WD 02/ 32884 PCT/ US01/ 42741 METHODS FOR THE PREPARATI ON OF BI PHENYL

| SOXAZOLE SULFONAM DES This application clains priority benefit under Title
5 35 119Wwe) ops28kini t ed States Provisional Application No. p6DUR02202 fil ed
on Cctober 17, 2000, the entire contents of which are incorporated herein

by reference. Field of thﬂE&H§§§t¥8%_Jﬁ§ P%E?ﬁRLT&8¥38%'O” relates to
i phen

nmet hods for the 10 preparation o I soxazol e sul fonam des and
i nternmedi ates thereof. THEHFEREENtTSORPEGOLEQ PUAFQNAMIANESR es to t he novel
i nternedi ates prepared by these nethods. The bi phenyl isoxazol e

sul fonam des prepared by_.the present nethods are endothelin antagonists
useful, 15 inter gFFaﬁpééﬁcﬁﬁéOPrEéﬁﬁ@ﬁtp6¥oﬁ95¥rP§ﬁ§ﬁéﬁ uné?Fe?lg

EEscript50n35f§1he émvemtUﬁmt&hesgaeggnprﬂeibgdﬁaalhgpambaﬂabﬁtmen of

bi phenyl he f ow ng SNH Y
20 R3 R4 24? ghéﬁé § g?b?ﬁelﬁ h@r 5P%u6n5é§euﬁaabéﬁﬁéntly be
unsubstituteﬂ whlshbstetmnedrmprhtedeherelnnbg subistehuent groups,

enanti omers and dlastereomersF ! d atts greferably pharn?ceutkcaLlyh
acceptabl e salts, 25 thereof. —#*egergedgsu%§¥$¥%%%¥ groups for the bipheny
group incl ude t hBse groapstRinvent R4 dedetrebetohweehndsandrespeci al |y,
when thﬁ)b'ﬁP?ﬁﬁfaQEQHpoEsb§pge9&@h§§¥£azEﬁ%Ksﬁl%oﬁgkhhgs afd 9roup, the

group RS in osition -
1ntermed1ates thereof. The present invention also

relates to the novel intermediates prepared by these
methods. The biphenyl isoxazole sulfonamides prepared by
the present methods are endothelin antagonists useful,

15 inter alia, for the treatment of hypertension.

Brief Description of the Invention

The present methods allow preparation of biphenyl

sulfonamides of the following formula I:

(I)

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,

25 thereof. Preferred substituent groups for the biphenyl

group include those groups R1l to rR14 described herein
and especially, when the biphenyl group is a 2-biphenyl

RE K
ok
A

group, the group R*” g in the 4'-position.



WO 02/ 32884 PCT/ US01/ 42741 Preferred nethods of the present invention

all ow preparation of conpounds of the following fornula la: Rl~ R~ L
(CH2)p RR@@B338%A) U R12 T 0~ ~0 S-1 X R13 NH'dY ~ Red1/BS01RZ7H
enantiomers and di astereoners, and salts, preferably pharmaceutically
acceptabl e $Alis. Lachephoal h&@U@x@@%@&@ ® ShechliGaliofoythe above
synbol s are defined as one the other is 0; 10

Rl, R2, R3 %@pmam%negéhcgm@@@thi%/ %n@é@l ?@howrn@ fearhbh Bhd are each

|ndependently (a) hydrogen;

(b) al kyl, alkenyl, alkynyl, alkoxy,

cycl oal kyl, cycl oal kyl al kyl, cycloalkenyl 15 cycloalkenylalkyl aryl,
aryl oxy, aral kyl or aralﬁo ny of mhlch may be substituted mnth Zl Z2
and Z3; (c) halo; (d) hydr%% (@8 e) cyano; (f) nitro; (g) -C(O)H or
-C(OR5; (h) -CO02H or - (| -Z4-NR6R7; 25 (j) --2Z4-N(RI O - Z5- NR8RO;
or
- /\_:‘_R:L?. {Ta)
N
SN «
i (o
. k\p/’ /A_A<
5 enantiomers and diastereomers, and salts, preferably

10

15

pharmaceutically acceptable salts,

this specification,

follows:

thereof.

the above symbols are defined as

Throughout

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

r1,

R2, R3 and R%? are each directly bonded to a ring

carbon and are each independently

(a)
(b)

hydrogen;

alkyl, alkenyl, alkynyl, alkoxy, cycloalkyl,
cycloalkylalkyl, cycloalkenyl,
cycloalkenylalkyl, aryl, aryloxy, aralkyl or
aralkoxy, any of which may be substituted with
zl, 72 and z3;

halo;

hydroxyl;

cyano;

nitro;

