presence of a base to form said formula I or salt
thereof.
In a preferred embodiment, a compound of the formula
Ia or salt thereof may be prepared by a method comprising
20 the steps of:
(a) contacting a boronic acid of the formula IIa or
salt thereof:



WO 001 56685 PCTI US00/ 0552 t "lower alkyl" refers to alkyl groups of 1 to 4
carbon atons. The term "al koxy" refers to alkyl-O. The term"chlorinating
agent" refers to an agent which 5 supplies chlorine, such as

di met hyl chl ev@evesséssl enearmoni um chl oride (al so referred t SCRAISY/G§52s
"Vilsneier reagent”, which may be fornmed, for exanple, by the reaction of
di met hyl formam de with oxalyl chloride), as well as phosphorus

oxychl ori de, oxalyl chlori deHOWOnyI 10 chloride. The term "al cohol”
refers to alcohol of 1 to 7 carl®hn gtoms,o especially aI‘Hﬁ) al cohol s such as
met hyl al cohol) ethyl al cohol, n-propglZal cohol, isopropyl alcohol, butyl
al cohol etc. 15 The term"aryl "at S refers to phenyl) napht hyl and

bi phenyl. The term "al kelrll%g " Feferf to straight or branched chain

hydr ocar bon groups of 2 carpln atons having at | east one doubl e bond.
G oups of two to four car bo_gqa_\;é\zo are preferred. The term "al kynyl"
refers to straight or branched chai Rl‘broups of 2 to 10 carbon atons having
at | east one triple bond. Goups of two to four carbon atons are preferred.
25 The term "al kyl ene"” refers to a straight chain_bridge of 1 to_5 carbon
atons connect eREFRY Ryié BBRYYY e IFOUP. (W 2 bakeRhany ik coEPeuRd &) which
may be substit thedfawntlial ITDa ot et ahkyéofyr oups. The term "al kenyl ene”
refers to straight chain 30 bridge of 2 to 5 carbon atons havi ng one or
two doubl e bonds that is copaectgd by single bonds and may be substituted
with 1 to 3 lower alkyl groupsXExenpl ary al kenyl ene groups axe

- CH=CH CH=CH) -CH2-CH=CH, -Ck Célzp - C(CH3) 2CH=CH and

-CH( C2H5) - CH=CH-. 35 The terrh “ Ay nyl gne” refers to a straight chain
bridge of 2 to 5 carbon atons that hasfa triple bdA8Izherein, is connected
by single bonds, and may be -10 200/ 5685 PCTNS00/ 05521 substi t ut ed

with 1 to 3 |ower al kyl groups. e Iary,—aR‘I?ynyI ene groups ,are -C -G,
-CH2-C =C, -CH(CH3 ) -C-Cand -C - C2H5) CH2-. The term "al kanoyl "
refers to groups of the formula 5 -C(O)jal kyl .

halo

in the presence of a palladium(0) catalyst and a base
containing an alkali metal atom selected from sodium,

10 potassium or lithium, to form a compound of formula IVa or
salt thereof:

RA_ K
\'/\I

(CH3)
S

7~ [
Rll———-\ _l__Rlz (IVa)
N
7 S\OM
R13_-—</ l
AN
\Rl4

15 wherein M is lithium, sodium or potassium; and converting
compound IVa to compound Va with a chlorinating agent:



The ternms "cycl oal kyl" and "cycl oal kenyl" refer to cyclic hydrocarbon
groups ‘of 3 to 8 carbon atons. The term "hydroxyal kyl" refers to an al kyl
group including one or nore hydroxy radicals such as CHZ%% 1#92,1

- CH2 CH2 OHCH®@MH)0/5668F{ CHZOH) 2 and the |ike. The terns "hal o ' 3?4 hal o"
refer to fluorine, chlorine, bromne and iodine. The terns "heterocycle",
"heterocyclic" and "heterocyclo" refer to an optionally substituted) fully
15 saturated or unsaturated aromatic or nonaromatic cyclic group, for
exanpl e, which is a 4rt j%ﬂeﬂbered nmonocyclic, 7 to 11 nenbered bicyclic,
or 10 to 15 nenbered trhf bggksystenl whi ch has at | east one
heteroatomin at | east on}contalnlng ring. Each ring of the ZO
het er ocycli c group coﬁfalnlng a eteroatom may have 1, 2 or 3 heteroatons
selected fromnitrogen atons, n atonms or sulfur atons, where the
nitrogen and sul fur heterqaionds nma Hgglonally be oxi di zed and the nitrogen
het eroatons nay optionally be zed. The heterocycl {¥)kgroup may be 25
attached at any heteroatomor C on atonl Exenpl ary nonocyclic

het erocyclic groups include pyrr I|d®gy4¢ pyrrolyl, pyrazolyl, oxetanyl,
pyrazolinyl i1mdazolyl, imdazoliqyl) dazolldlnyl oxaszyI,
oxazol i dinyl, isoxazolinyl, i az yI, tRtazol yl, 30 t hi adi azol yl ,

t hi azol i di nyl, isothiazolﬁ?——rsothl zol i di nyl) furyl, t et rahydrofuryl,

t hi enyl, oxadi azolyl, piperidi i perazinyl) 2-oxopiperazinyl,

2- oxopi peridi nyl, 2-vxopyrrol odi nyl /g2- oxoazepi nyl, azepinyl,

4-pi peridonyl) pyridyl, pyrazinyl, pyrimdinyl, 35 pyridazinyl)

t et rahydr opyranyl, norpholinyl, thianorpholinyl, thianoxpholinyl sulfoxide,
t hi anor phol i n@nd- 11 WD 00/ 56685 PGTI USO0/ 05521 sul fone, 1, 3-di oxol ane and

tetrahydrosl, 1-di oxgjhi @wﬁh@céatlae:&hma Eéegexhaayndﬂlocryehhe fied.ogcyclic
groups include |ndol¥<P ben

i_azol benz benzothienyl, S
qui nucl i di nyl Wigth AoFPRPUR é#r &Rt o dh F\% ‘?ﬁgsenl‘foa i HoPaSSy 0
benzi m dazol ylforbenzopycamdund rdotheifvrnulbenz oduirspllt thepemhyl ,
coumarinyl, benzopmén&és&m@cﬁe& f&“'pﬂ%?ﬂﬂﬂé’la dd?r%%%ﬁhy&f (e

pyrrolopyrld |, furop %auc a %é rldlng

furo[ 3, 2- b] pyr ﬁOeH“H}P] ?r f-"t?rJ&[ hsrﬁﬁ"gﬁmdia YRR tagRRiFdrisi § %dﬁ}a}’l

di hydr oquilfaz giriony Be (sigln yaise18is4wdthyalindméd oxo-mpi fivazalciogl ¢ f
tetrahydrqu|nghg¥£ aod the like. Exenplary tricyclic heterocyclic groups
i nclude 15 carbazo benzj do] yl, phenanthroliny|, acridiny

phenant hri di nyl , xé-FHeﬂ??V%ﬁﬁﬁ éveFﬂeaf?héogﬁbr%ﬁﬁﬁ?ﬂ?d1§56§t?§lﬂﬁéd

het erocycl e r efresgnt omatrieier doycbramplEst icbupethdd tdf the2formdaef the

f ol | owi ng: (a)yl Y1 v Eenesd ol gewo@lk§agthgas (R): BdEgkyod uch ot ect ed

hydr oxy) ; al o: am no, am no ofr
di al kyl amildo; IPERTRERBEGSS 2 )a 8% PEd SERM %Ps? i‘réﬁeawwt;he( h)
car boxy; (|) heueldoycdbbHaobtyy formulae V and VI compounds, is itself a

novel step and a further embodiment of the invention.

Detaile escription of the v

20 The present invention is described further as follows.
Listed below are definitions of terms used in this
specification. These definitions apply to the terms as
used throughout this specification, individually or as part
of another group, unless otherwise indicated in specific

25 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 expression
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(j) al koxycarbonyl, such as unsubstituted | ower al koxycarbonyl; 30 (k)

car banyl, al kyl carbanyl or dial kyl carbanyl; (1) nmercapto; (m nitro; (n)
cyano; 35 (o) carboal koxy; (p) sulfonam do) sul fonam doal kyl or

sul f onani dogydogbss - 12 WD 001 56685 PCTNS00105521 5 R PCTAISW0/AS2kg
R5_"SC2" ~ 7 (r) R 5 ( s ) aryl ; (t) alkylcarbonyl oxy; (u)

aryl carbonyl oxy; (v) arylthio; (w) aryloxy; 10 (x) alkylthio; (y) fornyl;
(z) arylal kyl ; "veaalkyly| retge iteup ey WIaPu@sk 9k | 1 cycldospRE9T al koxy)

hydr oxy, am nodtadgkyl am no, 15 di al kyl am no, halo or trihal oal kyl. The term

or dge. The ter m ~ i ES ot RSP (R BIAY 56 orpound 1B OB B CHG
~O wherei n the gr oheapssar $chlepinasdngf agent 2arefersnte agc adent otfpicB( OH) ~.
Thr oughout ¢ hesi§RAGIdd ¢al bofine JrsAdRS a8 Nk i Istlichuepbke tHyeROAmIBRAYRE Chosen
to provide stat}lhlg 'etigs apdfecroe ounds. e‘l;hea%o ounds of form@,,a | and
i nt er medi at es THSFEST 281RRy FOFHeSal T s Wi ¢h 28r e %rjf] FArt FFAPFHe ‘scope of
thi s i nventi orwhiRiamancbet Fexmed, Forepramile ( byethe mgaatarincof
B o el 1 e T e of “thi s
?n\ign?isgnfj 30 ‘%h%s%ﬁ"??%guﬁﬁgg%jfol?%&gm?’gafy]a%g‘lioﬁgg??re?ﬁ gcpgggyﬂgreof may form
sal ts withlGal kethiomigteal s such as sodi um potassi um
The term “"alcohol" refers to alcohel of 1 to 7 carbon
atoms, especially alkyl alcohols such as methyl alcohol,
ethyl alcohol, n-propyl alcohol, isopropyl alcohol, butyl
alcohol etc.
15 The term "aryl" or "ar-" refers to phenyl, naphthyl
and biphenyl.
The term "alkenyl" refers to straight or branched
chain hydrocarbon groups of 2 to 10 carbon atoms having at
least one double bond. Groups of two to four carbon atoms
20 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.
25 The term "alkylene" refers to a straight chain bridge
of 1 to 5 carbon atoms connected by single bonds
(e.g., -(CH2)x- wherein x is 1 to 5), which may be
substituted with 1 to 3 lower alkyl groups.
The term "alkenylene" refers to a straight chain
30 Dbridge of 2 to 5 carbon atoms having one or two double
bonds that is connected by single bonds and may be
substituted with 1 to 3 lower alkyl groups. Exemplary
alkenylene groups are -CH=CH-CH=CH-, -CH2-CH=CH-,
-CH2-CH=CH~CH2-, -C(CH3)2CH=CH- and -CH{CpHs5)-CH=CH-.
35 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
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-13 WD 001 56685 PCT/ US00/ 05521 and lithium wth alkaline earth netals
such as cal ci um and nmagnesium w th organi c bases such as

di cycl ohexyl am ne) t-butyl am ne, benzathine, N-nethyl-D glucam de and

hydr abami nawoa#sksss t h am no aci ds such as arginine, |ysi nECEUS8*¥he 1i ke.
Such salts may be obtained by reacting these conpounds with the desired ion
ina mediumin which the salt precipitates or in an aqueous nedi um fol | owed
by |yophilizatS¥StiFyRed Witdups teuéhlewer diRl g8PyRs -or EREIPIFNR1A 10
substituents ciipmnyiena drawips poeet§ = Such-Ci -8R, 0F CEUCKE] ) tQERCH ami no)
the conpounds Qfy fergad 2yl cangh dpfer nedi ates thereof may formsalts with a
variety of organic and inorganic acids. Such salts include those forned

wi th hydrochl oric &edtemdr ot OnFekers Sorgrpupe Afl tbai Eommukk sul furic
acid, acetisc agi@)anmiyefi c acid, benzenesul fonate, toluenesulfonate and

various other sulfqpat nitr psphat.es, . bor.at es,, acetates,
tartrates, nal eat eg’?hec?%if% esc)y%télg’%%}cggt eés)r,léjlbézﬁfzccl)‘é jttakse,nyzs'atscbﬁ?g%)f etso,
sal i cyl at es aryali€ hyReocaiholh gaPYRS el hdo28 ¢erbasd aspmeeacti ng t hese
corrp_ou_nds in an _equ:ih\éaltéﬁh -&ﬁzai-ta,bcyanky,he Vst si eoﬁaﬁr%ﬁ,ikym bgpwﬂi ch the salt
preci pitates aor. a, I jyé%q AYfelo) |f 1Z n

addi tion, Me%ndrlo%l?aggsﬂ%lﬁ%ai:m?ﬁg %%%QR or c%}ili to % su%%%f%olﬁénts
conpri se d%asi@2AHROEGH2M N 55 (SH2AR) 2 2R et &#f%ns ("inner salts") may

be formed. Certain myeOUpsmsuthhlagehheald 1114 2BgeRkL 9 REfnsubstituents
of the compoun of. the _inventi on contain asymmetric carbon atons. The

may.
conpounds of t qrﬁ\l/‘gntP%%mlélﬁcﬁnasl?%lo%ee' of the formula | and salts thereof
may exist, 30 ther &her erney 'dirksroonetet. alwterasyeriedmendc forms and in
r ggem c mI rt uregddiecoelio Adskear €oVah M%t:%diﬁl&?}oﬁﬂoﬁié:hhb[a, | FYEIRE | 0][1-
Addi tionalily, ¢ ounds _su eo rmula | and salts thereof may
exi st as e]réantslag-‘%rag egvgﬁ ‘lgnngat%%ggg%één?:%o%af%lgﬁﬁn%?nﬁrgm%g% ons- l,&.ll such
enanti omers 33%auP.wiltehi exanrdeschpechiis i ¢ itaveénsmhered, Bon@ealitc  Nos.

5,612,359, 5, 8GN0 ABkb&&LDBi2dé1 desCot hingoensiaidileirBaant ARt S

i ncl udi ng those of thﬁ - I‘é}. 00/ 56f85 tPCT/ LﬁgO/ 05521 formula | tV\:hI ch
may be prepar g st Jﬁhn\/\gaﬁa?'ér Y RE HRTHSFE MarR Bactfas

i ncor por at ed hmreeicarippnr afar-eeosaininheringnt Erchyrirgeefetphecially U S

Pat ent No.205, §p63QEy M & ebnt2iA ey fOHREL QL mBYNASGL £S1RI:. 5
Couplincr of Fornul ae I ~ounds A conpound of the formula | or

SalT ther eof My aReZoRERS AP UST CEOURF PG ShTReRy F EBth o EosE: 2 TS tira
formula Il or gpilfagolatess erwimresghe thereasn wnthsel fval dphengatdds esrypound
of the formil addilof@nigabs d.heiieeh &REedd ahl¥oqdh iR BBhEohs hado) . and
then converting the resulting conpound f rrru?a [\VV.to the co %und of
fornula V and tdtﬁqaﬁgy%% Oé'%rﬁé}ﬁaegf ?%T%gﬁeéeﬁowct Ca958ﬂf)o’ﬁ%8 6t formul a
VI . 25 attached at any heterocatom or carbon atom.

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

30 thiadiazolyl, thiazolidinyl, isothiazolyl,
isothiazolidinyl, furyl, tetrahydrofuryl, thienyl,
oxadiazolyl, piperidinyl, piperazinyl, 2-oxopiperazinyl,
2-oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxocazepinyl,
azepinyl, 4-piperidonyl, pyridyl, pyrazinyl, pyrimidinyl,

35 pyridazinyl, tetrahydropyranyl, morpholinyl,
thiamorpholinyl, thiamorpholinyl sulfoxide, thiamorpholinyl

-11-



15 Coupling of compounds of the fornmulae Il (or pinacol esters) and Il or
salts thereof is conducted in the presence of a palladiun{0) catalyst,
preferably pall adi um acetate/triphenyl phosphine or other palladium(I1l)
salt/tri pherq,?'d hgegahi ne, tetraki sphenyl phosphi ne pal | adi urrCZOse/05521
tris(di benzyli deneacetone)di palladium0) (also referred to herein as
("Pdz(dba)3"), and a base containing an alkali netal atom selected from
sodi um pot assisUbEée,l iit, Bi-ipxpraier=aid ¥eofpamts-poi agsdA0BHEaRDoNades or
sodi um car bonat.g, )%;Bcef orm a conpound of the fornmula IV or salt thereof. See
25 the conditions Tor catal ysis described by A Suzuki et al., Pure &

Appl i ed Cheni stry, Bemodsgyibycyqbip hetgrogyglic, ggpups ingdude Chem
Scand., 47, 221né3HA3) behzodrhaizalytly @enabxazdlyabi Bebthiehed3 (1995), all

i ncor por at eg her ej .Leheren 30,,Wh 1€ I ngl compound 111 is a
conpound 11Ta, 8{5%\?%%}%1%2 of &f'%?%%&ér'ogtggﬁwgﬁgg orm,:i_l:Ln y 'be desirable,
in certain i nstap@enoliyyiachenzdticdazrdydolpAnzegyraret i gmdogaeinxbnpl e,
when J and K opehzéfuryly, eRfofdénylhe uaHpSnyBY beazPs@taRiled by a suitable

protecting group_such 35 - carhonyl. .etgc. Specifi, 11 - Rl14
groups ray be SE%%OEfllﬁyé’bgﬁ%%%’gﬁ% "¢ vl\nggﬁy? é’r@%ﬁfﬂ?loor?ygd% tions.
Additional |y, &peenvridiryl {(s¢aly af Sups (el Ueveddimyked -15 WD 00/ 56685

PCT/ US00/ 05621 tihé 3 ,@-teppai dvmey Rl br fRE4[Prowmsyredidar) before or after

coupl i ng, using.an ui t.ahl t t, e kngwn in the art. The
coupling met hogl%éé%por esfoérggg%fgo%%‘ggd[régﬁg?g%%g?gn{)sét%ca §%e of from about
25C to about 180€ iysEopt ePEe Bzl Ebouttessahydreahemeldsy) ant a
pressure of abené Lixgt.m and under an atnosphere of argon or nitrogen.