~C(0)H or -C(O)R>;
~CO2H ox ~C02R5;
-74_NROR7;
~24-N(r10) -z5-NRSR?; or
R3 and R4 together may also be alkylene or
alkenylene, either of which may be substituted

with zL, 22 and 23, completing a 4- to 8-

-2~



(k) R3 and R4 together may al so be al kyl ene or al kenyl ene, either of which
may be substituted wth Z1, Z2 and Z3, conpleting a 4- to 8 WD 02/ 32884
PCT/ USO1mQe22884renber ed sat urat ed, unsaturated or aromat PCT/USOIMZ7410get her
with the carbon atons to which they are attached; R5 is al kyl, al kenyl,

al kynyl, cycloal kyl, %@ﬂﬂ@é@@akyaaukatedpy@ﬂl@@&ﬁﬁavéd syckoahkenyl al kyl
aryl or aralkyl, any of which ma e substituted with Z1, Z2 and Z3; R6,

R7, R8, R9 and RL0 ar erje%%ht??l‘a@ﬁ%ﬁd\éhﬁlyth?a§aﬁ?ﬂlﬁo@Eﬁms Fo1e6h{sy al kyl,
cycl oal kyl , cycl oal kyl @h&kyl are cyctaahkenyl al kyl, aryl or aral kyl, any of
whi ch may be subsjiltut ed with Z1, Z2 and Z3; or R6 and R7 toget her may be
al kyl ene or al kéhylign@lkvis eraviof anew hmyrwelabstituted with z1, z2

and Z3, 5 conplieiding 1&1%y 1,0 @d@@ﬁ{&@lsatdyﬁﬂﬁnﬂ%ﬁéﬂ atgdq rd.ng

together with the nitrogen atomto which they are attached; or any two of

R8, R9 and &R¥dlkwgetdner oo evhialtk yiasnéeorsdlkenyd tere wigitt hiek, of? which may be

20 SubStItL%ﬁd wth Z1, Z2 and Z3, conpleting a 3- to 8- nenbered saturated
unsaturated ring together with the atons to which they are attached,

RLL, RI2, RL3 and Ri¥ are each indepandant 1o 2l hydrogen:, 25 (b) al kyi.
al kenyl , al kynyl , ‘al koxyd cycl oal kyl, cycl oal kyl al Kyl , ~cycl oal kenyl ,
cycl oal kenyl al ky<la aryki‘ TS ox9% aral kyl or aral koxy, any of which may be

substitioted withpdl, Z2iand, Z3yc1301K¢), heferacyelea1spbstituted

het er ocycl e or
y cycloalkenylalkyl, aryl or aralkyl, any of

which may be substituted with zl, z2 and 3z3;

or
R6 and R7 together may be alkylene or alkenylene,
15 either of which may be substituted with 7zl, %2 and z3,

completing a 3- to 8-membered saturated or unsaturated

ring together with the nitrogen atom to which they are

attached; or any two of R8, RI and r10 together are
alkylene or alkenylene, either of which may be

20 substituted with z1, 2z2 and 73, completing a 3- to 8-
membered saturated or unsaturated ring together with the

atoms to which they are attached;

r11, r12 R13 and R4 are each independently
(a) hyvdrogen;

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

which may be substituted with 71, 22 and 73,
30 (c) heterocycle, substituted heterocycle or
heterocyclooxy;
halo;
hydroxyl;

cyano;

e HHh o O

35 nitro;



het er ocycl ooxy; (d) halo; (e) hydroxyl; (f) cyano; 35 (g) nitro; -3 WO
02/ 32884 PCT/ USO01/ 42741 (h) -C(O)H or -C(0)R5; (i) -CO02H or -QO2R5; (j)
-SH, -S W»ousBs4-S (O mOH, -S (0) MORS, -0 S(0)m ORSPCHOSG(LQy410H or 5
-OS(OmMORS; (k) -Z4-NR6R7; or (1) -Z4-N(R10)-2Z5-NR8BR9; Z1, Z2 and Z3 are
each independen“%x (a) Q§q{o enk:%% $) halo; (c) hydroxy; (d) alkyl;
(e) alkenyl; (f) aryl; é%:ara yI;” (h) al koxy; (i) aryloxy; (j)
ar al koxy; (k) hetigrocyct®,n sdbstddt®ed heterocycle or 20 heterocycl ooxy;
(1) -SH, -S(Oz6, -S(OmOH, -S (0)maQz6, -OS(0)mz6, -0 S(O nNOH or
-O-S(OmQz6; (M) oxo:SHN)-NiAR>, 25 (@)n-eyano:s (P)n-@®Y, 0 ) H or -C (0)
Z6; (q) -CO2H or -C02Z6;