Mol ar ratios of th [Qni ¢ i . (Qr..pLN |, ester) or salt thereof to
t he hal ophenyl corrg%’ge%gciFW g‘rgl%ﬁ]tlcg %éa}:g% é%};f%léfr r%“?"))esf Iugefrom about

|:1 to aboll 1carbdazodydunbensidpil aphenpoyhredinyystacnidibyde are sel ected
to catalyze t hgn&uHdHAei ARAC LA RS 1aXea iHRf @irbl y from about 2.5 nold to
about 10 nold, and from about.2.5 e usitvgl gn 0_about 7 equivalents,
respectively. Sol vehits SXPECPFETr asoq%y 154 ﬂ%ﬁﬁ&?ﬁoﬁ%‘? $ FPEEE B_t®d from
aqueous or or ghnterddygdedsubsieh-uiedawatbnk, %evhadotf thel feddowing:

t et rahydrof uran, di @Bt hexyel hadebradid 1Mt BowerOla 1R X) Ures thereof, preferably
a mxture tetrahydrof uran _and di net hoxyethane. Residual palladium

cat al yst |26 prefera OEy ?’é’ﬁ%& Poig rotc‘):r%cf%g hé’orxr.ﬁ’c% d of formula IV or salt
t hereof, by contact (G t Ba&o¢hel ati ng agent such as trithiocyanuric acid (
Conpounds of the foraul axbl (1ia&d sajt;s thereof are conmercially avail able
or may be prepared any.sui tapl e 25 nmethod,_.such as nethods anal ogous to
t hose described in %.y)s. %é?§htgﬁ8ﬁa§$§26%59%a1%¥§%¥é%'l y, oxazol e conpounds
of the fornula IIlalfor &dkexvthereof are prepared by the novel methods for
their prep2sation depcricReBobed B N.sucdmsungs cafikyhe formula Il and salts

t hereof may be 30 p{jpa%?%bg)\éyany suitabl e method) and are preferably
prepared by the novltf met hods” for their preparation described herein.
Preparation of For~tinul #eFErTBPHAMTS 35 The boronic acids of the formula
|1 and sal ts ther eofj)manlkbrysatbas e stoh rd vagupoyaiudget hods provi ded

herein. I n accordance hﬁ%%@i-tglko%&%rr%%ﬁ?d d of the formula Il or
30 (k) carbamyl, alkylcarbamyl or
dialkylcarbamyl;

(1) mercapto;
(m) nitro;
(n) cyano;
35 (o) carboalkoxy:;
(p) sulfonamido, sulfonamidoalkyl or
sulfonamidodialkyl;
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- 16 WO 00/ 56685 PCT/ USO00/ 05521 salt thereof nmay be prepared by a nethod
conprising the steps of (a) contacting a conpound of the forrmula VII or
salt thereof: 5 X o\ /o (VM) ~ leaving group wherein Xis H_ Br. Cl or |
and where t WO ¥6683| group of said fornula VII may be f ur tBESFUSIURSSHY ¢ ut ed,
such as with 10 one or nore groups described for the groups R11 to R14
herein, with an al cohol in the presence of an organic base, to forma
conmpound of the formula NI or salt thereof: X O\~ S\ O(VIIl) \ R 15
where t he phenyl gr@g”)(ﬁ Sayad fortula VITI may be further substituted,
such as with one or nore gr pngescribed for the groups R11 to R14 herein;
and (b) lithiating the conpound VIII with an alkyl or 20 aryl [ithium
conmpound and contacting the lithiated product fornmed with a trial kyborat e,
fol | owed by hydrol ysis, Bo—f@%rmrt¥re—borgnic acid of formula Il. In a
preferred enbodi mert) a boronic akid of the formula Ila or salt thereof may
be prepared by a nethod 25 conprirfing the steps of: (a) contacting a
conpound ofs t he foggqlaay@ig or salt thereof: -17 WO 001 56685

(t) alkylcarbonyloxy;
(u) arylcarbonyloxy;
(v) arylthio;
(w) aryloxy;
10 (x) alkylthio;
(y) formyl;
(z) arylalkyl; or
(a') aryl substituted with alkyl, cycloalkyl,-
alkoxy, hydroxy, amino, alkylamino,
15 dialkylamino, halo or trihaloalkyl.
The term "heterocyclooxy" denotes a heterocyclic group
bonded through an oxygen bridge.

The term “pinacol ester thereof” denotes a compound
Hj CH
3

Hj CH;

SN
[

20 boronic acid group -B(OH),.
Throughout the specification, groups and substituents
thereof may be chosen to provide stable moieties and

wherein the group appears in place of the

compounds .
The compounds of formula I and intermediates thereof
25 may form salts which are also within the scope of this
invention. Pharmaceutically acceptable (i.e., non-toxic,
physiologically acceptable) salts are preferred, although
other salts are also useful, for example, in isolating ox
purifying the compounds of this invention.
30 The compounds of formula I and intermediates thereof
may form salts with alkali metals such as sodium, potassium
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PC T/US00105521 ~0 1S (VIla) \ leaving group R Ry wherein Xis H Br, Cl
or I, with an alcohol in the presence of an organic base to forma corrpound
of the 5 fornula VIlla: X0\ /O (VIlla) RI3 R R14 arid 10 (b) lithiating
sai d conmpourgh giseésBe formula Villa or salt thereof with afCEUYNOSHI ar vyl

| it hi um conmpound and contacting the lithiated product forned with a

trial kyl borate, followed by hydrolysis, to forma boroni c acid of the
formula Ila orar&alltlthhemeomtmiﬁaem@réa ‘dreaekAls D as agldissd ahar ei n,

denot es any swtalgalsq_ ea\”igg &rgggcs#gys Su%hh?Isod’?c&%li%B %{ fer%bly chl oro.

Any suitable orgqanl C organi c
bases i ncl ude tuted, &ﬂan@; C}Eﬁ%a[tp‘lfl%f tﬂwhﬁﬁrﬁegmmﬁea@nd

N- et hyl nor pholydiarkaspeci ad yu%a BhEie rd8dsWeash Xad %r@iﬁli@@er!)yslﬂ!éri di ne

or atrial ylam daryl Illthlum S such
n-butyllit i]%glh lf‘?. t hsluucrlfl\ %ﬁgg Tri bba 3%3%8 ) oﬁﬁﬁﬁ?ﬁﬁg t1‘hetsﬁe
fornmula VI I a canmpomriﬁsw%hlér@tﬁ dﬁﬁyr% repar édm991%npa@h1¢fg @econmpound of

25 the fornul asafld preeisaticddereeh a tdnadugl Redoln Mriebesd ad, al cohol s

i nclude al kyl alc hcil sulgh as net hanol, ethanol or i-propyl alcohol. The
formula VIII a]@’oﬁ%‘oun dalt thereof obtained is then lithjated with an
al kyl or aryl lit hl"‘&mncgﬁﬁmcﬁuoélr afek®IR: Wit R4nop Ry to1BY4 WD 00/ 56685

PCT ]{ usog{ Q@?Z:Isdﬂstth.it\iﬁheg C@mjmlsel at%%gacn@tlewnp@lﬁcfﬁ larsfeémymi CSJ} ar e70C
preferably from.a t 0 about especi al l.y, .from about - to
about -100C, tBFGr> % EHOYFS 8% g e tﬁ‘égnphenyl group of

sai d conpound xmem@dﬁatﬁﬁechesnmét eyt ekm §l§éh5a‘811vh tehvenkéewyr qfore groups

described for dhfm@coups BldrdaiRl4ch@s i Buclr ssdtd ithengefsndyeferably the

conpound: formed with hydrochloric acid, hydrogen bromide,

15 methanesulfonic acid, sulfuric acid, acetic acid, maleic
acid, benzenesulfonate, toluenesulfonate and various other
sulfonates, nitrates, phosphates, borates, acetates,
tartrates, maleates, citrates, succinates, benzoates,
ascorbates, salicylates and the like. Such salts may be

20 formed by reacting these compounds in an eguivalent amount
of the acid in a medium in which the salt precipitates or
in an aqueous medium followed by lyophilization.

In addition, when groups such as the Rl to R4 or R1l
to R14 substituents comprise a basic moiety such as amino,

25 zwitterions ("inner salts") may be formed.

Certain groups such as the R! to R4 and R11 to R14
substituents of the compounds of the invention may contain
asymmetric carbon atoms. The compounds of the invention
such as those of the formula I and salts thereof may exist,

30 therefore, in enantiomeric and diastereomeric forms and in
racemic mixtures thereof. All are within the scope of this
invention. Additionally, compounds such as those of
formula I and salts thereof may exist as enantiomers even
in the absence of asymmetric carbons. All such enantiomers

35 are within the scope of this invention.

U.S. Patent Nos. 5,612,359, 5,846,990 and 5,856,507
describing endothelin antagonists including those of the
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10 R13 ,S/0 O- RRLl'" or salt thereof. Lithiation occurs selectively at
the position ortho to the sulfonyl group on the phenyl ring. Treatnent of
the lithiated conmpound or salt thereof with a 15 trial ky\IAEﬁg,@ﬁgo%mssg; ef erably
triisopropywboossss or, trinethylborate) at tenperatures are
preferably from about -40C to about -105C especi al | y) fromabout -70C to
about -100C, provi des the foll owi ng boronate: al k QO 2BO- SOi 0~R
20 where the g a dr ¥8pchimBaiRE P5RBBERY l?f"aV‘-E‘e Fé?‘-’f_bﬁéﬁg yassrittfed, such
as with one oanma:rg:asupardesamh hadof:poraﬂ:mi Gremeps IR keiferBhdehgmei n, or

salt thereof, Fﬂé Iétéilt%%%g 7’:_1 1&95 palOYP,688gskakkyl -0 )28 o

S~o/ \ R13 or salt fhereof, whic may then
be hydrol yzedWifFh Weépﬁ? téﬁl‘éqeacﬁod'maﬁFBFe?%tﬂﬂﬁa&ﬁ a®tfe¥iFs mineral acid such

as aqueouss sulfuric acid to formthe boronic acid Ila or salt thereof. The
hydrol ysis step, form b hey hoF gy bdrtl rr1§a gm of) S

advant ageous as the boroni ¢ acld possesses_enhance y relative to
t he boronate ester® fFROWRACRE i ¥1g LOFBLARNEIRY Fsé‘rltrr’é)fl?i'iﬁﬁf m Bescriptions

of the startipgepate] byl coliplirgy faor alikge dMrtdhiandcsalds thkeEeehusge

Eur opean Pate gl %%%iogsfépldr %i?”tﬁ@ e%G%rﬂ:g glﬁ%gp?g C?I‘tal n of

t hese co oun S ar SO comer cl a aval ¥arat|0n of

Formul a 119 owmm& %Fbﬁh@mﬂ@oﬁﬁéuﬁﬁss%lft tthereof niireterpbdvid salts
t her eof may bﬁh@f@ﬂﬁl%d15Y16@d)h0®%daﬁﬁéﬁg@¢t&réﬁlhboﬁ% desanikhgag in U S

Patent No. i EaRedil, 7 BhEhEd RomRoLRds alod e Lot g, L0 salts
t hereof bearing oxazolerin RO novel ods
provi ded here¥ﬁ3C¢¥PGaG@§r l@fh@,@f*?etoéwff’ﬁmuha f‘bﬂmﬁhaaquﬂﬁf(ol}}’ldos?ézol e or salt

t hereof may beopmenamnad by a nmethod conprising the steps of

15 Coupling of compounds of the formulae II (or pinacol
esters) and III or salts thereof is conducted in the
presence of a palladium(0) catalyst, preferably palladium
acetate/triphenylphosphine or other palladium (II)
salt/triphenylphosphine, tetrakisphenylphosphine palladium

20 or tris{dibenzylideneacetone)dipalladium(0) (also referred
to herein as (“Pd,(dba),”), and a base containing an alkali
metal atom selected from sodium, potassium or lithium,
preferably agueous potassium carbonate or sodium carbonate,
to form a compound of the formula IV or salt thereof. See

25 the conditions for catalysis described by A. Suzuki et al.,
Pure & Applied Chemistry, 63, 419-422 (1991); A. Martin et
al., Acta. Chem. Scand., 47, 221 (1993); H. Jendralla et
al., Liebig Ann., 1253 (1995), all incorporated herein by
reference.

30 When the halophenyl compound III is a compound IIIa,
protection of the heterocatoms J and K or L may be
desirable, in certain instances, to facilitate the coupling
reaction. For example, when J and XK or L, are N, one of the
groups may be protected by a suitable protecting group such

35 as t-butoxycarbonyl, etc. Specific R1l - R4 groups may be
chosen to be compatible with the reaction conditions.
Additionally, specific r11 - rl4 groups may be converted
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20 (a) contacting a phenyl acid halide I X or salt thereof 25 p halo R11 ~
_R12 1 halo -20 (1X) WO 001 56685 with an am ne acetal X or salt thereof:
R2 H2N O al kyl (X) O-al kyl RL 5 PCTNS00/ 05521 ir. the presence of a base
and a sol veggoisgessOr m an ami de acetal of the formula Xl &ETA§IN0532her eof :
-alkyl R1L alkyl-OR2 O~ (XI) R11 ~ ~ R12 | halo ; and 10 (b) cyclizing the
am de acetal of the fornmula XI or salt thereof) in the presence of a Lewi s
acid and a tenhiary @d¥inaeivEOorlDr mydid %&aagé,i na cphenybrdiad ide agtet he
formula Xl Orcoxs.zg £ng},helzrs?.?1]cg: ar%fl;) éat!u alb_le ﬁ%tﬁo%lsz SBgLOaé 2tjhose known in
the art.
The coupling method is preferably conducted at a
S temperature of from about 25°C to about 100°C (most
preferably from about 45°C to about 65°C), at a pressure of
about 1 atm, and under an atmosphere of argon or nitrogen.
Molar ratios of the boronic acid II (or pinacol ester) or
salt thereof to the halophenyl compound III1 or salt thereof
10 are preferably from about 1:1 to about 1.4:1. Amounts of
palladium(0) catalyst and base are selected to catalyze the
coupling reaction and are preferably from about 2.5 mol% to
about 10 mol%, and from about 2.5 egquivalents to about 7
equivalents, respectively. Solvents are preferably
15 enmployed which are selected from agqueous or organic liquids
such as acetone, ethanol, toluene, tetrahydrofuran,
dimethoxyethane and water, or mixtures thereof, preferably
a mixture of tetrahydrofuran and dimethoxyethane.
Residual palladium catalyst is preferably removed,
20 from the compound of formula IV or salt thereof, by contact
with a chelating agent such as trithiocyanuric acid
("TMT") .
Compounds of the formula III and salts thereof are
commercially available or may be prepared by any suitable
25 method, such as methods analogous to those described in
U.S. Patent No. 5,846,3890. Preferably, oxazole compounds
of the formula IIIa or salts thereof are prepared by the
novel methods for theilr preparation described herein.
Compounds of the formula II and salts thereof may be
30 prepared by any suitable method, and are preferably
prepared by the novel methods for their preparation
described herein.