~0-S(0)m-0R>, -0-S(0)pOH or

5 ~0-S(0)-0R>;
(k) ~-74-NROR7; or
(1) ~24-N(r10) -z25-NR8RY;

zl, 22 and 73 are each independently

(a) hydrogen;
10 (b) halo;
(c) hydroxy;
(d) alkyl;
(e) alkenyl;
(£) aryl;
15 {g) aralkyl;
(h) alkoxy;
(1) aryloxy;
(3) aralkoxy;
(k) heterocycle, substituted heterocycle or
20 heterocyclooxy;
(1)  -SH, -S(0)nZ®, -S(0)p-OH, -S(0)m-02°,
~0-5(0)p-2%, -0-S(0)mOH or -0-S(0)n-027%;
(m) 0XO0;
(n) nitro;
25 (o) cyano;
(p)  -C(O)H or -C(0)z5;
(a) ~COgH or ~-C0275;
(r)  -z4-nz728;
(s) ~74-N(z11l) —z5-m;
30 (t)  -z24-N(zll)-25-76; or
(w)  -z4-n(zll) -z>-Nz728;

74 and 75 are each independently

(a) a single bond;



(r) -Z4-Nz728; (s) _ZA-N(Z11)-2z5-H 30 (t) -Z4-N(Z11) _Zz5-7z6; or (u)
_Z4-N(Z11) -2Z5-Nz7Z8; Z4 and Z5 are each independently (a) a single bond;
- 4 WO 0WQaasasPCT/ USO1/ 42741 (b) -Z9-S(On-Z10-; (c) -POFCS@Q)42Z410-; (d)
-Z9--C(S)-2710-; (e) _79-0-710-; 5 (f) -29-S-210; (g) -29-0C(O -Z210-; or
(h) -ZQ-C(O)-O%%S Z g_ ﬁ:{k% (alkyl substituted wth one to three
groups sel ected om hal oge r'yl, ‘aryl oxy and al koxy; 10 al kenyl ;

al kynyl ; cycl oalikyl ; ngqu&fybﬂsuQstltuted with one to three groups

sel ect ed fron1a|ky| aryl, alkenyl and al koxyaryl; cycloal kyl to which is
fused a benzene (dfi ng:-z+yd oxy-mkbstituted with one or two hal ogens:

cycl oal kyl al kyl ; ycloakﬁenyl cycl oal kenyl al kyl ; aryl; 15 aryl substituted
W th nethylenedlﬁky or~ %1é our  groups sel ect ed fron1a|ky|,

di al kyl am no, Ccygno, halonge Q%()trihaloalkyl, al koxy and tri hal oal koxy; or
het erocycl e or substltuted et erocycle; Z7 and Z8 are each independently
hydr ogen, al kyl ,(g)20 cyzsd-aaldkyd),~-xM6l ;0alkyl al kyl, cycl oal kenyl al kyl, aryl
or aral kyl, or Z7 and %ﬁ t og ether(ﬁre al kyl ene or al kenyl ene, conpleting
a 3- to 8-menberdd satiratedlor0-4lsat urated ring together with the

nitrogen atom tgewhi.ch eyaﬂ&&la%b%%@§@ut%%.€8¢§9q>%%&kaE%F%%ih

i ndependently a S|ngle b al' kKenyl ene or
groups selected from halogen, aryl, aryloxy and alkoxy;

10  alkenyl; alkynyl; cycloalkyl; cycloalkyl substituted with
one to three groups selected from alkyl, aryl, alkenyl
and alkoxyaryl; cycloalkyl to which is fused a benzene
ring; aryloxy substituted with one or two halogens;
cycloalkylalkyl; cycloalkenvyl; cycloalkenylalkyl; arvyl;

15 aryl substituted with methylenedioxy or one to four
groups selected from alkyl, dialkylamino, cyano, halogen,
trihaloalkyl, alkoxy and trihaloalkoxy; or heterocycle or
substituted heterocycle;

727 and 78 are each independently hydrogen, alkyl,
20 cycloalkyl, cycloalkylalkyl, cycloalkenylalkyl, aryl or

aralkyl, or 77 and 28 together are alkylene or
alkenylene, completing a 3- to 8-membered saturated or
unsaturated ring together with the nitrogen atom to which

they are attached;