Preparation of Formula IT Compounds
35 The boronic acids of the formula II and salts thereof
may themselves be formed by novel methods provided herein.
In accordance herewith, a boronic acid of the formula II or
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(X11) WD 00/ 56685 PCT/ USO0/ 05521 and (c) reacting the oxazoline phenyl
hal i de-of the formula XII or salt thereof with a base to form an oxazole 5
phenyl halide of the formula I1l1a(l) or salt thereof: R2Z Rl /N (1l1a(1))
R11 ~ ~ Rl2wo dogkess The starting phenyl acid halide | X or FETUSHMSFHof is 10
commercially available or may readily be prepared by one of ordinary skill
inthe art. The halo group of the acid halide noiety is preferably chloro;
the hal o groupFdkt herpesit3viPperaresed iy achdthed i eRmandiséng the pref erably
brono, chloro,swps edo, nost pref er ably i odo. The starti ng 15 amine acet al

X or salt thereof i aI @-M??z? 8.0 repared
by one of ordinary S%kl I Iﬁgnﬁggﬁe art. O}ﬁﬁ kd%) glroﬁf)g&%() e ace%)e]ltprml ety
are preferabl yches®R¥ or ethyl, nost preferabl y, methyl. The base enpl oyed
in step (a)s may be any suitable 20 base, and is preferably an al kali netal
carbonat e, bicarbonate or I)pydr oxpde, joost preferably, potassium bicarbonate
in a solvent such as wateriyand/ or et one or potassium carbonate in a

sol vent such as net hyl ene g \Zﬁeg&ghgzg’)gd@ i sV&dhduct ed by
contacting the am de aceta I' salt thereof with a Lewis acid, for
exanpl e, borontrifluoride- QLS ate, borontribrom de or
trimethylsilylchlorosul fonat®; nost preferably borontrifl uoride-etherate,
and a tertiary an ne, for -22 WO 00l 56685 PCT/ US00/ 05521 exanpl e,

di i sopropyl et hyl am.ne met h phal i ne, 6l uti di ne, nost pref er ably

di i sopr opyl et HASHfitReX l"ﬁ %ﬂ %‘rg% i 8% sbf \?é‘r‘?t WBRER e tﬁﬂeﬁ‘é(ﬁegg oup of

di chl or onet harmict foetnaaydl Dmayatre Sycthezatubat ondhitt eticacaordithy tv the

> present jethod usi jgrg %@a\ap% sl 8pek 1) EREYg A JE J19 RgVRD4 ageous in
not requiring the use of i terrpﬁr atur es, and 1n not generating

undesi rabl e byRSFdductith eil g Weﬁﬁ’é‘ﬁﬁ WheF QFErRiS ﬁﬁ‘sEaton S
reagent (i.e. tdrﬁoha\nasubrhmurtd adi dhanfoypludspidI Dusr perittoxhdegdf -or 10

pol yphosphoric acid. The cyclization is preferably conducted at a
tenperature of from about, OC to aboy 50C, at a pressure of about 1 atm
and under an at nosphere ar gonx 7 ni trogen. The base enployed in step (c)
nmay be any suitable base, 2 ' pr\s.f rably an al koxi f&llddse, nost 15

pref erably, potassium or mtert- u%m de. , Conversion of Compounds |V
to V and Couplincr with npownds VI to form Formula | Conpounds

15
where the phenyl group of said formula VIII may be further
substituted, such as with one or more groups described for
the groups R}l to R14 herein; and
(b) lithiating the compound VIII with an alkyl or
20 aryl lithium compound and contacting the lithiated product
formed with a trialkyborate, followed by hydrolysis, to
form the boronic acid of formula II.
In a preferred embodiment, a boronic acid of the
formula IIla or salt thereof may be prepared by a method
25 comprising the steps of:
(a) contacting a compound of the formula VIIa or salt
thereof:
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Compounds of formula I such as those of forrmula la and 20 salts thereof may
be fornmed by the novel methods provided herein. Conpounds of the fornmula IV
may be converted to conpounds of the formula V by contact with any suitable
chl ori nat i ngy@adekss such as di net hyl chl or onet hyl eneanmoni PERTES0GEAr i de,
phosphorus oxychl oride, oxalyl chloride or thionyl chloride, preferably in
a solvent such as toluene. Conpounds of the fornula | may be prepared by
contacting the fornmula V conpo dsovvithocorrpounds of the 30 forrmula VI in
the presence of a base, preferably Sgdfum hydride or an al koxi de base, nost
preferably, sodiumor potassi et xi de. \Whenverg! oyi ng sodi um
t but oxi de, the reaction ks bly réﬁggi‘ggo%rn%ulperrperature or | ower
tenperatures; use of | ower eratures (e.g., -78C) is preferred when
pot assi um t but oxi de i s enpl oy&dr\he conpound of the formula VI may -23
WO 001 56685 PCT/ US00/ 05521 be pr e-Ri'xed with the base to forman anion
prior to contact with the forrmula V conpound. Crystallization provides a
Suitable crystalline formof the conmpound of the formula | (especially, l|a)
or salt 5 ther®FEeSudséquBnt®io Cﬁhg?cﬁu&”i%a&fa ﬁ‘éhn‘%loﬁﬁoﬁ @ of the
formul a V or spteserver edf ani ptgarthie bespotmdorim aMostpquraf ef atihey,
crystallizafi op,ig,1GORAHsLed by the methods of the Exanples herein. 10 ~
e~"fer~ed Conpounds It is preferred that the conpounds enployed in or
prepared by the present methqQds contain one or nore, preferably all where
appropriate, of the follow n subgti)@nents: 15 Xis Oand Nis Y; the ring
bearing K, L and J is 2-oxazq| e; Dd%s zero; Rl and R2 ar ea)tch
i ndependent|y hydrogen, al ox} aryl, hydroxyal ,Ia- CO2R5 or
-Z4- NR6R~) nost 20 pref ﬁ?l\q{ hydrogen; R3 and R4 are each
i ndependently al kyl, nost ably | ower al kyl, especially nmethyl; and
R11 R12 R13 ~d R14 are each I'ndegandently hydrogen, hydroxy,. am no,
het er ocycl o, al kenyl, al koxy, carboxam de 25 or substituted I'ower alkyl,
nost preferably, R12 to R14 are hydrogen and R11 is hydrogen, hydroxy,
am no, heterocygdo) al kenyl, al koxy, carboxam de or substituted | ower alkyl
( such as ;CHZ-N ( ). ~C.(.0O - -C , un f the
formila | 8 particthlar ]iﬁéé%&?&ﬁf%gmé%% Je cnb FOIRAAWELER &
N- ( 3, 4- di met hysak: i Swrepd| yith 4£n @kpkagoladyl] 1ithivwn peepphpd 2arlil f onani de
EFF2§3{E?4t235€$ﬁﬁaé%B%§ the litﬁiﬁted producﬁfformf? Z?%h a VNI 1 - bi oh
- , 5-dj ne -3-isoxazal.y nal s on -4-(20xazo 1, 1' - bi phe
nyl | - 2- yI ] met h§T 12 N3 PSERTERet %Jﬁb@%ﬁ%ﬁ’e&a"&eﬁéirt?t é?‘eﬁfk.’é%%hﬁti litv of
Comou_nds of &oidndfa theafidr®ala SSIgheresdltashEygothel i a Ant ~, cxoni ~t-~s -24

15 The term "leaving group", as used herein, denotes any

suitable leaving group such as a halo group, preferably
chloro. Aany suitable organic base may be employed in step
(a) . Preferred organic bases include amines, particularly
tertiary amines, such as N-methylmorpholine (especially
20 preferred when X is hydrogen), pyridine or a trialkylamine,
and aryl or alkyllithium compounds such as n-butyllithium
or phenyllithium.
As described above, compounds of the formula VIIIa and
salts thereof may be prepared by contacting a compound of
25 the formula VIIa or salt thereof with an alcochol.
Preferred alcohols include alkyl alcohols, such as
methanol, ethanol or i-propyl alcohol. The formula VIIIa
compound or salt thereof obtained is then lithiated with an
alkyl or aryl lithium compound, preferably with n-butyl
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WO 001 56685 PCTNSO00/ 05521 The conpounds of the fornula | and salts thereof
are antagoni sts of ET-1, ET-2 and/or ET-3 and are useful in treatnent of
conditions associated with increased ET levels (e. g., dialysis %gauna and
surgery) anwopfo/56683 endot helin 5 dependent disorders. Theﬁméﬂngﬁ d usef ul
as anti hypertensive agents. By the adm nistration of a conposition having
one (or a conbination) of the conpounds of this invention) the bl ood
pressure of alhgpéumesdisinhenydnhbtihiiin, (&t gemperatresheBich anreeduced. They

are also 10 U%%E@Erhﬂlﬁr%%ﬁ@%ﬁukndw@@ tldy B8bh€Nsi g¥c angk S 1087, eecl anpsi a
and ecl anpsi a

,__acutie por pert ensi,an.and hypertensi on secondary to
treatnent wt ﬁrgF\/Fﬁ?‘égothQ%nggﬁek%m%on‘plg)&ngs i ft%ﬁg‘ PP RPNt i on are
al so useful in the treatnment of disorders related to renal, glonerular 15
and nesangi al cell function, including aoytesand chronic renal failure,
gl onerul ar injury, renal danmage s%hﬁldary old age or related to
di al ysi s) nephroscl erosis (especi ertendsi ve nephrosclerosis),
nephrotoxicity (including nephrotqgxicitly relatedRto i magi ng and contrast
agents and 20 to cycl osporine), r | ischemi a, primary vesicouretera
reflux, gl&rnerulosclerosis and the Tike. The conpounds of this invention
may al so be usakuk the tpieryilegtommtoDfsadids avtpssnd abgated furtdmracri ne and
endocrine fungligg;.Ihes cammaUads, nfy e BLeRERl JAYED! ho AR Alsp usef ul

d shock as we as

25 in the treatnent of e ot oxem a or endot oxin

heror r hagi ¢ sK&CkIXTHRS dbip&anls” oPSEHE pPEsERtt itHEERPT orPERETRPLY usef ul
i n hypoxi ¢ andhesebepbdundli Sease and as anti-ischem c agents for the
treatment 4gf, for exanple, cardiac, renal and 30 cerebral ischenm a and
reperfusion (such as that occurring fe;l owi ng cardi opul nronary bypass
surgery), coronary and cerebral vasos asnP\aqﬂothe like. In addition) the
conpounds of this invention nay al so as anti-arrhythm c agents;
anti-anginal agents; 35 anti-fibril agentsg_ anti-asthmati c agents;
anti atherosclerotic and anti - & rotic adémts; additives to
cardi opl egi ¢ solutions for cardiopu y bypasses; -25 WO 00/ 56685
PCTNSO0O/ 05521 adjuncts to thronbol ytic thgtapy; and anti-diarrheal agents.
The conpounds of this_jinventiop, my be useful in therapy for ocar di al
infarction; tI9er& tfEFeﬁﬁgﬁ‘phg?§€XV§§¥hF5FuﬁF§¥§§§%€¥g¥§.?tﬁg%haud's

di sease and Tacmiashn' srthaitoebbe)sulfamtlnenpupfors &hdi poetylperimgophy (e.
g., hypertrophieacabat 00 ARl hYihid¢&LAIHRBLUAE &F ISTRLY tRHENAfiEL a
hyperten3|gn égp% glexo eni c eq%&h;;%Pyn adult% and in the newborn and
pul monar y 1Ry pdrdansydhe nBAPSST P e drt- 1FIPFURE-PoF8EF a?F on and

chenot her apeuttiramgé@hy hparate , ort ot érapetatanes; whidatamenprefexantyr diromper vous
system vascul gh,fhirsQuger o a¥ehr as16490kepell 91 B} ¢ r3RdaBybar 2£dPa0kd
henor r hage; tr atnenh g? centrg% nervous iﬁsten1behaV|0(al di sorders;
treat ment of o nPR<ti RAPVHIST adts *Oq¢RYARY IF&PaFPYe colitis, Crohn's
di sease, 15 gastric mucosal damage, ulcer and ischem c bowel disease;
treatnent of gall bladder o l§0§§§t-bas q}Qeases such as chol angitis;

treatment of pancreatitis; {eg I"at'i sgrowt h; treatnment of benign
prostatic hypertrophy; restenosis fo angi pgasty or follow ng any

SR

20

where the phenyl group of said compound may be further

substituted, such as with one or more groups described for

the groups Rl to R14 herein, or salt thereof, preferably
25 the boronate:
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20 procedures including transplantation; therapy for congestive heart
failure including inhibition of fibrosis; inhibition of l'eft ventricular

di l atation, renodeling and dysfunction; and treatment of hepat ot oxi city and
sudden deatlgv dbigessonpounds of this invention may be usef BCTURIIDESH he
treatment of sickle cell disease including the initiation andlor evolution
of the pain crises of this disease; treatnent of the deleterious
consequences of ETproducing t (el -SUeB as hypertension resulting from
hemangi operi cytona; treatment of early anqud nced i ver 30 di sease and
injury including attendant conplicati ., hepatotoxicity, fibrosis
and cirrhosis); treatnent of spastl ses ol he urinary tract and/or
bl adder; treatnent of hepat or e’ treatﬁemt of i mrunol ogi cal

di seases invol ving vasculitis such us, 35 system c sclerosis, mxed
cryogl obulinem a; and treatnent of fibroslig4associated with renal
dysfunction and hepatotoxicity. The conpounds of this invention nay be -26
WO 00/ 566B5 PCT/ US00/ 05521 useful in therapy for metabolic and neurol ogi cal
di sorders; cancesalt rherienfdepeiclemayattdendre ihysiwbiyzetbpendent di abet es

mel i tus; neugewe&ﬁwe arc%' NBPaELyan1TRLs! Aghed S REhALLT Yadllh highSa Sy NI OMre;

dysrrenorr hea henor tg)l c. and m ¢ strok bone renvodel i ng;

psori asi s; an&qEﬁ? |Sd‘]1 HFI"Sn?‘r‘é’c 5|°§@a§1%% eﬁlasa‘“r’dﬂed?ﬁt 8FdS&t hritis,
ost eoart _hr| ti sheseefoi dbei bydndlwwizesiepustaerimgt the soqrahlict wped Ifa
dermatitis). ThesenMmoundssof it hesfQitayksud g%h@rséfm@ ycygeful in 10

congestive heart failure anF%gal e erectile 1_)f/s unction. The conpounds of

the formul a | PAREESSAS SPPAB St Y o T BEA FiEntiP at R ¥ o88HBi #519%n wi t h
endot hel i n cofivemtwmigheizyme ¢ECEnddhi Bpt orethogiscandsigeudphdoastiaon;
thr onboxang r%ﬁspéegrtq gaageeeﬂél a}ottﬁésasm&ﬁ@nvgia Ja%aﬂlg%]qﬁgl P hrombi n

inhibitors (e. g., hirudin and é ro act or rs such as
nodul at ors of twfa&qevrgﬁol’?ﬁ%tp@%ﬁ‘t PPE’é'taitﬁﬁnf B e BRP) Nant agoni st s;
angi otensin | B6fALYY (1888pt or Cemtaigowifsthese emmpoumndis Hrecom3soangi ot ensi n

converting enzyfReffihy BOLPidrs 20 such as captopril, zofenopril,
fosinopril, ceranapril, "alacepril, enalapril, delapril, pentopril,

qui napril, rampril, lisi noprl I and sal ts of such corrpounds neut r al
endopept i dsse (NEP) i nhiBiepans VAN gmpounds | ~G CoA reduct ase
i nhi bi tors such asgpiayasta tb%ﬁ%@éo@!ﬁ&%anﬁ%%?ﬁ%ﬁ@aﬁ%ase

inhibitors; bile acid sequestrants E]%‘? uest cal ci um channel

bl ockers; pot ZBEFeRh RN REI PERRFRAL . {8p ﬂ%?‘tﬁ EoadERes:
antiarr hyt hm deageiibest idi Ur Bt i Bsgermmb as, 41,690t hPreefals,ed compounds

hydr ochl or ot hipazige, £ iRt Btﬂi'%ﬁi SAvdeofhdprmieniazi Ay 30 oxazole

bendr of | uget hi azi de tr;ﬁ1t hyioc oro Lazide, trichlor ometlgi %ﬂ”

pol yt hi azfde &r™9 °8zP8e By 38vet ?’ﬁﬁ? FPEY PEF{haf en,

chl ort hal i donép ammceehemmh'manéommﬁeﬂaﬁadé ) exdzultecpensalanm | ori de
and spi ronol aghepgs ARhyS Bkt Srébasdis byC aMBOURIS cof ngﬂls?élgt hiambelys i c agents
such as tissue_plasm nogen activator (tPA), reco nant  t PA, stTeptokinase,
ur oki nase, pr86rok| nase and ani soyl at ed pl asm nogen strept oki nase -27 WO
00/ 566B5 PCTI US0010552 Iccantiaiczangr a cumgplydx a¢ iP3aQ)idel fXfar mdlat ed as a fi xed
dose, suchscopfipaié.on products enpl oy the conpounds of this invention
within the dosage range described bel ow and the other pharmaceutically
active agent within its approved 5 dosagg {@ange. The conpounds of this
invention may al so be formul ated ¢ r-useful in conjunction wth,
antifungal and i nmunosuppressive agerjts such as anphotericin B,
cyclosporins and the like to counterggct the glonerular contraction and

nephrot oxi city secondary to such c otwds.

N |

halo

-20-



10 The conpounds of this invention nmay al so be used in conjunction with
henodi al ysi s.” The conpounds of the invention can be adm nistered orally or
parenterally to various mammal i an speci es known to be subject to such

mal adi es, ewpaoskessans, in an 15 effective anount within PREUSHMAEHE r ange
of about 0.1 to about 100 ng/ kg, preferably about 0.2 to about 50 ng/ kg and
nore preferably about 0.5 to about 25 ng/kg (or from about 1 to about 2500
ny, preferably fromabout 5 to about 2000 ng) in single or 2 to ~ divided
dai |y doses. Z@tHh&én aGiinee agehsl ance gantcbenstddd.zed in a conposition such
as tablet, capsule, solution or suspension containing about 5 to about 500
ng per unit dosage of a conpound or _g xture of conpounds of fornmula | or in
topi cal formfor wound healing (0.0f to 5~ by weight conpound of formula I,
25 1 to 5 treatnments per dayhﬂthey 9-bEkybnpounded in a conventi onal
manner wi th a physiol ogically®a | e_vehicle oX)carrier, excipient,

bi nder, preservative, stabili zer, flaPorik¥tc., or with a topical carrier
such as Plastibase (nmneral oil gélled with polyethylene) as called 30 for
by accepted pharnmaceutical practice. The conpounds of the invention may

al so be adm nistered topically to treat peripheral vascul ar di seases and as
such may be foérnnthatmesence ofeanbare endt avswlvedhk, The Eompamdsidé fornmul a
| can al so bezforsulat adid FocRIPASHT ic@N8aPtiCihdSsg.eril e solutions or
suspensi ons for parenteral adm nistration. About 0.1 to 500 mlligrans of
-28 WO 00/ 56685 PCT/ US00/ 05521 a cnggfnd of formula | is conpounded with
a physiol ogically acceptable vehic rier, excipient, binder,
preservative, stabilizer, Jﬁ%ﬁ'o upiR' dosage formas called for by
accept ed pharnmaceutical practice. e anount of active substance in these
conposi tions or preparations is swh that a suitable dosage in the range
indicated is obtained. -29 WO 0Q/ 56&8HPCTI US00/ 05521 The present

invention will now be further deschbed by the zdKEbwi ng wor ki ng exanpl es,
which illustrate preferred enbodi ngnts of the invention. 5 Exanple 1

N—(2 2- D met hoxvet hvl | - 4-i1 odoben (am de acetall CHsO Cli~O

Rll _‘__Rlz
I
A
halo ; and
10

(b) cyclizing the amide acetal of the formula XI or
salt thereof, in the presence of a Lewis acid and a
tertiary amine, to form an oxazoline phenyl halide of the

formula XII or salt thereof:
15

=

R2
alkyl-0O

(XII)



NH A sol ution of 4-iodobenzoyl chloride (100 g, 375.6 mol) in 300 nL of
acetone was added to a solution of 10 ami noacet al dehyde di net hyl acet al
(41.4 g, 1.05 equiv.) and potassi um hydrogen carbonate (39.5 g, 1.05
equiv.) in Hoidesssf acetone and 450 nL of water. After ceIUsSI/GRIof the
reaction, acetone was renoved under reduced pressure at no nore than 35C to
i nduce crystallization. The crystal 15 slurry was filtered, washed and
dried in vacuo at <50C, to give 120 g (95 M-) HPLC areas 96) of the title
conpound. Fxammle 2 2-(4-1odophenyl) oxazol e (lodooxazole) O ~N 20 ' Under
an inert at rm?d?‘?ere, met hanesul fonic acid (141 g, 1.46 nol) was added to a
m xture of am de acletal reastipg thetoravd)irmmdhehys piride péntiexi de (25 g,

176 mmol ). ThedaRakl RRINGXtdH1e wRS-doatadnah B40C Pk 2R0M Jha-gurs. 25
15 of water was_added whil e

The reactign m_xture s.cooled tg OC and

mai nt ai ni ng tl@erné(&cp\g@ﬁd? e‘?Tépé:?’Et g?’@“‘blcﬁ o%IFgésTLo‘f/VSGIGOF%%’S%f ‘PCTNS00/ 05521
40C. The pH of the reaction m xture was adjusted to 12.513 with 50~ sodi um
hydroxi de and the reaction m xjeure Ras heated at ca. 45C to hydrol yze the
car ci nogeni ¢ byproduct nethyl t hghesul fonate. The reaction m xture was
cooled 5 to anbient tenperature 100 nmL of tetrahydrofuran was added.
The pH was adjusted to 5 wth cbncerjrated hydrochloric acid and the | ayers
wer e separated. The spent aque ase was extracted twice with 100 nL of
acetone. The rich organic extractd were conbi neddIdadl200 nlL of water 10 was
added to effect crystallization. The crystal slurry was filtered, washed
and dried in vacuo at <50C, to @A 7 g (84 M-, HPLC areas >99) of the
title conpound. Pol yphospho# y2al ternatively be enpl oyed as the
cyclization agent. 15 Alternati enaration for the tit~_e com-r~ound
Under an inert atnosphere, boronthifluoride etherate (88 nL, 0.72 nol) was
added dropwi se to a solution of am de acetal (30 g) 0.0S9 mol) and

di i sopropyl et hyl am ne (124.8 20 ntalg. 72 nol ) in 200 nl of dichl oronet hane
bel ow 10C. The reaction m xture was heated to ca. 40C for 3-6 hours. The
reaction m xture cooled.to less.than. -1QC.and a solution of pqtassium
tert-but oxi de (11\(,)\%%99,596?5@% PV 3%t% ﬁd%fg%iacﬁf (E’gg% g}{‘j’—’ s *8dded.
The reactil®dn rdommesc2blimsavajdiablhecer gty reedilvO®@ foep8ré&d Hauooe The
reaction m xt WiwasyCeRt e D thaoart eNPeiahHl 6 &ip388 fhe Qfcivater were
added. The pH.qf, .the bl.gpasisc m ttrJrelwaC%l%%usEgdﬁqocar 7wt réhe :
concentrated W&?hfnSh & adi & ﬁeakl)a?g/ers re s%pzfl' 8t 8T hé 117°En organi c
| ayer was condafitdradrare 3 dhgnassd MeHdder naeepy ddudrefemakdivssol ved in

300 mdgceton%@a@h ,ft:iﬁnef@;i d10 ibaarpv@oémwe&%amymm 12-9193 rs:.antin@th er
were added . to the rich,a one uti on to.e ct crystalljzation. The
crystal slUrr _se FFP%‘rfg%,or}Wgé (%dél?‘aenrcfocf?ilgdal ﬁovcggﬁ'xgrg{,ai 0C, to give 17
g (70 M~, HPLGWSE labdgsosgmpy graghy the IRreparnpdupyd.one of ordinary

skill in the art. The alkyl groups of the acetal moiety

are preferably methyl or ethyl, most preferably, methyl.
The base employed in step (a) may be any suitable

20 Dbase, and is preferably an alkali metal carbonate,
bicarbonate or hydroxide, most preferably, potassium
bicarbonate in a solvent such as water and/or acetone or
potassium carbonate in a solvent such as methylene
chloride.

25 Cyclization is conducted by contacting the amide
acetal XI or salt thereof with a Lewis acid, for example,
borontrifluoride-etherate, borontribromide or
trimethylsilylchlorosulfonate, most preferably
borontrifluoride-etherate, and a tertiary amine, for
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-31 WD 00156685 PCT/ US00105521 o a 'c aer \ I1~0 0

2- Bronobenzenesul fonyl chloride (50 g) 0.19 nol) was 5 suspended in
2-propanol (45 nmL, 3 equiv.) and the slurry was cooled to | ess than 10C.
Pyridi ne (3Won0/5685equiv.) was added in portions while naifftT4/$PP52% he
reaction tenperature bel ow 10C. After reaction conpletion (ca. 3 hours), 11
mL of glacial acetic acid followed by 250 nL of 10 nethyl tert-butyl ether
(MIBE) were aegtetipl¥hedlimppropvibeehslepumnat ed-nathylirerphehiws geniée | ayer was

successively %%Q@Qn&‘ﬂ tn'ibs@%r@*fe?ébl];}\' aicllé%%épiﬂi@\{ @#‘,AC '5511 and 150 ni
of saturated sodi um bi car bonat e sol utlons ae rich MIBE solutlon was

sol vent exchafggaitfit TP HERnSUER 25 TqUEnes it 19 6ReERaBRCMe wi t h
concurrent di setkbhydortuxfanMIBEyclizdtiduc eocvdystead laczatdiomy tkheeher yst al
slurry wassfiltecede mb%dugm dalféulgw a\éaeuen@ttel}elmﬂyeamﬂ@ %50) to give
48 g (87 M-, HPLC area o >99%} he, titl econg 20 ~xanmt ~l e 4

Benzenesul f onPEVARFAZEqUSdh PEtﬁ?fF'uJe‘%lf’@r the usg IOf hah SR A ASE -
chloride (50 g@nd288 muldensast augleshdes ixaddeuby-qrodicds mefdy lexampiel, i ne (57

g9, 2 equiv.) aedmag bSapr %)éh ahﬁpéggng( @G+8n- 3 LfQULV (). o After reaction
conpl etion (ca

ours qu%g tert-butyl ether (MIBE) and 60
nL of 3M sul fﬂ’Flt‘c"aQE?‘&ll ﬁﬂﬂgdandl' RTREBPIAYEdRas Stashed wit h
aqueous sadi umsbd.pbhospleoml atidn. THee ayicdh zBEBEn sl prebderakis,y sol vent

exchanged 30 iy Lauee&%a{y%r Qfek&agaéewta@%m;h i@ag% Eg&sﬁy&l&@féﬂ"e“

=&

sol uti on contalnln C area ~ e conpolund was

used as is in3thé Héifs‘éﬁeeﬁf( ERAMpl e 2. 299 undgy 69| SEREEPhRCE 8500/ 05521
Exanpl e 5 2- Bargbheoz engxdioknni cTiacilthsk rephoied hyl sespefc)Hanal;, ®H 0

any suitable base, and is preferably an alkoxide base, most
15 preferably, potassium or sodium tert-butoxide.

Conversion of Com s IV to V oupli ith C ds
to form Fo I Compoun

Compounds of formula I such as those of formula Ia and

20 salts thereof may be formed by the novel methods provided
herein.

Compounds of the formula IV may be converted to
compounds of the formula V by contact with any suitable
chlorinating agent, such as dimethylchloromethyleneammonium

25 chloride, phosphorus oxychloride, oxalyl chloride or
thionyl chloride, preferably in a solvent such as
toluene.

Compounds of the formula I may be prepared by
contacting the formula V compounds with compounds of the

30 formula VI in the presence of a base, preferably sodium
hydride or an alkoxide base, most preferably, sodium or
potassium tertiary butoxide. When employing sodium t-
butoxide, the reaction is preferably run at room
temperature or lower temperatures; use of lower

35 temperatures (e.g., -78°C) is preferred when potassium t-

butoxide is employed. The compound of the formula VI may
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nlll~0 05 To the solution of the product from Exanple 3 (56 g, 200 mmol)
in 280 nL of THF was added triisopropyl borate (84 nlL) 1.82 equiv.) and the
reaction m xture was cooled to |l ess than -65C. To the cool ed sol ution)
n-but yl i t hiyweodskéss N, 0.9 equiv., 1.07 Min hexanes) waP@TSMEs5Hdded 10
whi |l e maintaining the tenperature bel ow -65C. The reaction m xture was
stirred for at least 0.5 hours and then was quenched with 1M sul furic acid
(200 mL). Thebeepod-indxeti ¥uthrchevdsmsel towdsknt anwaninit @xdar 26C. The | ayers
were separated, d BA ¢hi Ehe OF 1% k,agg%pcg&rat_ai ning 15 35 g (92 M-, HPLC
e

area ~ 98) of the title_conpound was Uus as Is_in the next step (Exanple
6). Alternative nreHtELildRaFdPR tHPHdeFed COHFEhAE TRETRIE18S 6PFBn from
Exanpl e 4 conbai thergofBoand 2600 @k Morhhlafl preedecialils, aagl ed &4ld ess t han
-65C. To the S j - I LE Q. 4 : U ¥. .07 Min
hexanes) V\gs gﬁ%ﬁ'a%’égé%ﬂﬁg %laltt)rfllte a%%%ﬂ@tggéét %}Er%ecr atp%}’gﬁb% ot\:/%/'le-lGSC. The
reaction m xt GPEWNERs Vs OF r FRHT fidtenaot] wakk ‘Bes cRBRPYRANE t r MPSBpr opyl bor at e
(84 nlL) 1.82 gbefsitibly) wegsidiieikarioheisradonidacbeddby thd arpREas We bel ow
-65C. The reagﬂéoﬁékamgﬁgrﬁe quenched with 1M sulfuric acid (200 ni) and
the reaction mxuture was alTowed to warmto ca. 20C. The | ayers were
separated and the rich organic |layer containing 33 g (87 M-, HPLC area $
94) of 301@he title conmpound wa S yie] e next step (Exanple 6).

Exangle 6 -33 1.5 2 ;
4" - (2- Oxazol vl )f\ll\,qfogﬁi gﬁ%ﬁﬁ%@%{yf gﬁ?cé%mc‘ﬁoé‘f’fléoﬁ‘?‘%ﬁ%eﬁ fPO”EN O 11 S ~~
~ ONs O The TPFeRESesh&YMIBE REFSIANTOACEBPERITPREIR3ORE (U3 MXAnDl ) of the

title conpoungréfsraviyanpl ewrevaappropeindtat ed bhé ofdlleoniagntrati on of ca.

7 mL/g. A porij .Qf LS solution containing ca. 4.7 g (19 muol, 0.26
equiv.) was a%%%%%&eg%bl ution of 20 g (75 mml) of the title conpound
from Exanpt e 2 di S56isv€da2rfd H0Bs nli of degassed tetrahydrofuran. To this
solution, tris(di bgtewingepeadthgaoet anapdi palsl adbxaz4ly; (0.5 g, 0.6 M) and
degassed aqueous ?CESU%EEK bonate solution (300 nL, 3 equiv.) were added.

r

The reaction m xture was Peated to ca. 50C to_injtiate the coupling
reaction. During tHe a€aRfi 8Fe $REY dBAFReRdensly BYRreERH t ifdkYland rich
organi ¢ conceatkate 'ar¥b, coydeosnialdyilhe-¢daR%e oronpbRPRr, onpExanpl e 5 (4.7

g, 0.26 e?(yi \\,/\Brggerra%qg:a%;‘g%e ; aC%gdggd}c%e%e_ver al portions until all the

i odooxazol' e s consu tton" mxture was further heated at ca. .
55C for an additi dhaland RGuRse earh degeperdentlyt ateylvadnastl t ered and washed
W It h met hyl -tﬁzéfa&ﬂgyt ybwet herkylThespet il ivhaepryriucing i ch aqueous .
solution was adju ca , tae i t G khl j i 1 an
filtered to rerrjovzﬁl%d E{gﬁf aﬁ}?ﬂ#%;ﬁ/@ rg %Mc%ag.h %‘hé%%?%%}t&yegﬁrgg%%{r?lh
aqueous sol ut PHATRES ARt PR A7 abkeRys  satkmat e FaxreRaRile d NaCl
(118 g) tp5inbtiaimsdikated Towsd allkiyzat medt @frefbBealPlywdwiL. tdhrlébalteed- out

product was dyj | 1At . g@@rg: 7 r 'yS LI ioh, the

dried pr oductfl%'\g%)ddel%s\égfisgd inhg n%égf %oﬁboﬁgiﬁaﬁgkegé%%f '75C. The
sol uti on was PHEeRfled 2adKERYoRBRPAEMEEe F ExbstbuERd dwerodlBd to ca. 30C
to 30 initiat¢seslysisal-thzat(icen) - AmuicH2@ cal) ,pf net hyl -tertbutyl ether was

added to maximze é&rﬁ:oﬁhﬁgdof Tﬂ?e Cf&ﬁh&&k TBOAE particular interest
30 include N-(3,4-dimethyl-5-isoxazolyl)-4'-(2-oxazolyl)-

(1,1’-biphenyl]-2-sulfonamide and salts thereof, and N-
[[2'~([(4,5-dimethyl-3-isoxazolyl)amino)sulfonyl]-4-(2-
oxazolyl) [1,1'-biphenyl]-2-yllmethyl]}-N,3, 3~
trimethylbutanamide and salts thereof.

35

ity of s of a al s

Thereof as Endothelin Antagonists
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WO 001 56685 PCT/ US00/ 05521 slurry was filtered, washed and dried in vacuo

| ess than 70C, to give 19 g (74 M-, HPLC area ~ 100) of the title conpound.
5 Exanple 7 N-(3,4-Di net hvl -5-isoxazolyl)-4'-.(.,2-oxazol nl%ﬁ';ﬂ}}{? ' 1

bi ~henv! | - 2weubkesani de n O N O ~~~ N\ H About 15.5 g (4% %5)2 of the
title conpound from 10 Exanple 6 was suspended in 200 nL of toluene and
Vilsneier reagent (9 g, 71.8 nmmol) was added at room tenperature. The

m xture was stirr étheusompothds chif dihendpimwla dacidorabbs twrebét aréca. 3

hours). The rﬁ%&?&asﬁgxegrﬁrms FUONSHE L WHTM 358nAlapd WiRIFGH &Rd the pH
was adjusted to 7-10 with 15 1%)1N Na OH. Lj?%%gs v.v%he.se arated and ter was
renoved azeot POy Of r SRR LHe S RSESY Yt FBFFEPEE FDi STYFE cont ent
of less than (e5., Hirdyrish twiwenendosurdenry)wasdadfealll endosipéliri-on of

5- ani no- 3, - didpRdriidnicS @X3804Erd 6. Thay 2Ae ArlPLkek 9% M of
tetrahydrofuran., The reaction 20 m xture was cqoled to -15C and a slurry of
sodi um t but o3 Y YRETGERE Y RIS | Y 7SR BELEEFARAR §fufan was added.
After the coupdnpugitéant havingomonpled esonimatirhur ef i goapolrets with 100
mL of water agd dhen WoLARYoL O @R 1386a &gﬁ;&@r%g&ﬁ?@&@w es. The

spent organic 25 | gyer was extracted w th water . To the conbi ned
rich aqueous SHMRLIGR, (859nm BIMaRYoNRFboTS HENAER - antheds afe 8tse

t et rahydr tf uraseftdr énagdednaide- pidused bjarsteadibn aad dma th conc. HCL to
precipitate tt}?raﬁé’ﬂ%ﬁ%iaTQﬁdré‘é}%%%ﬁ'éHJdé %ﬁ;&fg&;ﬁ% Qn&fon /a3 t O

di ssol ve the product.  The 30 product was crystallize slow cooling to
room -35  WORABEESSOPCTF 5591 ST RFPERSt WD REFREBRAPtIAt er (120
n) was added to rend miompothdsyokltthe Phesenty sinvenshionryrevadsbi htefed,
washed and drjedJn yacuneat é@gasi_stggagrg%lattgdgweré@aﬂ (Bendla1d#PLC area

~ 99.6) of the title conpound. . . .
15 and mesangial cell function, including acute and chronic

renal failure, glomerular injury, renal damage secondary to
0ld age or related to dialysis, nephrosclerosis (especially
hypertensive nephrosclerosis), nephrotoxicity (including
nephrotoxicity related to imaging and contrast agents and
20 to cyclosporine), renal ischemia, primary vesicoureteral
reflux, glomerulosclerosis and the like. The compounds of
this invention may also be useful in the treatment of
disorders related to paracrine and endocrine function.

The compounds of the present invention are also useful

25 in the treatment of endotoxemiz or endotoxin shock as well
as hemorrhagic shock.