25 79 and 710 are each independently a single bond,
alkylene, alkenylene or alkynylene;
zll isg
{a) hydrogen; or
(b) alkyl, alkyl substituted with one, two or
30 three halogens, cycloalkyl, cycloalkylalkyl,

cycloalkenylalkyl, aryl or aralkyl;
or any two of Z7, 78 and 71l together are alkylene or

alkenylene, completing a 3- to 8-membered saturated or
unsaturated ring together with the atoms to which they
35 are attached;

_5-



Z11 is (a) hydrogen;

t hr ee hal ogens,
ar al kyl ;
conpleting a 3-

or (b) alkyl, alkyl
cycl oal kyl, cycl oal kyl al kyl

substituted with one,

30
or

two or
cycl oal kenyl al kyl , aryl

H)8nmmmedsaunmedor

unsaturated ring together with

the atons to mhl 3%.are ]Eached - 5 WD 02/ 32884 PCT/ US01/ 42741
is 0, S Nor ﬁh are or C, provided that at |east one of K
~or L is C R15Ki$nwy@r@qenN'akk¢L,phydn@k¥bﬁﬁﬁuy6ﬁntm@dstn 5
nethoxyethqﬁxagﬁ;?y g;ls i ndependently 1 or 2; each nis

i ndependent an pis O or an integer from1l to 2. 10 In
accordance here\MJISh,lsahgz@rm@lmﬂ eflihe frormdeydthooty seddthitthereof may be
prepareg neth g‘ ng{%§%§1 the steps of: (a) contacting a pinacol
ester o 't thereof: 15 CH3 % CH3 CO (I1) 0 BO\ O

XNY prot R3 %C\hhewr&st Hedepemderrtilng loforsai;d fornula ||
substi tuted, suc@c%§ i%higggiggmﬂgﬁﬁ&nguqcC9e§crgggg

p is 0 or an integer from 1 to 2.

may be further

10 In accordance herewith, a compound of the formula I
or salt thereof may be prepared by a method comprising
the steps of:

(a) contacting a pinacol ester of the formula IT or
salt thereof:

15

CH,

™l o (I1)
O~y O§§§7p .
>(/ ~y Cj;Y
\\\ Lrot ‘—X<
R? R4

where the phenyl ring of said formula IT may be further
substituted, such as with one or more groups described

20 for the groups Rl to R4 herein, with a compound of the

formula IITI or salt thereof:

R16 '

Voo 0283884 wo of Z7, Z8 and Z11 together are al kyl ePr€T/@R01/2Kenyl ene,

J



20 for the groups R11 to R14 herein, with a conpound of the fornmula Il or

salt thereof: 1 RIIl -6 WO 02/32884 PCT/USOL/ 42741 where R16 is hal ogen
or a growooemBa@e4 where Qis -SOCF3, o _ 11 S M¢ - SO CHeAT/®R01042741and
where the phenyl ring of said formula Il may be further substituted, such

as Wth opnge TOT e IHRHRY Gese! ibed Jpy tde) grans RlL 4 o Ridch, herein,
and especially, when the biphenyl group of said conpound of the tornmula |
or salt thereof is a 2 Rlﬁ K/E=\(CH2) p bi phenyl, the group R2 s para to the
hal o group, in the presepc a—pal | adium(O) catal yst and, preferably, a

base, to qurs)@%{ni t rogen- pr ot d cong&ag%h\%geofthghgh%ﬂg% ankVoer sal t

t her eof : c ere th rings of the

) 'S 1 N OY Trot
bi phenyl greupl Meyrrlbd Mdeperrdetd Vv hars ubstd ttidtetedr ssulistas atigdh wi t h
one or nore substituent groups; and (b)_ deprotecting theg nitrogen of said
conpound oS k& FHTRIH TP ordeSAt A et 16 fgd?(?ﬂpsqaipg‘ c&rﬁa&olnd of the
fornmul a5l olersdldt, tdhiet edfpecially, when the biphenyl group of said

compound of the formula T or salt thereof is a 2-

1
R \/K\l
L — (CHy) p-
. 2/\@
biphenyl, the group R J para to the halo
group, in the presence of a palladium(0) catalyst and,

preferably, a base, to form a nitrogen-protected compound
[0 of the formula IV or salt thereof:

NG . (1)
X QO
] /
\ prot /\\
R3 R4

where the phenyl rings of the biphenyl group may

15 independently be unsubstituted or substituted with one oxr

more substituent groups; and

(b) deprotecting the nitrogen of said compound of
the formula IV or salt thereof to form said compound of
the formula I or salt thereof.

20 "Prot", as used in formula II and throughout this
specification, denotes an alkoxymethyl nitrogen-
protecting group, and is preferably methoxymethyl
("MOM") .