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

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

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

35 anti-fibrillatory agents; anti-asthmatic agents; anti-
atherosclerotic and anti-arteriosclerotic agents; additives
to cardioplegic solutions for cardiopulmonary bypasses;
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WO 00/56685 I nlhat is claimed is PCT/US00/05521 1. A nethod for the
preparation of a biphenyl sulfonam de of the followwng fornmula I: 5, X
,SANH\Y Rs R4 (1) where thephenyl rings of the bi phenyl group

mayi ndepend@ig dossdds unsubstituted or substituted w th onePEFUSHHSE]
substituent groups, enantioners and di astereoners, andsalts thereof,
wherein:oneof X and Y is N and the other is 0;R3 and R4 are each directly

bonded to a rig uﬁawowrtdm@ﬁ@omﬂb Itl&@eaﬁweﬂtd %@ﬁaarwﬁrﬂéﬁ@n (b)al kyl,

al kenyl , al kyn I ¢l oal k

cycl oal i kenyl é‘éPBﬁr k% éﬁ%i’u“éﬁyf %ﬁm b&‘{/%/n%% pOY B AEEROxI® any of
whi ch may be sheseapyufed mochedial iZdaxadigy; (Weraby; fof) lpehipkgral e) cyano;
(1) 70, 25( ikl it s 5oded Fo:4 1) whAbhars se bla Andif (=) ) 20-N
(R10 ) _Z5_~8R9 ~ and 91% al so, be al kyl ene

or 30al keny?englsﬁ?fﬁé'r 'ii"fea\ﬁﬁ‘FEﬁ fgﬁglgﬁbg%?’i?é’am’t A z2 and 23,

conpl eti ng a hypeotBepitheredigntapadiyd, tnsatmendt od mlm@'rrat ic -37 WO

001 56685 5 10 glg?mglqag; %e@gﬁgﬁg}py@sgn 1%&&&%“1 Nty rlge car bon
atoms to which i }F a]]k nyl

%/ (gatt%ched R5 is al eg%
cycl oal kyl , 0991%5 |3y [Ehe %Vt’l?ﬁflnk@ﬁgl Pupynagy| R ?r’F'-'aﬁWPn aryl or
aral kyl, any eécmhdai'ynlm/Heartsufm:thumt,edamahcﬁl,ané!Zcmmth@raﬂéuth R8, R9

and R1- a 246 @ﬁ wde&e@&@&l Mra(&la hx%aaﬁ@nt Us Q:Q)ltfémews mﬁl oal kyl ,
cycl oal kyl al ky cloalken Ialk é or aral kyl, i ch may be
substituted weYRE 9350 Lerl% Hah RS 13558 ﬁermlr%ﬁf"‘lﬁ‘@ aPRyl ene or

al kenyl ene, esuheradﬁncmtﬂ temmayhdye ;s tretinen e ivcehtZd] me?vand Z3, .
conpl eting a §{s£&n80m%rrﬁg SAIYALR] PFealiRalUbLat 8Lk i) g,ttegefﬁiifr with

the nitrogen aiomto which they are attached; or apy two o R9 and Rl1~

toget her are SERGPERR BHCaPRePIFEREIVEI FRLT LY WHPER ' fredt 958S€ubst i t ut ed
with Z~, 1¥2 gadtZ3c roomsadt dagage 3 ulrer8and niznheis avewedt édseaseinsat ur at ed

ring tOQGthertEESQmé@@ & YEE 1t MHLN o hBY1 8/ fuct -based diseases such

as cholangitis; treatment of pancreatitis; regulation of
cell growth; treatment of benign prostatic hypertrophy;
restenosis following angioplasty or following any

20 procedures including transplantation; therapy for
congestive heart failure including inhibition of fibrosis;
inhibition of left ventricular dilatation, remodeling and
dysfunction; and treatment of hepatotoxicity and sudden
death. The compounds of this invention may be useful in

25 the treatment of sickle cell disease including the
initiation and/or evolution of the pain crises of this
disease; treatment of the deleterious conseguences of ET-
producing tumors such as hypertension resulting from
hemangiopericytoma; treatment of early and advanced liver

30 disease and injury including attendant complications (e.g.,
hepatotoxicity, fibrosis and cirrhosis); treatment of
spastic diseases of the urinary tract and/or bladder;
treatment of hepatorenal syndrome; treatment of
immunological diseases involving vasculitis such as lupus,

35 systemic sclerosis, mixed cryoglobulinemia; and treatment
of fibrosis associated with renal dysfunction and
hepatotoxicity. The compounds of this invention may be
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attached; Z1, Z2 and Z3 are each independently (a) hydrogen; (b) halo; (c)
hydroxy; (d) alkyl; (e) alkenyl; ( f ) aryl ; (g) aral kyl; (h) alkoxy; (i)
aryloxy; (j) aral koxy; (k) heterocycle, substituted heter9§§/%@o "

het er ocycl owmyp/5¢685 - SH, - S(O) nZ6- -S(O m OH, -S(O) m 026, g{b)mza
-0 S(O nOH or OS(O)mOZG (m oxo (n) nitro -38 V\DOO/56685

PCTI US0/ 05521, (9) cyang; -C (O L3 C_(0 1 (9)..3092H or_ - C0276;
(r) -Z4- NZ~zg: 2B 18750 1)E° 25 3 #rd 2 38~ b?r(
Z4 N(Z11) _Z5 dNEveg; znsahth ZFerendepacind nd:@pendehirh-ﬁe(m)xdan& ngl e bond 10

(b) - Z79- (O n-ZletebChel Zol; OheZ%Qpatﬁﬂ) re%%n%ﬁhyzl%at(a%alzg p_Z10_~
(f) -29-S-710_ 15, %P 79: - .76 is

al kyl ; al kyl &4 %%ﬁ%ﬂo‘)ﬁesmdf?ﬂ‘%e d&%ﬁ%ﬁgr’gkéﬁaectegdlﬁ% hal ogen,
aryl, aryl éxy lf:m@rarhhgxy ardl kexoplemial &yrgite: dpokomdnodeliogel oal kyl

substituted wi Jbr%QsQBe a&dtém%%lgr@Hpﬁmﬁ@&%eélééégnsalslﬁxh,aéryl al kenyl
and ' al koxyar sed a benzene ri ngw(aryl oxy

. _cyclal k
substit ut ed V\A%‘ﬁ é ﬁ%“%légeﬁ?e%%ﬁ}if&ﬁi&ﬁr FRACLTRFLF T Kkeny! ;
cycl oal kenyl aldodemaapys; demdtisilsstial Ut edes bl dettmdigrislli. oxyher one to

four groups Z%Oa@o%agdofr@m %Ii—mhladtaééglpa@fe%b aeruhal Iggtelng e

tri hal oal kyl, al kox %t ri %ﬁoﬁl kox%‘h het er ocy cI e or
het er ocycl’¢: Zcor%%‘?& ¥a Hi&p ‘éié?ﬁ%eyeﬁﬁﬁ?’o)geerﬁiysg}lﬂﬁlmbycl oal kyl ,
cycl oal kyl al kyl , cylleoabkeoyndd lofl thar forrorla3@ andl &31ts aheZeocfnthr/g

together are aljgy eRe romal eyl ﬁn@omsﬁml%tnl B9tR Shadepelifgenbered
saturated or unsaturated rl%& a{%ﬁ% her th the mtrogltgjg1 atom t o which they
e

are attached; FVETY+290°%F £ ySUCR a7 PR FBRI %8R ene,
al kenyl ene or tEidopirpkene; r SEZbY astéaf:)mtw:ckr,ogena.ssmm( Chanhéd/| ) al kyl

substi tuteg “ﬁéﬂbﬂyygu EMBor it Nheehi 88 s (e.g., hirudin and the like);

growth factor inhibitors such as modulators of PDG?

activity; platelet activating factor (PAF) antagonists;
angiotensin II (AII) receptor antagonists; renin
inhibitors; angiotensin converting enzyme (ACE) inhibitors

20 such as captopril, zofenopril, fosinopril, ceranapril,
alacepril, enalapril, delapril, pentopril, quinapril,
ramipril, lisinopril and salts of such compounds; neutral
endopeptidase (NEP) inhibitors; dual NEP-ACE inhibitors;
HMG CoA reductase inhibitors such as pravastatin and

25 mevacor; squalene synthetase inhibitors; bile acid
sequestrants such as questran; calcium channel blockers;
potassium channel activators; beta-adrenergic agents;
antiarrhythmic agents; diuretics, such as chlorothiazide,
hydrochlorothiazide, flumethiazide, hydroflumethiazide,

30 Yrendroflumethiazide, methylchlorothiazide,
trichloromethiazide, polythiazide or benzothiazide as well
as ethacrynic acid, tricrynafen, chlorthalidone,
furosemide, musolimine, bumetanide, triamterene, amiloride
and spironoclactone and salts of such compounds; and

35 thrombolytic agents such as tissue plasminogen activator
(tPA), recombinant tPA, streptokinase, urokinase,
prourckinase and anisoylated plasminogen streptokinase
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WO 001 56685 PCTNS00/ 05521 hal ogens, cycl oal kyl, cycl oal kyl al kyl , _

cycl oal kenyl al kyl, aryl or aralkyl; or any two of Z~, Z8 and Z11 together
are al kyl ene or al kenyl ene, conpleting a 3- to 8-nenbered saturated or 5
unsat ur at edwg dageds®get her with the atons to which they ar BCBUSHWOREY; each m
I s independently 1 or 2; and each n is independently O, 1 or 2; conprising
the steps of: 10 (a) contacting a boronic acid of the formula Il: HO (11)
H~ B/ O\dS Wﬁ) iaﬁiﬁzl’atlairna@@d)l@st(mfsﬁt)_Sa|1f tfla’%ﬁl)afﬁed/\ﬁ&%r %i Riked ;do%lé,m kyl 15
group an ere the nyl. rin [ (o] may be further

subst it ut ed, vﬂ%h 5‘?&%?8%%16%%4&8%}%5%%”%“% O}{n#élgf ot <1‘%1“'1[51 f’EotF‘hlssal t thereof:
(111) ~l hal o Roreptdesi vl Eka fhengdpsage rases gpacytidradubalev|antyrhise furt her

substituted) idtrdie phaenstaeidfalaypattadt Wyel)y oty sksaggpforse
cont ai ni ngéan cill kalel getgl om _se. ,e&t%d Jrfr ggmsodwe ¢ 1RQt assi um ot l'ithium
to forma conpOuii of “tRe" 25 Tormura 1v o M Yhereor™ 3% 2+3Ro°601 56685
PCTNS00/ 05521 &drwul@vedndl Bonwar uisa§ul ainl connpoetibn wish, sahtifumeedof to a
conpound V or £ tirkbabe@fpMéddive 68E0Fd NRlchNEs agiHoteRicin B,

cyclosporins and the like to counteract the glomerular

contraction and nephrotoxicity secondary to such compounds.

10 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 mammalian species known
to be subject to such maladies, e.g., humans, in an

15 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 akout 0.5 to about 25 mg/kg (or from about
1 to about 2500 mg, preferably from about 5 to about
2000 mg) in single or 2 to 4 divided daily doses.

20 The active substance can be utilized in a composition
such as tablet, capsule, solution or suspension containing
about 5 to about 500 mg per unit dosage of a compound or
mixture of compounds of formula I or in topical form for
wound healing (0.01 to 5% by weight compound of formula I,

25 1 to 5 treatments per day). They may be compounded in a
conventional manner with a physiologically acceptable
vehicle or carrier, excipient, binder, preservative,
stabilizer, flavor, etc., or with a topical carrier such as
Plastibase (mineral oil gelled with polyethylene) as called

30 for by accepted pharmaceutical practice.

The compounds of the invention may also be
administered topically to treat peripheral wvascular
diseases and as such may be formulated as a cream or
ointment.

35 The compounds of formula I can also be formulated in
compositions such as sterile solutions or suspensions for
parenteral administration. About 0.1 to 500 milligrams of
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0 (v) s~ C1 where the phenyl rings of the biphenyl groups of fornmulae IV or
V may i'ndependently be unsubstituted or substituted ' 10 with one or nore
substituent groups; and Mis sodium potassiumor |ithium 3&%002‘?; 1coupl i ng
sai d conmpouwmwh wofs6ashe fornmula V or salt thereof with a com%: Hormul a
VI: 15 H2 X\Y (M) )~ RO in the presence of base to form said conmpound of
the formula | or salt thereof. 20 2. The nethod of claim1l1, wherein said
conpound of tdecdmmovedacf fermnleodpaandomounidedf witlovi ng fornula la or salt
thereof: -41 physi MBACEDEHERRbtibldlvéntcle,( c&bRidr P dfipdant, (12) R11 ~
~ R12 PCT/ USQO/ 05521 O O~ X~ NH~~ Y.i&lS ~J 14 R3,~ 4 R.R wherein: Rl and
R2 are each dPTEIE'yPESRARRTY S FERE thTHon S5CandiBre WdEhIPFREDendent | v
sel ected fronfertmwss grdlpd foy whecaghtéq pheevhtedt kdmly erhociés. and R4; RI11
R12 R13 ~& RlfharsmRaehoendepsndenbby¥ahéd MY ¢heE8Ncompositions or

preparations is such that a suitable dosage in the range
indicated is obtained.
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(b) alkyl, alkenyl) alkynyl, alkoxy, 10 cycloal kyl, cycl oal kyl al kyl,
cycl oal kenyl, cycl oal kenyl al kyl , aryl, aryl oxy, aral kyl or aral koxy, any of
whi ch may be substituted with Z1, Z2 and Z3, (c) heterocycle, substituted
het er ocycl e v oolsaegBet er ocycl ooxy; (d) hal o; (e) hydroxyl ; PCTPSeNARS; (g)
vitro; 20 (h) -C(OHor -C(OR5; (i) -C02H or -C02R5; (J) -SH, -S(O nRS,
-S(OmMOH, -S(0)MmORB -OS(OMORS, -OS(OnMH or -O-S(OmORS; 25 (k)

- Z4- NR6R?; or (1) Tﬂé.ﬁﬁ%lﬁu&iﬁ&@ﬂw&lhsn& 2 t¥r@heNRlcribéd by

00/ S6685 PCT/ OOLO and L are east . one of
or L 1S C RIS Fst OB FoRERT SrpmisRy SRy EeRYTES BREERERTRL hoxy
met hyl ; and 5€pbP@lmﬁQ#S Fh@e&ﬂ#enﬁn9n1l to 2; conprising the steps of:
(a) contacting a boronic acid of the fornula Ila or salt thereof: HO~ /O01i
(I'ta) B O-5~O0 0 R13 R 10 R14 wherei n fRammplani al kyl group, with a hal ophenyl
conmpound of the : I L~

(I'flta) RI1 ~ ~

~

A solution of 4-iodobenzoyl chloride {100 g, 375.6

mmol) in 300 mL of acetone was added to a solution of

10 aminoacetaldehyde dimethylacetal (41.4 g, 1.05 ecuiv.) and
potassium hydrogen carbonate (39.5 g, 1.05 equiv.) in 270
mL of acetone and 450 mL of water. After completion of the
reaction, acetone was removed under reduced pressure at no
more than 35°C to induce crystallization. The crystal

15 slurry was filtered, washed and dried in vacuo at <50°C, to
give 120 g (95 M%, HPLC area% 96) of the title compound.

Example 2

2-{(4-Todophe ole (Todooxazo

[\

20 !
Under an inert atmosphere, methanesulfonic acid (141
g, 1.46 mol) was added to a mixture of amide acetal (25 g,
74.6 mmol) and phosphorus pentoxide (25 g, 176 mmol). The
reaction mixture was heated at 140°C for about 12 hours.
25 The reaction mixture was cooled to 0°C and 150 mL of water
was added while maintaining the reaction temperature below
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in the presence of a palladiun{0) catalyst and a base containing an al kali
nmetal atom selected from sodium potassiumor lithium to forma corrpound
of the fornmula IVa 20 or salt thereof: -43 WO 00/56685 R__K ~i ~(CH2) p
Rz~ JJ g 1lweo0e:s662 R ~O ~S ~ OM R1" PGT/ US00105521 (| Va) ﬁﬂ@ﬁ%ﬁ’%% i s
lithium sodiumor potassium and converting conpound |IVa to conmpound Va
with a chlorinating agent: 5 RLK~1(~-(CH2)P Rz~~J .z ( va ) , S-O ~C

Riy and (b) caupbi ngrsaigh foer &HLaré@c@ﬁﬂoea&éuQé v tadt;t{@r:@@ftololzwnsth a
conpound of far rrullg V%o% ‘Je]’d’F‘P encedof rﬁogg se to f.orm said conmpound of
the formula Ia B POP e TR 51 TR I MRReF R Ss ai d
pal | adi um(0) deaatledstti saa 4AFI adi ydxdlyzesghe eandtimogehénybynoshittne. 15
4. The net hod of¢ghahdt Bandier@inacaal drpaldeadic v (i3l Lak Schddadi um
acet at e.
to ambient temperature and 100 mL of tetrahydrofuran was
added. The pH was adjusted to 5 with concentrated
hydrochloric acid and the layers were separated. The spent
aqueous phase was extracted twice with 100 mL of acetone.
The rich organic extracts were combined and 200 mL of water
10 was added to effect crystallization. The crystal slurry
was filtered, washed and dried in vacuo at <50°C, to give
17 g (84 M%, HPLC area$% >99) of the title compound.
Polyphosphoric acid may alternatively be emploved as
the cyclization agent.
15

Al native preparati for the title com

Under an inert atmosphere, borontrifluoride etherate

(88 mL, 0.72 mol) was added dropwise to a solution of amide
acetal (30 g, 0.089 mol) and diisopropylethylamine (124.8

20 mL, 0.72 mol) in 200 mL of dichloromethane below 10°C. The
reaction mixture was heated to ca. 40°C for 3-6 hours. The
reaction mixture was cooled to less than -10°C and a
solution of potassium tert-butoxide (110.5 g, 0.98 mol) in
tetrahydrofuran (550 mL) was added. The reaction mixure

25 was again heated to ca. 40°C for 3-6 hours. The reaction
mixture was cooled to room temperature and 300 mlL of water
were added. The pH of the biphasic mixture was adjusted to
ca. 7 with concentrated hydrochloric acid. The layers were
separated. The rich organic layer was concentrated to

30 dryness. The crude product was dissolved in 300 mlL acetone
and filtered to remove insolubles. About 200 mL of water
were added to the rich acetone solution to effect
crystallization. The crystal slurry was filtered, washed
and dried in vacuo at <50°C, to give 17 g (70 M%, HPLC

35 area% >99) of the title compound.
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g.c~ WO 00/ 56685 PCTI US00105521 5. The nethod of claim2, wherein
said palladiumcaralyst is trls(dlbenzyl|deneacetone)d|palIldlun(C» 6. The
met hod of claim2, wherein said base in step 5 (a) is aqueous $ ssi um
car bonat e Wad (95& m carbonate. 7. The method of clai m 2, RET&FSEY he hal o
group in sald corrpound of the fornmula Illa or salt thereof I's brono or
I odo. 10 8. The nethod of claim2, wherein said conpound of the fornmula la
or salt thereat is crystallized fron15§¥ﬁﬂﬁoﬁ subsequent to step (b). 15 9.
The met hod of cl ai M Zg,-JMAGERLBLESS] § S sybsequent to
contacting said corrpouns py use 0o |ng agent. 10. The
met hod of claim2, wherein the chloriBgatifhg PO agent is Vil sneier reagent,
t hi onyl chloride, oxalyl chloride orlg us oxychloride. 11. The
met hod of claim 2, wherein the base toep (b) is sodium hydri de,
pot assium tert-butoxide or sodium 25™¥€rt-butoxi de. 12. The nethod of claim
2, wherein said conpound of the formula la is
N- ( 3, 4- di met hyl - 5- |2§5¥812%1P?H3e”$5“€§8§3é%cﬂfsﬂ-lo)rl[ii 150 i pReh TD- $@5f onani de
or salt therecfuspa3fdadd. idhe grephadl of 43 Imi, N8 2¢quhieneianasehel lurpgund of t he
formula la is
N-[[2 -[[(4, 5-615 ctoﬁlﬁdﬁ%o%(efzsoltmam noJ sﬁﬁlduﬁ (22(91“0xa2(§;|uyl )81 1' - bi ph
enyl ) - 2yl ] net HAs) aﬁdsdslrt rnq@tlﬁyﬁbwbﬂa%ﬁamadéte%nw ttheh&eadfi®s 14. A net hod
for the preparg@npetagiira Bsrcnilocaci dhfdfert headoidillcamble®iorsalda.t Ber eof :

-45 hours), 11 mL of glacial acetic acid followed by 250 mL of
10 methyl tert-butyl ether (MTBE) were added. The layers were

separated and the rich organic layer was successively
washed with 125 mL of 1N aqueous hydrochloric acid and 150
mL of saturated sodium bicarbonate solutions. The‘rich
MTBE solution was solvent exchanged into hexane (i.e., the

15 addition of hexane with concurrent distillation of MTBE) to
induce crystallization. The crystal slurry was filtered,
washed and dried in vacuo at no more than 25°C, to give 48
g (87 M%, HPLC area % >99) of the title compound.