In a preferred embodiment, a compound of the formula

25 TIa or salt thereof may be prepared by a method comprising

the steps of:



20 "Prot", as used in fornmula Il and throughout this specification,
denot es an al koxynet hyl nitrogen- protecting group, and is preferably

met hoxynavdy?/32864 MOM') . In a preferred enbodi nent, a conppOndSaf42v41e
formula 25 la or salt thereof may be prepared by a nethod conprising the
steps of: - 7 WD,02/ 32884 REHMIIOY 424t dstlerC OH atlid Mhraunpinagel ester of
the formula Ila_ or _salt thereof: H3C CH3 H3C CH3 O\B/O (lIla) O X NY
R13 Prot R4 SR3TREDFERTE conpound of the fornula I11a or salt thereof:

RL K(CH)p 3 R2)\ 11 R12 | / R16 Illa, 10 where R' is preferably halo

(preferably chloro, brono_o iogdo and nost preferably bronmo or io0do), in

the presence of a pallad C»C@étalyst and, preferably, a base, to form
a nitrogen-protected cpmpou do
3

the formula IVa or salt thereof: 15
CH;

N_ S (ITa)

I, (CHy) p
A
7N
Rll_l —_
\/

1
R*® TITa,

R12

10  where R* is preferably halo (preferably chloro, bromo or
iodo and most preferably bromo or iodo), in the presence
of a palladium(0) catalyst and, preferably, a base, to
form a nitrogen-protected compound of the formula IVa or
salt thereof:

15



-8 WD 02/32884 PCT/USO01/42741 RLIK\ L 0- (CH,,) p R JR R12 (IVa) 1| //0
X S11 NOy / R13 prot /~\ R14 R3 R4 ; and (b) deprotecting the nitrogen
of said woOrubms4 Va conpound or salt thereof to form sai BCTORpo2MI of the
5 formula la or salt thereof. The present nmethods for preparing a conpound
of the fornula:élor alt thereof are advantageous in that they provide
high yields with ﬁbﬁi or no formation of inpurities. The present
met hods are furtheib g agepus 10 in that they provide a superior route
to conpounds of idrnllea |n ternms of practicality, ease of operation,
cost and safety. Further provided herewith are novel internediates of the
present net hods, and nov ods for preparing such 15 internedi ates.
Det ai | ed Descri ptiongof Rtd on  The present inwgﬂﬁgon i s described
further as follows. Listged bdlow are definitions of ternﬁ used in 20 this
specification. These defi ntN4+0Ons apply to the terms as used throughout
this specification, individuyall{sgrzas part of another group, unless
otherwise indicated in spegjfic 'ﬁﬁgances./th term"al kyl" or "al k-"

N

refers to straight or Y
R3 | \(:>/
N

Rl4 R3 R4

; and

(b) deprotecting the nitrogen of said formula IVa

compound or salt thereof to form said compound of the
5 formula Ia or salt thereof.

The present methods for preparing a compound of the
formula I or salt thereof are advantageous in that they
provide high vields with minimal or no formation of
impurities. The present methods are further advantageous

10 in that they provide a superior route to compounds of
formula I in terms of practicality, ease of operation,
cost and safety.

Further provided herewith are novel intermediates of
the present methods, and novel methods for preparing such

15 intermediates.

Detailed Description of the Invention

The present invention is described further as
follows. Listed below are definitions of terms used in
20 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 instances.
The term "alkyl" or "alk-" refers to straight or
25 branched chain hydrocarbon groups having 1 to 10 carbon

atoms, preferably 1 to 7 carbon atoms. The expression



25 branc
preferab

hed chai n hydrocarbon groups having 1 to 10 carbon atons,
ly 1 to 7 carbon atons. The expression - 9 WD 02/ 32884

PCT/ USO1MmQ#2132884' | ower al kyl " refers to al kyl groups of 1P€DUS0ICRrHI0N
atons. The term "al koxy" refers to alkyl-O. The term™"aryl" or "ar-"

refers t
strai ght
havi ng

preferre
groups o
two to f
strai ght
(e.g., -
| ower al
bridge o
connect e
groups.

0 phens dm@pht hylerdr-and, biphendrodhe dermeal kemplporefers to

or branched chain hydrocarbon groups of 2 to 10 carbon atons
at 3'%€4%t- one doubl e bond. G oups of two to four carbon atons are

d. 10 Thehd erdrm al Kyewty'r neffens t driayght- or branched chain
f 2to carbon atong, having at |east one .trip]e bond. oups of
our carﬁ?ﬁgi%’?% a?@r?pr%? erted. 1 elf%r?ﬁ"%tFWpJe'nema&é’fl@% to a

chaid HipHenydge of 1 to 5 carbon atons connected by single bonds
(CH2) x- erein x,is 1 to 5),-which be . substituted with 1 to 3
kyl gr oupse. e termal en%ﬁfeer{e'ctroegér/rsajt%h% S r%jfabrh%ec ain

f 2Heolrs loatboredtonsghavangbie or t0vwocadubt eat @0 Bbondisnd hat i s
d i K=10/0 i i t | kyl
ol A o She (Rhde Sk B b e A, o

" CH2- CHECHAtHPS a1 (HB)e2@ECH and - CH (C2H5) - CHECH . The term
"al kynybene” ref@fs ¢0-R siTahght: Ghaidys 3%, bridgenof 2 tordaasdon atons

t hat has
substitu

atriple bond therein, is connected by single bonds, and nay be

t eFIAITh IETH'S Powertal I/ ISR tb S EBEMERE i kyaRd erf@r oups

are -C G, +GR2-Lxond - CEfLED ofC o ad Flr CLEHLC2HImLH2-e . 30 The

term "al

N}

30

35

ka%%%fegfgégs to groups of the fornula

The term "alkylene" refers to a straight chain
bridge of 1 to 5 carbon atoms connected by single bonds
(e.g., -(CH2)x- wherein x is 1 to 5), which may be
substituted with 1 to 3 lower alkyl groups.

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

The term "alkynylene" refers to a straight chain
bridge of 2 to 5 carbon atoms that has a triple bond
therein, is connected by single bonds, and may be
substituted with 1 to 3 lower alkyl groups. Exemplary
alkynylene groups are -C=C-, -CH2-C=C-, -CH(CH3)-C=C-
and -C=C-CH(CoH5)CHy~.

The term "alkanoyl" refers to groups of the forxrmula
-C(0)alkyl.

The terms "cycloalkyl" and "cycloalkenyl" refer to
cyclic hydrocarbon groups of 3 to 8 carbon atoms.

The term "hydroxyalkyl" refers to an alkyl group

including one or more hydroxy radicals such as -CHRCH20H,

~CH2CH2OHCHR0H, ~-CH(CHpOH)2 and the like.

- 10-



-C(Oalkyl. The terns "cycloal kyl" and "cycl oal kenyl" refer to cyclic

hydr ocarbon groups of 3 to 8 carbon atons. The term "hydroxyal kyl" refers
to an al WO oys8p 35 i ncluding one or nore hydroxy radi caPETHECIM2aE
-CH2CH2OH, - CH2CH2OHCH20H, -CH(CH2OH)2 and the |ike. -10 WO 02/ 32884

PCT/ USQL/ 42741 ThBettenss -hhabegen” aand "hhabe" regker tto fillerinee, chlorine,
brom ne and_iodine. The ternms "heterocycle", "heterocyclic" and

"het er ocycF8LOF&PEr PHORANEpEFGnaP Y Substituted, fully 5 saturated or
unsat ur at ed, aronsetterfe NapaeeBBlictecyclhetegboyplitor aexanpl e, which is a
4 to 7 memhered nmonocyglic, 7 to 11 nmenbered.bicyclic r 10.tq-15

nenber ed tr§8§8FPSYF§§g 5GEBEM CwAt'c APhas 8 1Ve§é%58ﬁgugﬁgfeF8§§5hlin at

| east ohe eathoatationmrcontainicaged ngroh@tkachrr nogasbmelie chetyerddcycl i c

group cont &ghng gorhg%grgﬁgon%ggg h%eal,4 20K %eﬁggﬁggatons sel ected from
nitrogen a ons?’oxygen at ons ' or suFTur atons, where the nitrogen and
sul fur het eroaturglimay’opbi dhahkeypbbaedxbdicyediandotrhéd Onitior dgen het er oat ons

may optiongllycbes L5;0ya §E“E§E§-sgggﬁgﬁtQEQEﬁchh% groyR ARY Jpe attached

at any heteroatom or car%on atom ary nonocyclic heterocyclic groups

include pyeE6rPaFAYl inpgkr dEFEE pReageiPPn axemafPRtagpiagorimg-,

i mdazad yl gaifl dazgl brykhel Abdazokidiny! grexazebykai2@nexazol i di nyl,

i soxazol inyl, isoxazolyl, thiazolyl, thiadiazolyl, thla2%|ldln|,
isothiazo|éﬁ?erpeaPﬁia§8|PaVﬁyﬂ; éuP§|? ELRARGEPBFUPTIE ﬁﬁeﬁ§%@
oxadiazonFitpbgeﬁidtamb” pkpeeaziAyhs 2roxapifper azoryl,, wh2rexapieperi di nyl ,
2- oxopyrro

2, oxopYUroL 0L L 2o OISR 25 RE5R! I oEeBLBEL doRl . pyr o
oxidized and the nitrogen heterocatoms may optionally be

15 quaternized. The heterocyclic group may be attached at
any hetercatom or carbon atom.