20 Example 4

B onic acid, 1-m £ ester

Benzenesulfonyl chloride (50 g, 283 mmol) was added to

a solution of 4-methylmorpholine (57 g, 2 equiv.) and

25 isopropyl alcohol (66 g, 3.9 equiv.). After reaction
completion (ca. 3 hours), 250 mL of methyl tert-butyl ether
(MTBE) and 60 mL of 3M sulfuric acid were added. The rich
MTBE layer was washed with aqueous sodium chloride
solution. The rich MTBE solution was solvent exchanged

30 into tetrahydrofuran solution. The rich tetrahydrofuran
solution containing 56 g (96 M%, HPLC area % 97) of the
title compound was used as is in the next step (Example 5).
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WD 00156685 OH (I1) H- B~ O S OO R PCTI US00/ 05521 where the phenyl ring
of said fornula Il may be further 5 substituted) conprising the steps of:
(a) contacting a conpound of the formula VIl or salt ther%?f é&wg% ~O (V1)
~ | eavi ng gMu/se@Swherein X is H, Cl) Br or |, and where Gy yI group
of said formula VII may be further substituted, with an alcohol in the
presence of an organic base. to forma 15 conpound of the fornmula VIII or
salt thereof: X 0~ ~O (VIIl) R wherein Ris an alkyl group and wherein the
phenyl group of 20 said formula VIl pRY¥mBEe faurther substituted; and (b)
lithiating said co -ound of the fornula VIII or salt thereof mnth an al kyl
or aryl |ithium conpetre i A e FHSEHIS S @=$orned with a
trial kyl borat e, follomed by hydrolysbs °|25 -46 WO 00/56685 PCT/ US00/ 05521
15. The nmethod of claim 14 for the pr-wargthgk\of a boronic acid of the

e

formula Ila or salt thereof, conprisi ps of: (a) contacting a
conpound of the formula VIIa or salt r%of O\ / oS (VIla) ~ |leaving

group

5 To the solution of the product from Example 3 (56 ¢,
200 mmol) in 280 mL of THF was added triisopropylborate (84
mL, 1.82 equiv.) and the reaction mixture was cooled to
less than -65°C. To the cooled solution, n-butyllithium
(144 mL, 0.9 equiv., 1.07 M in hexanes) was slowly added

10 while maintaining the temperature below -65°C. The
reaction mixture was stirred for at least 0.5 hours and
then was quenched with 1M sulfuric acid (200 mL). The
reaction mixuture was allowed to warm to ca. 20°C. The
layers were separated and the rich organic layer containing

15 35 g (92 M%, HPLC area % 98) of the title compound was used
as is in the next step (Example 6).

rnative prepa i0 or the title compound
The THF solution from Example 4 containing 40 g (200
20 mmol) of product was cooled to less than -65°C. To the
cooled solution, n-butyllithium (144 mL, 0.9 equiv., 1.07 M
in hexanes) was slowly added while maintaining the
temperature below -65°C. The reaction mixture was stirred
for at least 0.5 hours and triisopropylborate (84 mL, 1.82
25 equiv.) was added while maintaining the temperature below
-65°C. The reaction mixture was quenched with 1M sulfuric
acid (200 mL) and the reaction mixuture was allowed to warm
to ca. 20°C. The layers were separated and the rich
organic layer containing 33 g (87 M%, HPLC area % 94) of
30 the title compound was used as is in the next step (Example
6).
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R13 J R14 wherein Xis H Cl, Br or |, and 10 where Rl3and R14 are each
I ndependent | y(a) hydrogen; (b)al kyl, al kenyl, al kynyl, al koxy, cycl oal kyl
cycl oal kyl al kyl , 15cycl oal kenyl , cycloalkenylalkyl aryI aryl ox aralkyl or
ar al koxy, agy @fsedsich may be substituted with z1, z2 and ZQWP@%Wg?erocycle
substituted heterocycl e orheterocycl ooxy; 20 (d)halo (e) hydroxyl; ( f )cyano
s (g)nitro; (h)- QMHor qon§25(n deor mm%(n &1-&@n%§
-S(O)mOH BRa 8 ORGiphdnyS(102 Akh i@ I vk kaZd- NROR~;
or30 (1)-2z4- N(RlO) 25 ~98R9~mnth analcohol in the presence of an organic
base, to forma conpound of the formul & W Ila or salt thereof: -47 WO
00/ 56685 Ri Y PCTNS00/ 05521 ~O ,S\ (MI™NAJ O \ R and (b) lithiating said
conmpound of the formula VIlla or 5 salf thereof with an al kyl or aryl
| it hi um conpound and contacting the I#th ated product forned with a
trial kyl borate, followed by hydrol ysilg o forma boronic acid of the
formula Ila or salt thereof (HO2B ~0 §\ (fila) R13 ~ O~ R 10 R14 . 16. The
met hod of claim 15, wherein X of the oo ggl of the formula Vila or salt
thereof is bronmo or hydrogen. 15 17. rret hod of cl aim 15) wherein said
| eaving group is halo. 18. The methoc claim 17, wherein said |eaving 20
group is chloro. 19. The nethod of claim 15, mhereln the_organic base in
step (a) is a tert TRPyTEMHRIAnZSMEBE Wtﬁeehsan%ﬁlneeau #7 1%, (3fhérein the
organi ¢ base immodepf (Ee itcitar abkydured fapwl Exandlieu M vaspmmentradéd

5 to a concentration of ca. 7 mL/g. A portion of this

solution containing ca. 4.7 g (19 mmol, 0.26 equiv.) was
added to a solution of 20 g (75 mmol) of the title compound
from Example 2 dissclved in 100 mL of degassed
tetrahydrofuran. To this solution, tris(dibenzylidene

10 acetone)dipalladium (0) (0.5 g, 0.6 M%) and degassed
aqueous sodium carbonate solution (300 mL, 3 equiv.) were
added. The reaction mixture was heated to ca. 50°C to
initiate the coupling reaction. During the reaction,
Pdo (dba)3 (0.5 g per addition) and rich organic concentrate

15 containing the title compound from Example 5 (4.7 g, 0.26
equiv. per addition) were added in several portions until
all the iodooxazole was consumed. The reaction mixture was
further heated at ca. 55°C for an additional 4 hours. The
reaction mixture was filtered and washed with methyl-tert-

20 butyl ether. The pH of the product-rich aqueous solution
was adjusted to ca. 4, treated with trithiocyanuric acid (1
g) and filtered to remove Pd containing by-products. The
pH of the product-rich agueous solution was adjusted to ca.
7 and was saturated with solid NaCl (118 g) to initiate the

25 crystallization of the product. The salted-out product was
dried in vacuo at less than 70°C. For recrystallization,
the dried product was dissolved in 350 mL of 190 proof
ethanol at ca. 75°C. The solution was filtered and
concentrated to ca. 100 mL and cooled to ca. 30°C to

30 initiate crystallization. About 200 mL of methyl-tert-
butyl ether was added to maximize the yield. The crystal
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WO 001 56685 PCT/ US00/ 05521 21. The nethod of claim 15, wherein said al cohol
I's i sopropyl "al cohol. 22. The nethod of claim 15, wherein the al kyl or aryl
S lithiumconpound in step (b) is n-butyl lithiumor phenyl lithium 23.
The net hod ofocdisaésm 15, wherein said trial kyl borate is triBEIHEEPHoor at e
or trinmethyl borate. 10 24. A nmethod for the preparation of an oxazol e
phenyl halide of the formula Illa(l) or salt thereof: RR RL r\ O~N Rl1 ~ ~
12 R hal o 15 élitaf Was Whérered RivahedRandr drissl ini mdepe idest kzaga)
hydrogen; (b)7?4d<ylm ghikenyd . al7ey gl . Hﬁufoa%a %yezb@ﬁ'M'theZQlE?e
cycl oal kyl al ky c| oal kenyl", cycloalkeny al kyl, aryl, aryl oxy, aral kyl or
ar al koxy, anycﬁm Qﬁh h may be substituted with Z1, Z2 and Z3; (c) halo; (d)
hydroxyl ; (e) cyano; (f) nitro; (g) -C(OHor -C(OR5; (h) -C02H or -CO2R5;
-49 WD 001 56685 PCT/ US00/ 05521 (i) -Z4-NR6R~; or (J) -Z4-N(Rl~)-Z5- Ng8Ro;
5 Example 7

N-(3,4-Dimethvl-5-isoxazolyl)-4'-{2-oxazolyl}-J1,1'~

iphen -2-sulfo

About 15.5 g (47.9 mmol) of the title compound f£rom

10 Example 6 was suspended in 200 mL of toluene and Vilsmeier
reagent (9 g, 71.8 mmol) was added at room temperature.
The mixture was stirred until the chlorination reaction was
complete (ca. 3 hours). The reaction mixture was quenched
with 50 mL of water and the pH was adjusted to 7-10 with

15 10N NaOH. Layers were separated and water was removed
azeotropically from the rich toluene solution to a moisture
content of less than 0.05%. This rich toluene solution was
added to a solution of 5-amino-3,4-dimethylisoxazole (6.1
g, 54.4 mmol) in 90 mL of tetrahydrofuran. The reaction

20 mixture was cooled to ~15°C and a slurry of sodium t-
butoxide (10 g, 104.3 mmol) in 70 mL of tetrahydrofuran was
added. After the coupling reaction was complete, the
mixture was quenched with 100 mL of water and then warmed
to ca. 50°C, to afford two clear phases. The spent organic

25 layer was extracted with water (50 mL). To the combined
rich agueous solution, 85 mL of 190 proof ethanol and 15 mL
of tetrahydrofuran were added. The pH was adjusted to ca.
2 with conc. HCl to precipitate the product. The resultant
slurry was heated to ca. 75°C to dissolve the product. The

30 product was crystallized by slow cooling to room
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R5 is al kyl, alkenyl) al kynyl, cycloal kyl, cycl oal kyl al kyl, cycl oal kenyl,

cycl oal kenyl al kyl ) aryl or 5 aral kyl, any of which may be substituted w th
Z1l, Z2 and Z3; R6, R~) R8) Rg and Rl~ are each independently (a) hydrogen;
or (b) al kylwoayedsenl kyl , cycl oal kyl al kyl , 10 cycl oal keny| etysop/ossey| or

aral kyl, any of which may be substituted with Z1, Z2 and Z3; or R6 and R~
toget her may be al kyl ene or al kenyl ene, either of which nmay be substituted
with Z1, Z2 anter@$racompl etAdejtdoBalt waBemeiberern) saisukatied & unsaturated

ring 15 toget hercitR the ﬁéf@ge&hatepgg&lw@uﬁgf}kn%g 2igcapLgched or any

two of R8, RO afgﬁgﬁf toggt@gr are al ene or

may be substi t¥f PR F3e Z”hﬁ’d’cfg tolfAsethay 805 te Ql‘rﬁariﬁeged
saturated or utfatMir,aHeUCrarep 20§t herofitthe thelatwmpouadawhi ch they are 20
attached; Rl1l and R12 are each independently (a)hydrogen; (b)alkyl, alkenyl,
al kynyl , al koxy, cycl oal kyl, cycl oal kyl al kyl , 25cycl oal kenyl ,

cycl oal kenyl al kyl, aryl, aryl oxy, aral kyl or aral koxy, any ofwhich may be
substituted with Z1, Z2 and Z3, (c)heterocycle) substituted heterocycle

or het erocycl ooxy; 30 (d)hal o; (e) hydroxyl;( f )cyano ;(g)nitro;(h)-C{OH or
-C{ORS; 35 (i)-C02H or -CO2R5;(J)-SH, -S(OnNRS, -S(O m OH,
-S(OMORS,-00S(OMORS, -OS(OnH or -50 WO 00/56685 PCT/ US00/ 05521
-0 S(OmORS; (k)-2Z4-NR6R7; or(1)-Z4-N(R10)-2Z5 ~8R9; 21,22 and Z3 are each

i ndependent | y5(a) hydr ogen; (b) hal o; (c) hydroxy; (d) al kyl ; (e) al kenyl ; 10(f) aryl ;
(g)aral kyl; (h)al koxy; (i)aryl oxy; (j)aral koxy; 15(k) het erocycl e, substituted
het erocycl e orheterocycl ooxy; (1)-SH- -S(O nz6, -S(O m OH,
-S(OmQz6,-0-S(Om Z6, -OS(0)mOH or -0 S(0)m 0Z6; (M oxo; 20(n) ni tro;

(o) cyano; (p)-C(OH or -C(0 26;(q)-CO2H or -C02Z6; (r)-Z4- NZ~ZB;

25(s) _Z4 N(Z11)-ZS H (t) _Z4 N(Z11) _Z5 _Z6~ or(u)-Z4-N(Z11) _Z5 Nz77Z8JZ4 and
Z5 are each independently(a)a single bond;30(b) _Z9 g(On-2Z10_;
(c)-29-C(O-210_(d)-2Zg-C(S)-2710_;(e)_Z9_0O Z710_;

(f)_Z9 g _Z710_.35(9g)-29-0-C(O!Zz10_; or(h)-z9-c(0)-0-z10_; -51 WD 00/56685
PCTNSO0O/ 05521 76 is al kyl; alkyl substituted with one to three groups

sel ected from hal ogen, aryl, aryloxy and al koxy; al kenyl; al kynyl;
cycl oal kyl ; cycl oal kyl substituted with one to three groups selected from
al kyl, aryl, alkenyl and 5 al koxyaxyl; cycloal kyl to which is fused a
benzene ring; aryloxy substituted with one or two hal ogens;

cycl oal kyl al kyl ; cycl oal kenyl ; cycl oal kenyl al kyl ; aryl; aryl substituted
wi t h et hyl enedi oxy or one to four groups selected from al kyl,

di al kyl am no) cyano, hal ogen, 10 tri hal oal kyl, al koxy and tri hal oal koxy; or
het erocycl e or substituted heterocycle; Z~ and Z8 are each independently
hydr ogen, al kyl, cycl oal kyl, cycl oal kyl al kyl, cycl oal kenyl al kyl, aryl or
aral kyl, or Z~ and Z8 together are al kyl ene or al kenyl ene) 15 conpleting a
3- to 8-nenbered saturated or unsaturated ring together with the nitrogen
atomto which they are attached; Z9 and Zl1~ are each independently a single
bond, al kyl ene, al kenyl ene or al kynyl ene; Z11 is 20 (a) hydrogen; or
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(b) al kyl, alkyl substituted with one, two or three hal ogens, cycloal kyl,
cycl oal'kyl al kyl , cycl oal kenyl al kyl , aryl or aral kyl; or any two of Z~) Zg
and Z11 together are al kyl ene or 25 al kenyl ene, conpleting a 3- to

8- menber ed b owsssssd or unsaturated ring together with thgl’cért"bﬁ‘?g’osts?f whi ch
they are attached; each mis independently 1 or 2; and each n is

i ndependently 0, 1 or 2; 30 conprising the steps of: (a) contacting a
phenyl acid h#bateis X lgimes dsthereof -52 WO 00/56685 O halo R12 ( |X)
halo with an am ne acetal X or salt thereof: Rz H2ZN O al kyl (X) O al kyl Rl
PCTNSO0/ 05521 in the presence of a base and a solvent, to forman am de
acetal of the formita @ ’B?é'éqﬂotfofhg?%(ﬁ?egﬁﬁﬁ?nﬂpaﬂ RyPRERY® O (XI) RL1 -
~ R12 | 10 halsalfonamidy ofydhiezEnlleviegadpdsubeet:al of the fornula Xl or
salt theregf, in the presence of a Lewis acid and a 15 tertiary amne to
form an oxazol i ne phenyl =Je or salt thereof of fornq&g X, -53

\S//o x
~ NH O\ .
9

R3 R4

where the phenyl rings of the biphenyl group may
independently be unsubstituted or substituted with one or

10 more substituent groups, enantiomers and diastereomers, and
salts thereof, wherein:

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

R3 and R4 are each directly bonded to a ring carbon

and are each independently
15 (a) hydrogen;

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

20 zl, 22 and z3;

(c) halo;

(d) hydroxyl;

(e) cyano;

(£) nitro;
25 (g) -C(O)H or -C(O)R3;

(h) -CO2H or -CO2R3;

(1)  -z4-NROR7;

(5) -24-N(R10)-25-NRBRY; or

(k) R3 and R4 together may also be alkylene or
30 alkenylene, either of which may be substituted

with 21, z2 and 23, completing a 4- to 8-
membered saturated, unsaturated or aromatic
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WO 00156685 R2 alkyl-ORL i O ~N (XIl) R11 / ~ R12 | hal o PCT/ US00/ 05521
and (c) and reacting the oxazoline phenyl halide of 5 formula X[|I or a salt
thereof with a base to form said oxazol e phenyl halide of the fornula
I11a(l) or sSgbhokdess eof . 25. The nethod of clai m24, wherRGTASON/PFSEA| d
formula 10 I X, the halo group of the acid halide noiety is chloro, and the
hal o group in the position para to the acid halide noiety is chloro, brono,
or iodo. 26. The method einglw@igathdr whed eihr chebeh kidongr @upwdicrof t he
acetal noiety is nethyl Qﬁel‘?tzﬂyé atfdcndde method of claim24, wherein the
base enpl oyed in stﬁp, (a)..is an_alkalT netal bicarbonate, carbonate or
hydroxi de. 20 28. FRe*hetad of et ' m 24kyRKer fHFlcRékY i s acid is boron

trifluoride-etchelaatkyludiyile tecloalkengli, neydSoxlikeaoDa iyl etaltyl ast ne. 25
29. The netho ai £ SRy | NSt ep IS

pot assi um %ertg-gg&{qg% dagq}%)?}yf's‘cﬁ)ﬁgf%‘%mn{iL r?’%utgg}?(lgte. -e§4$gtl{l/\3 0o 56%@%

PCT/ US00/ 0552%°30. The met hod of claim 24, wherein said oxazole of the
formula Il11a(l) orrSalr’t ke asd aal¥ ayedeidh tii@epespatdlyi on of a
conpound of the forgula 239 alt thereof as described in claim2. 5 31.
The net hod of cl ai r(ngg4 h er%q%'stglrd oxazol e phenyl halide of the fornula
I11a(1l) or salt théPkof RrikY4-vsdepheny oxdeslsylaldvd phenyl acid halide
of the fongula | X or sal ty¢herieehyilal¥yl odalenzeyirLidyari dey @hd 10 said
am ne acetal of the for I r eqQf . s.am oacet de _di met hyl
acetal . -55 . A@A9. Ay@ Zy%,f‘?}ﬁ.'%&A?’gAé‘égA%ﬁ%%f{i. RER _é.lAF_g. A%{EQ%% .%KF;

CAFN. A. A. Al . AL. A@R> nA RA| tagathepmax ba ads sng oAr akkemyAene,

ACA T A LA N eiABer Ao ArwhAcAShaA e AubatifutdB wikh¥eA, A2 ArldUz31 *45 L*C

(#. #. 222222222222-82222727 ?ooooooz%&??o R R R R e i e o )

~2| 2292929292S9IBLSLHS £ 3555353 '?5$>|s)a>t:<u}:ﬁa>t"?§p8’59‘9"%‘5&53‘37’5@%>~99779

?2?22?7>>~~>?| >~2~any % TR 7R 2ia-R1O| togd a8 a22>2pba <AF045
alkenylene, either of which may be substituted with 21, 22
and Z3, completing a 3- to 8-membered saturated or
unsaturated ring together with the atoms to which they are

20 attached;
zl, 22 and z3 are each independently
(a) hydrogen;

(b) halo;
(c) hydroxy;
25 (4a) alkyl;
(e) alkenyl;
(£) aryl;
{g) aralkyl;
(h) alkoxy;
30 (1) aryloxy;
(3) aralkoxy;
(k) heterocycle, substituted heterocycle or
heterocyclooxy;
(1)  -SH, -S(0)n26, -S(O)m-OH, -S(0)m-026,
35 -0-S(0)m-26, -0-S(0)mOH or -0-8(0)p-028;
{m) 0x0;
(n) nitro;
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al g3 caU] cal] ca] ca] ca] ca] ca] cal] ca] caU] cal
calca U cha@V{Y7!l ‘10%m'()-!‘ "()-3.17 10%h& ()-3 1z 109 ()-

9Y10% & ()-- L@ 10% t& ()-SEl Nawz (& 10%€1))-1 @ (& 10%: () -! T

h& ()-1~ 10%& ()-9!310% & ()-!, Peg®)-}avk@f 10t 10t

10t 910% & ()-13: 10% & ()-° (& 10% &[()-1K (& 10%: ()-!0°

(& 10%@E () - "<VK@ T ! OYAMLO%RZR&! ( )yl YEMLOWNVE! () - 810%& () - ! ~@y10%2& (
)- @y10%- & ()-Z10%& () - <VK@T!. f:100ZUzZ& (}-1f: 109BFBF& ()-!L&10%& (
) - MB10%&20) - 1 T10% & () -! PYAMLOY& ()- & , / 25dEVK@f! . - 10%& ()- 9" 10%& () -
10%2 &' () - Y- 10%n8réin ﬁHéLQﬁﬁ&yi)ridng%Z&ai& Hf¥mufla) IIT may be further

substituted, in the presence of a palladium(0) catalyst and
a base containing an alkali metal atom selected from
sodium, potassium or lithium, to form a compound of the

25 formula IV or salt thereof:
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aBVK@f!0 10%-& ()-° 10%u& ()-' 10% & ()-!C 10% ()- 10%

& ()-1410%8& ()- 9=>?2@~ =!f!!1+@0%: & ()-&810%& ()-10%& ()- 10z 10z

10zf: 10%& ()-!C 109%& ()-=?~

ZX9~_=! 109&W0) 0olsseBO9&’ () -! " 10%& ()-! 109%& ()-FL 10%& ()-! EEBOROYP2 [ <~ =1 &
109 ()-!'& 10%& ()-T!! & 109 ()-T!D& 10%C C & ()-T,

109%&' ()-10%& ()-,7¢c ?~ =1 L-10%& ()-!H & 10%&' ()-@& 10%& ()-@& 10%

& ()-@& 10%& ()-@! & /=89¢HE () - @H 10%F& ()- . F'f10%& ()-SY109%& () -
10 10 10: 10%&' () - 310%& A\H 9) 10987& ()- .109%& ()- .109%@& ()-

.1 9)109%F& ()- . 109F& () OfPLHIO%& ()- . 109F& ()- .10%& ()- .'9)

1099& ()- . 109%& ()-

N (V)
S\\

oM

and converting said compound IV or salt thereof to a
compound V or salt thereof with a chlorinating agent:

0
0 (V)
N\~

where the phenyl rings of the biphenyl groups of formulae
IV or V may independently be unsubstituted or substituted
10 with_one or more substituent groups; and M is sodium,
potassium or lithium;
and
(b) coupling said compound of the formula V or salt
thereof with a compound of formula VI:

15
Ha x\
O T (VI)
ﬁ:/ Ry
in the presence of base to form said compound of the
formula I or salt thereof.
20 2. The method of claim 1, wherein said compound of

the formula I is a compound of the following formula Ia ox
salt thereof:
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. 1090& ()- . 78:>HI INI RBHLO%& ()- .1094& ()- .'9)10%F& ()- .10%& ()-
.1090& ()- .' 9) NTUVZef gk MBHLO%& ()- .'9) 1094& ()- .1090& ()- .109%& ()-
.'9) 109& ()- .gkrstxkL.H 9) 109%& ()- . 109%& ()- .109%& ()- .'9)
1098 ()- - WOWeds) - - OPLHLO%A& ()- . 109F& ()- .109F& ()-PCTBYLGSAE () -

R*_ K
~:rii5;1——(CHz)P

SOy
/
Rll | (Ia)

wherein:
Rl and R2 are each directly bonded to a ring carbon
5 and are each independently selected from those groups (a)
through (j) recited above for R3 and R%;
r11, r12, R13 and rR14 are each independently
(a) hydrogen;
(b) alkyl, alkenyl, alkynyl, alkoxy,
10 cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cycloalkenylalkyl, aryl,
aryloxy, aralkyl or aralkoxy, any of
which may be substituted with zl, 22 ang 23,

(c) heterocycle, substituted heterocycle or
15 heterocyclooxy;
(d) halo;
{e) hydroxyl;
(f) cyano;
(g) nitro;
20 (h) -C(O)H or -C(O)R3;
(1) -CO2H or -CO2R®;
(3) -SH, -S(0)nR>, -5(0)m-OH, -S(0)m-OR3,
-0-S(0)m-OR>, -0-S(O)yOH or
-0-5(0)m-OR>;
25 (k)  -24-NR6R7; or
(1)  -24-N(R10)-z5-NR8RY;

J is 0, 8, N or NRr13;
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1090& ()- . 1099& ()- . I RBHI0%W& ()- .10%& ()- .'9)10%& ()- .1099& ()-
1090 & () - . 9) KMBHLIO%I& ()- .'9) 10%& ()- .109%& ()- .10%W& ()- .'9)
1090& ()- .p@BH 9)10%& ()- .10%& ()- .10%& ()- .'9) 10%?&&5 - .
1090& ()- . 3@yssEBHLOT& ()- . 109%F& ()- . 1090& ()- .'9) 10%IR0/0s521
. 1090& () -
K and L are N or C, provided that at least
one of Kor L is C;
R15 is hydrogen, alkyl, hydroxyethoxy methyl or
methoxyethoxy methyl; and
5 p is 0 or an integer from 1 to 2;
comprising the steps of:
(a) contacting a boronic acid of the formula IIa or

salt thereof:

H
O\\B/,OH (I1a)
0

V4
A

RL3—— N
S

10 R

wherein R is an alkyl group, with a halophenyl compound of
the formula IIIa or salt thereof:

(IIIa)

15 halo

in the presence of a palladium(0) catalyst and a base

containing an alkali metal atom selected from sodium,

potassium or lithium, to form a compound of the formula IVa
20 or salt thereof:
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. 109%0& () -
. 1090& () -
10967& () -
10967& () -

10

15

.j kI puvy}| R3HLO%T& ()- .109%& ()- .'9)10%& ()- .1090& ()-.

" 9)}KMBHL09%T& ()- .'9) 109F& ()- .109%F& ()- .109F& ()-
kL. H 9) 109%F& ()- . 109%& ()- .109%& ()- .'9) 109%& ()-

)

. Y SIRReES () - . 109FT& ()- .109d& ()- .'9)109d& (PCT/US00/05521

RA_ K
\/ ﬁ
. }\(J))’—(CHz)p

| (IVa)

s
=z Som

3___\/ l

R14

Rl

wherein M is lithium, sodium or potassium; and converting
compound IVa to compound Va with a chlorinating agent:

Rl\/K\I
. }\@—(crtz)p

J

l
- RY (Va)

and

(b) coupling said formula Va compound or salt thereof
with a compound of formula VI in the presence of a base to
form said compound of the formula Ia or salt thereof.

3. The method of claim 2, wherein said palladium(0)
catalyst is a palladium (II) salt and triphenylphosphine.

4. The method of claim 3, wherein said palladium
(II) salt is palladium acetate.



109%0& ()- . 109%0& ()- . | RBHI0%& ()- .109%0& ()- .'9)10%& ()- .10%& () -
C1090&" () - .t 9) $URCH JpRBHL0%T& ()- .'9)10%& ()- .10%& ()- .10%& () -
."9) 10%& ()- .JN]“aeuvkL.H 9)' 109%d& ()- .10%& () - .10%?&'&?-/ ' 9)
109078 ()- . WIDoEB8sss) - . vw{ OPLHLOWT& ()- . 109G7& ()- . 109 & FOFUSOOMERGomqe: () -
. 1090& () -
5. The method of claim 2, wherein said palladium
caralyst is tris(dibenzylideneacetone)dipallidium(0).

6. The method of claim 2, wherein said base in step
5 (a) is aqueous potassium carbonate or sodium carbonate.

7. The method of claim 2, wherein the halo group in
sald compound of the formula IIIa or salt thereof is bromo
or iocdo.

10

8. The method of claim 2, wherein said compound of
the formula Ia or salt thereof is crystallized from
solution subsequent to step (b).

15 9. The method of claim 2, wherein residual palladium

is removed subsequent to contacting said compounds IIa and
IIIa by use of a chelating agent.

10. The method of claim 2, wherein the chlorinating
20 agent is Vilsmeier reagent, thionyl chloride, oxalyl
chloride or phosphorous oxychloride.

11. The method of claim 2, wherein the base in step
(b) is sodium hydride, potassium tert-butoxide or sodium
25 tert-butoxide.

12. The method of claim 2, wherein said compound of
the formula Ia is N-(3,4-dimethyl-5-isoxazolyl)-4'-(2-
oxazolyl)-[1l,1’-biphenyl]-2-sulfonamide or salt thereof.

30
13. The method of claim 2, wherein said compound of
the formula Ia is N-[[2’'-[[(4,5-dimethyl-3-
isoxazolyl)amino)sulfonyl] -4~ (2-oxazolyl) (1,1’-biphenyl]-2-
yllmethyl]-N, 3, 3-trimethylbutanamide or salt thereof
35

14. A method for the preparation of a boronic acid of
the formula II or salt thereof:
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.109F& ()- .1 R3HIOWA& ()- .109F& ()- .'9)109%F& ()- .10947& ()- .1094& ()-
' 9)KMAHLIO%T& ()- .'9) 109F& ()- .109F& ()- .109& ()- .'9) 109%& ()- .vWa

,%10%3;&'() | "910%3%&'()- F10%8% ()-10 (10 10 y:10% & ()- k5; 10%
& ()2 [ VU Y8 ;R S0RTE () . L SR00BIE () PCTUSIOMAROORE () -
L Y006 SO YReEsE O/ao%&'() 17y [vWe T, vd0%y =y & () -

//OH o {II)

e Nl

where the phenyl ring of said formula II may be fprther
5 substituted,
comprising the steps of:
(a) contacting a compound of the formula VII or salt
thereof:

0

>
/\

N

x

leaving group (VII)

10

wherein X is H, Cl, Br or I, and where the phenyl group of
said formula VII may be further substituted, with an
alcohol in the presence of an organic base, to form a

15 compound of the formula VIII or salt thereof:

X\ O§S/O
- ~ (VIII)
7
N,
X

wherein R is an alkyl group and wherein the phenyl group of
20 said formula VIII may be further substituted; and
(b) 1lithiating said compound of the formula VIII or
salt thereof with an alkyl or aryl lithium compound and
contacting the lithiated product formed with a
trialkylborate, followed by hydrolysis.
25
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LM% & ()- . ,%0%W& ()- . ,%W0%f& ()- . 6, %09 () -
, %09BYR ()- .+ 012>M U4 L109X & ()-- !S10%X & ()- | Y10%X
& ()-108%408%408% &3: mLOYBY& ()- ~,%0% & ()- .|[:vU4 Bs3 109l 6& ()- / s3
109%6##8& () - [wOoldess & ()- Ls109% & ()- 9 10%X & ()- L1096 REWYSOPLSHEL [ - vU4
P &T 109X & ()- CPL0MX & ()- #1109 & ()- S, 109K & ()- ~ 10%& () -
109%=& () - #d>mgr st zYL?210X 10X 10X - : 109 & ()-- "3t 109 & ()- -
Q/el0%& ()-e- ; &T150%7Ehé¢ )meti@ o&TcloUMKADU &of) the |grdpazh@ips dO% & () -

f 10% & ()-- ol:%r@c(icn@ o@%h& (Ehmu XY & (da tZ]th @of) %Snwisll[fal- 210

&3 10%& () 3 10% & A O-Y " 10%&: ()~

& ()-H K IRIGJ‘%’F FESES 10%&'() @:10% & ()- ‘- 10%)0&() - 10% & () -
- 10%: & ()- , 10% &=() - foptadting bl LoD of £H&H fa¥nYlal VIIa lOLGRRAL() - |
109272¢& () %ggéog() 10 10 10 10%&'()--"""""/"zY8yX710 $°,,10% & ()-
30,,10%, & ()- ,,10%,& ()- Fs10%,& ()- 10%, & ()-!