Exemplary monocyclic heterocyclic groups include
pyrrolidinyl, pyrrolyl, pyrazolyl, oxetanyl, pyrazolinyl,
imidazolyl, imidazolinyl, imidazolidinyl, oxazolyl,

20 oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl,
thiadiazolyl, thiazolidinyl, i1sothiazolyl,
isothiazolidinyl, furyl, tetrahydrofuryl, thienvyl,
oxadiazolyl, piperidinyl, piperazinyl, 2-oxopiperazinyl,
2-oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl,

25 azepinyl, 4-piperidonyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, tetrahydropyranyl, morpholinyl,
thiamorpholinyl, thiamorpholinyl sulfoxide,
thiamorpholinyl sulfone, 1,3-dioxolane and
tetrahydro-1,1-dioxothienyl, and the like.

30 Exemplary bicyclic heterocyclic groups include
indolyl, benzothiazolyl, benzoxazolyl, benzothienyl,
quinuclidinyl, gquinolinyl, tetra-hydroisoquinolinyl,
isoquinolinyl, benzimidazolyl, benzopyranyl, indolizinyl,
benzofuryl, chromonyl, coumarinyl, benzopyranyl,

35 cinnolinyl, quinoxalinyl, indazolyl, pyrrolopyridyl,
furopyridinyl (such as furo[2,3-clpyridinyl,
furo[3,2-blpyridinyl] or furo[2,3-blpyridinyl),

11-



t hi anor phol i nyl, thianorpholinyl sulfoxide, thianorpholinyl sulfone,

1, 3-di oxol ane and tetrahydro-I|, 1-di oxothienyl, and the |Iike. 30 Exenplary
bi cycl i c wevmsase4/cl i ¢ groups include indolyl, benzothi azBCYNUS01/42741
benzoxazol yl, benzothienyl, quinuclidinyl, quinolinyl,

tetra-hydr alwdl@dmdolyu smwdcﬁmnamrm d(aswwlas benzopyranyl ,
|ndoI|Z|nyI beﬁzofuryl chronnnyl counari nyl, benzopyranyl 35
C|nnoI|nyI ) |ndazonI pyrrolopyrldyl furopyrldinyl (such
as furo[ 2, Bamcq rnachdlwnyl furt@[t&azrybjﬂnquldidmdyloraﬁwrm{é 134 pyridinyl),

- 11 WO 02/3288 CT/USOl/42741 .di hydr oi soi donI d|hydr nazol i nyl
(such as 3, 4- diRyAFO-F YoXd Gt Hazol )O,Cytgt r%?%%ué)q%ﬁﬁb and the

i ke. Exenplrdraydinilcy denz ietlerloc yddarargriongsi iyic| uderi&irgdr,bazol yl

benzi dol yl phen nthr NN:) i yl na t. r|d|nyl xant henyl and the
i ke. The gkpresgigﬁd% 3b§tﬁf%%%'qﬁr 5?52&% Q'HC Sfers to a het er ocycl e
substituted wt e eZpﬁES$umhtW&ﬁhﬂﬁﬂﬁMﬂﬂﬂ;hedagoqﬁd@ﬂ" n&ﬁﬁﬂﬂeﬂdyalomer
al kyl; 10 r0X ()

0); (e) amfkl%)ger}?ﬁ(yf%m(%g}%r %&%%toﬁqug%npnlo <l Ofs 3 %3{}% f“sodl(lgcﬂgﬁglar bocyclo
such as cycl oal Ky); a@ﬁ%“oaﬁﬁéﬁyla@ﬂﬁ’Héﬂ@ﬁb@ﬂ&%@oxy, (j) al koxycarbonyl,

such a$0unsubst|Qgte®ydﬂ&§y @k psrardony b,y &0-4k); carbanyl, alkylcarbanyl
or dlalkylcarb%nxl

halo;
(d) oxo {(i.e. = 0);
(e) amino, alkylamino or dialkylamino;
(£) alkoxy;
15 (g) carbocyclo, such as cycloalkyl;
(h) carboxy;
(1) Theterocyclooxy;
(j) alkoxycarbonyl, such as unsubstituted
lower alkoxycarbonyl;
20 (k) carbamyl, alkyvlcarbamyl or
dialkylcarbamyl;
(1) mercapto;
(m) nitro;
(n) c¢yano;
25 (o) carboalkoxy;
(p) sulfonamido, sulfonamidoalkyl or
sulfonamidodialkyl;
(q) Ri__ﬁ__T;—_ ;
O RS
30
R—S0;—N—— ;
(r)