109DLDL& ()-1/" 6" " " ###| [ 1 yX71
$10941& ()- $10%41& ()- ., 109
L:nL0% , & ()- 410%g&g& ()-!4

y210%,&'()- -10% , & ()- s'10%,,& ()-
C‘\l T#####{ Z=0710,,) 10% , & () -
% - eS,/10%& ()- S 10/0 & ()-

HitHHHHHHDAT L0, | 109%-& () - leaving group (VI
R13
h§§v/
\R14
wherein X 1s H, Cl, Br or I, and
10 where
R13 and R14 are each independently
(a) hydrogen;
(b) alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl,
15 cycloalkenyl, cycloalkenylalkyl, aryl,

aryloxy., aralkyl or aralkoxy, any of
which may be substituted with zl, z2 and 23,

{c) heterocycle, substituted heterocycle or
heterocyclooxy;
20 (d) halo;
(e) hydroxyl;
(£) cyano;
(o) nitro;
(h) -C(0)H or -C(O)R3;
25 (1) -COH or -CO3R3;
(3) -SH, -S(O)pR>, -8(0)pm-OH, -S(0)m-ORS,

-0-S(0)}m-OR3, -0-S(0)OH or
-0-S(0)m-OR3;
(k) -z4-NR6R7; or
30 (1) -24-N(R10)-z5-NR8RY;
with an alcohol in the presence of an organic base, to form
a compound of the formula VIIIa or salt thereof:
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109 & () - 109&' () - 10%y& ()- 10%1 y& ()- 10,,10,, ##( $$HARYX7A710
"3 10%& ()- "3 109 & ()- "3 10%y& ()- 3 10%& ()-!#3 10%y& ()-!P

109& ()- &82'' "' (((|[:-710y1 y & ml0%1 y& ()- " 410%1 y& ()- 33F10%1

Y& ()- [ 10%éd obiseehs - s 3+ 109 & ()- E 3+ 10%& ()- (((((()]PONATDOYEZY ~ F
10%1 y& ()- “F 10%4-]1& ()- F 10%& ()- !S10%1 y& ()- |1Z10%1 y& ()-10y1
y10y1l y]*j** +e+,,zY8A710yl y 8 i 10%1 y& ()- “Fs- 109 & ()- ~Fs-

10% & ()- Fs- 109&' ()- F 20%/Y& ()~ ! F 10%y& ()- ,,2-e--.h/|[:A710yl y
F*8&10% & ()- " F*&10%1 y& ()- @:&w%&'()- [03VIf 109 ()- ~3VIf 10%

& ()- 3VIf 109 ()-h/mn/ol 10 3& 10%}y& ()ev@ridg! 10%& () - @

1 S10%1 y& ()- YZlO%/lny& )-19y1 leyQL 10y1 y 1:10%1

y& ()-WO0T11D2&3N4| [ : ¥ 110% & ( 3&| 10%4 & ()- @

3&I 10%y& ()-@ 3& 10% & 38! 10% Y& () -

" 38! 109 () - @ N4| 4MBUB66666| [ NA4010y1 y10y1 leyl y & 10%y1,y& ()-

* 381 10%& ()-@ 38 10W& ()-@ " 3& 10%& ()-
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FI 10%& () FI 10%ee& ﬁ_).thlitﬂgl@%ﬁ&cﬁxﬂpounﬁl &9%1&3 (f)omullal@f/ﬁa&o&)

NA41 10% 109%&
F,,lO%(& )-T T “’lgéhl(%‘ﬁl ib]@‘]‘@ @Vi)1<l<t<h M SR alf‘dlo%q(q& ()-
L 109& ()- ZXovcargipy- tfa@fllfch}@ﬁtﬁimrqducmoﬁﬁm%l (REh5aF | 10%

& () - TI<C<U<<sgawiyildbacd HYgaded byt hyBrd09id, &ol Forh fb&%&& ()-+

10% el e& 1 OF .10 | E_10048 ——x>>9| [ vU410 CF
o%?&e()(l ! f&/&fg%‘a(g 7 ?’g 4 géai% T, (>)> LY 10% & ()-+ F

10%f&'()-+?@@@@)@@ gajwu41o 'SlO%(&() YY109X & ()-10f f10f f10f f
1109 & ()- xY710% f& (FO120 109 f & () - +~@ABVBWOr DE| [: vU410 ! 10%& () -

°x
p SN\ . (IIa)
R13 l N
\/\ R
16. The method of claim 15, wherein X of the compound
of the formula VIIa or salt thereof is bromo or hydrogen.
15

17. The method of claim 15, wherein said leaving

group is halo.

18. The method of claim 17, wherein said leaving
20 group is chloro.

19. The method of claim 15, wherein the organic base
in step (a) is a tertiary amine.

25 20. The method of claim 15, wherein the organic base
in step (a) is an alkyl or aryl lithium compound.
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+ 110%& ()- + 1109 ()- + 1109k ()- + )!'109%X & ()- + L 109X .
& ()-EEFGGXHYH H [:-410X :10%X & ()- " '109%& ()- + !'109& ()- + " !10%X
& ()- + 1109 ()- + 1109%& ()- + H HaHH H I]11bA410X F & 10% ()-)
Fs10% & () - wdodeedss()- 'f10% & ()- Y10% & ()-10X 10X |, JKeQTINS0PPISRT : A4\10X
"F&1I0%w & ()-) F&&1I0%w & ()-) F &10% "& ()-) F &10%®& ()-) F
& 10%' ()-) F & 10%& ()-)j OPPPPP+P: PPvU410 &10%& ()-g !'S10% & () - YY10%
& ()-10 10 10 Y:10% & fhe mdrrRlal Q%P P&l )IS),PRhQrBlIB%aEch[ Y0 S
109%5& ()- 1Q% & gg)- X % 0% ()- @10% & ()- @ 10% ( - &10% & ()--S\
T@TT" W [ : vUATEPTOPEY ot S V$10% " & ()- L#109& ()- s 10% "& ()- s
10% & ()- s 1094 1& ()-
22. The method of claim 15, wherein the alkyl or aryl
5 1lithium compound in step (b) is n-butyl lithium or phenyl
lithium.

23. The method of claim 15, wherein said

trialkylborate is triisopropylborate or trimethylborate.

10
24. A method for the preparation of an oxazole phenyl
halide of the formula IIIa(l) or salt thereof:
R? R
=
o N
(ITIa(l))
=4
Rl — '_Rn
S/‘
halo
15
wherein
Rl and R2 are each independently
(a) hydrogen;
(b) alkyl, alkenyl, alkynyl, alkoxy, cycloalkyl,
20 cycloalkylalkyl, cycloalkenyl,
cycloalkenylalkyl, aryl, aryloxy, aralkyl or
aralkoxy, any of which may be substituted with
zl, 22 angd 23;
(c) halo;
25 (d) hydroxyl;
(e) cyano;
(£) nitro;
(g) ~-C(0)H or -C(0O)R5;
(h) -CO2H or -CO2R5;
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obW10 FY10% f& ()-10 10 10 :10% & ()- 2 10% & () -
10%l e& ()- ~ $10% & () - WV XOX2X: X| [ : bU410 10% f& () - @&510% f& ()- s
10% f& ()- Lst1l0% f& ()- s10% f& ()- "T10% f&f() : XPXXsYWYYY]| [ : bU410
Y3"10% f& (Woookeess0% & ()-@L 10 @& ()-@ F 10% & (petnseonss2e & () -
10%? ?28& () - @W%ZWZZMI[[l[ bU10 210% f& ()- F!110% & ()- F, '10%f& ()-
TF#S 10% & ()- T F#S 109%&' () - F#S 10@6&T()-[[[[[[[[[VLM10 gIlO@G!&T()-
| 1096 Cf & () - 'SlO% E&I() 4) 94 f& ()-10f f10f f10f f I:10%
f& ()- [[[x\\\\{ZQvUﬁ fF yF10% f & () -! yFlO%@NoN&'()- -109%
f& ()-M 3109% f& ()X3) 10%4‘fI‘EAP(1)O)\-\ZFANRBRQLYSVU41O "F$ 10% & ()-Z “F$ 10%
fgc'o/&()fz& |(:;$ 10% & &5- ZsFﬁléQ‘V&aike:Zyl EIAYE & dyciloal ky S, o & ( L0 1 10f
xfx& ()-F_ "~ -~ '
f10f f'10% f§¥6}°alﬁ§i%{ g" fY%% :§§%%%abf¥¢%ﬁﬁ¥%5$}1%¥@ém g 0%
& ()- L109X &afprlikpl 109wy &%( Wthh TG &e( puigt it with) - ngI bqb@c
d[[9zY810 !0pB0%m& ()- = Y 109X & ()- Y 10%& ()- 310%X & ()-
?{&10983& ()- 10%( ik{);%(% dggddd & Y810 | Y:LO(V & é% X 10X 10X &&109X
& ()- 1109 & ()- @1y 109%'&"()270) owﬁrg.??cﬁdl “BFERTITIY Y810 Y 10%
& ()- 10% & ()-X ! $aD% &hteqrcg@JLOW&' ()- &10% & ()
- &109KE () -ngqgt gg#b&l ) | hZF1Y8 1 c1 o8P é’ey@:)lbh DoAfevh),-S s10% & () S
ZRs10%&' (31 S 10% & ( 310% &l(k)en%%%&%y i |a{| Eg ]]) L310% () - 1 10%
& ()- Qo0& ()- D/ 105% ]EJ) 4H16% %Y ||F“PY|? AB10° OY
1098 ()-S Y 109 & ()- \shlfch m&be) SEPLIGEER with -2 Fz: & 33i- 3 10
iiiPjejlj}j|[:ABLORE S &E7( kobethsd QRS HE) a by SHRYBY (A1 ken@LRUX & () -
" , : N ) : .
T109K & () - Y3ERLX & (hiskhl hlf Yo K1 88803 wiltd' P, 22 ana 23,
completing a 3- to 8-membered saturated or unsaturated ring
15 together with the nitrogen atom to which they are attached;
or any two of R8, R9 and R10 together are alkylene or
alkenylene, either of which may be substituted with zl, 22
and 73, completing a 3- to 8-membered saturated or
unsaturated ring together with the atoms to which they are
20 attached;
R11l and R12 are each independently

(a) hydrogen;
(b) alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl,
25 cycloalkenyl, cycloalkenylalkyl, aryl,

aryloxy, aralkyl or aralkoxy, any of
which may be substituted with 21, 22 and 23,

(c) heterocyc'le, substituted heterocycle or
heterocyclooxy;
30 () halo;
(e) hydroxyl;
(f) cyano;
(g) nitro;
(h)  -C{O)H or -C(O)R5;
35 (1) -CO2H or -CO2R3;
(3) -SH, -5(0)nR>, -S(0)p-OH, -S(O)m-OR>,

-0-S(0)m-OR>, -0-S(0)mOH or
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* L 9A0YBE () - # B 0% ol &@ogggle/m% 18 ()-# #0, Y0WE () # 0% ()-#
0% () -# T3 %@/@& :
(o%)#& () ()i o ([)%% $a§4& CE areo/fﬁé&‘qﬁeﬁﬁ?%ﬂt%%‘%rfé Lipe 81(()2>/o (
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~, $10%& (- i&&ég‘g &a(% %/go’%‘?%r(e)d saE‘i’ﬁ%}ﬁ QE) un%ihura‘ﬁ? %ﬁ/@/& () -
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f(o(/a)?/é‘l(g : \£U48 }zz (E;ﬁéof/ﬂ&a(r)a eachtﬁﬂ&%gé%ﬁly &%Q%l%é%iﬁié (-
0, ! - \V X 04 O
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[ 940% ()-(q %10%& ()- (haﬂ%%@%i%(& eyt Wyslpal las}k:yév “& () - 10%10%5
S&()-(! %40% . . cycloalkenylalkyl, aryl or aralkyl;

or any two of z7, Z8 ang zl1l together are alkylene or
25 alkenylene, completing a 3- to 8-membered saturated or
unsaturated ring together with the atoms to which they arxe
attached;
each m is independently 1 or 2; and
each n is independently 0, 1 or 2;
30 comprising the steps of:
(a) contacting a phenyl acid halide IX or salt
thereof:
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10%&'() x\D3 1 Ys Y 10% & ()- & ()-s Ylo%&'() Y 10% & ()-s ~]<
1 F10% & ()- @Y10% & () - 10 10 1p a0 & ()-r Y 10% & ()- Y 10% & () -
260: G{78~] < 1!>> 109%R) 2) &) -F110%>& ()-F < 0z109900& () - &
710% & ()-' 3"S10% & ()-G Z|[ < TC *ML0% & ()- L& 10%& ()-- 1940%
& ()- L"10% & ()-& 10% & ()- 'R* * MOYUA & ()- Z! #$9%&2sfY8 1 @ F10%

'& ()--10 10 10 | 3Z10% & ()- 9 )-& xy2g 10% 1& ()- @ L.' 10%
& ()--2Aeh|[:fY8 1 9yl0% '& ()- 10% ' & ()-FW10% ' & ()- @ 10%
'& ()-L& 310% '& ()--' F'f10%|'& ()-1|[:fY8 1 H&@&O%Q&() 3F10%
"&()- $10% & ()- plowe& () - 10% '& ()-L' 10% & ()-Llbeh
L|Z9fY8 1 & 10%:'& ()-! rex100 M _r-1o

(b) cyclizing the amide acetal of the formula XI or
salt thereof, in the presence of a Lewis acid and a
15 tertiary amine to form an oxazoline phenyl halide or salt
thereof of formula XII,
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-1-"110% & () -0c) L0¥n&’ t3adtirQUcRe( pri2aiEnel 4BoA (elAtb18% & ()-/110%
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-1 %+, INeBHRIrEO%. & ()-110% & ()-/110% & ()-/110% & ()-/'-110% & ()-/110%
-/ NCPTedgkhL, 21 10% & () - /|10%&() /' 110% & ()-/110% & ()-/110%

-1 k{|}eGr?l 1 -7 110% & () =/110% /110% /1 10%
-/ eE+?] 10% & %)éo 18%}?82“?5 /L%Lat‘)‘ 74 16’&?@@9’(1} R |s(1%5% 2073 1000
-/ hL, 18 1088 &' the- hh1QEouD) o/f tlle)%c&q palidegsciety- ik 168 Q) ahtdeG, 2| 10%

-1 10% & Ha Hahd0%e&u )i 1tH8%és{0idn 'phe%0 & (did W4l Ba1iddd% & () -
0%&' ()-% "3S10% 10 10 10 y:10% & ()-bt|[:vUal 471 10%

L& ()- 1 109 PSYe Gib la%@o()obroﬂ&log,r 8}°61 109 & ()
109&" ()-tp| [NA4 10 10 10 :10% & ()- " 9*T10%t #& ()- ~9*T10%&: ()-
DO*T10%& ()- N '26100/01'&e(x}\et1'§ﬂd ol‘ﬂAétLiQmTzﬁ HB&e n (r)l're 210V ()

8@0% ' & YZ10% & () - 36DzX7NA4l 1\ F10%
& ()- %‘15(()%12?? ?the aﬁ&l')éﬁi%é}“t’)ety Y °F) € g’“gl' 'S10% 0
"8 ()--11S 10%&& ()-Jzm S2I | F10%!:& ()-(10' ' 10° ' 10" ° 310% &() .

“110% k& ()-- /1G04 g&hé)methl-'&ﬂ%f4c4&46)24 $hkfe 2| tHeShRUERR

1 S10% ! : & () % - 1098 % Q% i CF| 79 SZI
10%! 2& () - I'%Fﬁ s E s g ghply, ,g;&%g%#g%%e, ci’éﬁ?} $t&°* F%‘
10%We&' () - Alwctr;omﬂeu d svlal  10% & (O)-( "f10% & ()-' FZ10%
& ()-10:12010:1:10: ! @10%I & ()- - 10% & ()-$& b| vUal 10%&() ( "f10%
& ()-' f:10% & () % 0%
"Headi ng 13]c" Hea8d| n gs ibfzcgﬁgﬁé' %h%edn é’]e gcgl ng 53] c"
"Headi ng 63] cPOrqe&Hif uq%‘}@?"e"-héﬁéﬁ?@"@]t@e t%rakﬁrhrga%qle '¥6 " Def aul t
Par agr aph Fond{i sk rof@leObrlanih¥] af t hnt k{ >"d[ CC<kW % %SHb
"$&(*, . 02468: <>@DFHILNPRTVXZ\ ~" bdf hj | nprt vxz>R! #: MYgbi pTD2' " b5

N N N’ N N N N N N N N N N N N N N N

= R0 Ro Ro R0 Ro Ro Ro R0 Ro Ro Qo Ro Ro R0 R0 Ro Ro R
(@R Ve N L L Y L L N N N N Ve T Y Vo W N N

- X

25 29. The method of claim 24, wherein the base employed
in step (¢) is potassium tert-butoxide or sodium tert-
butoxide.
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7Ngj }Iv#t H [ " ###&(] *, h/ WON4699; ; 1<=?~@_HI j OP- SVW XY[ [\ "aab
ddng)iii}jjkknpltwy0{d~z$

=+HzeZ9<50"k, AnBk<~A" +Jh- Y% . ) &HGZ21L} | &BwW cxsNkt 3$$b

I"#S9R () * +, wO/00/s6s83156789: ; PCT/US00/05521
<=>? @\BCDEFCGHI JKLMNOPQRSTUWWKYZ[ \]~_" abcdef ghi j kIl mopqr st uvwxyz{| } ~6Ti nes
New RonmanAri al Courier New'h Root EntryWrdDocunent

| " #$9R' ()*+, -./01234567 ;

<=>7 G\BCDEFGHI JKLINCEGRS ﬁgel{\%?\lf’fd\ PR SHBEuSFonI PRSI 58S B0RTA 1OF-
" #$OR () *+, - Ia( or salt thereof is employed in the

<= >9@\BCDEFG4p3Knmm@stwmc}ma atic dré ghorid1AN R0 S t SWAWK X EBEFE5F
P #EU& () ™+, - k04SSO in claj .

<=>? @GA\BCDEEGHI JKLM\IODQ?STU\/V\XYZ[\]"_ abcdef ghi j kIl mopqgr st uvwxyz{| } ~
I"#SYR () *+,-./0123456789:

<=>? @\BCDEFGH J KL MNOPORSIENAAXYEE bf ¢ hiadef ghijdddmopas gt SOl | 1~
phenyl halide of the formula IITIa(l) or salt thereof is 2-
(4-iodophenyl)oxazole, said phenyl acid halide of the
formula IX or salt thereof is 4-iodobenzoyl chloride, and
10 said amine acetal of the formula X or salt thereof is
aminoacetaldehyde dimethyl acetal.
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