RS
s) axrvl;
(t) alkylcarbonyloxy;

(u) arylcarbonyloxy;



(1) mercapto; (m nitro; (n) cyano; 25 (o) carboal koxy; (p) sul fonam do,
sul fonam doal kyl or sulfonam dodialkyl; 11 1 0 R6 30 R5-S02- i (r) RG
(s) aryl w@od3mBkyl carbonyl oxy; (u) aryl carbonyl oxy; - 12r@DUS®/22884

PCT/ USO01/ 42741 (v) arylthio; (w) aryloxy; (x) alkylthio; (y) fornyl; 5
(z) arylalkyl; ofrv(aar@iyhisubstituted with alkyl, cycloal kyl, alkoxy,
hydr oxy, am no, al kyl am o, ~dialkylam no, halo or trihaloalkyl. The term
"het er ocycl ooxy" "Henoteét@hét erocyclic 10 group bonded through an oxygen
bri dge. Throughott) t helspechibeati on, groups and substituents thereof may
be chosen to protli)de tgblf. noi eti es and conpounds. The conpounds of
formula | and internedi ates’ t hereof 15 may formsalts which are al so
within thhe scope(@f taiglalkyentoon. Pharnmaceutically acceptable (i.e.,

non-toxic, physjolpgical | ¥, B6CEPLADE &); SR 13 ¢ PLEISLIRG,, al though
alkoxy, hydroxy, amino, alkylamino,
dialkylamino, halo or trihaloalkyl.

The term "heterocyclooxy" denotes a heterocyclic

10 group bonded through an oxygen bridge.

Throughout the specification, groups and
substituents thereof may be chosen to provide stable
moieties and compounds.

The compounds of formula I and intermediates thereof

15 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 or
purifying the compounds of this invention.

20 The compounds of formula T and intermediates thereof
may form salts with alkali metals such as sodium,
potassium and lithium, with alkaline earth metals such as
calcium and magnesium, with organic bases such as
dicyclohexylamine, t-butyl amine, benzathine, N-methyl-D-

25 glucamide and hydrabamine, and with amino acids such as
arginine, lysine and the like. Such salts may be
obtained by reacting these compounds with the desired ion
in a medium in which the salt precipitates or in an

aqueous medium followed by lyophilization.

30 When groups such as the Rl to R%4 or rRIL to r14
substituents comprise a basic moiety, such as amino or
substituted amino, the compounds of formula I and
intermediates thereof may form salts with a variety of
organic and inorganic acids. Such salts include those

35 formed with hydrochloric acid, hydrogen bromide,
methanesulfonic acid, sulfuric acid, acetic acid, maleic

acid, benzenesulfonate, toluenesulfonate and various

- 13-



other salts are also useful, for exanple, in isolating or purifying the
conpounds of this invention. 20 The conpounds of formula |I and

i nt er medivad ex318Bereof nmay formsalts with alkali netal s BOTWwS@s23adi um
potassiumand lithium wth al kaline earth netals such as cal cium and

nmagnesi um Mitdr oL gari.ca bases, suchcas, eheyshohexylsdiaees] - butyl anine,
benzat hi ne, N-nethyl-D 25 gl ucam de and hydrabam ne, and.w th am no aci ds

such as ardfaFHess| y%%lfltéraat?l%stHéa]r??(’éesSu‘éht%aatP?§ nByC DER2 0BT ai ned by

reacting thesezsompoundscatibdidne desicelaton and eheeti e i nswbhch the
salt precipit in philization. 30

es or n _agueous nedi um f.ol | owed
When groups® %@E% B e ‘%r?%géy of #1111 1% Hﬁlses%%ggf%tuﬂ%ﬁt% " cOfprise a
basi ¢ nvi etygqusugheds amuno: osf sShibsédcidt &d @anmed]urh hencmhpo}umdbeof formul a
| ‘and internediates. th may; form s rgani c and
i norganic acrzgs PSi ﬂastgﬁl?s i icl tde™th %“éé%%s f%ér]dﬁﬁyaf%ﬁi% %r ochl oric acid,
hydr ogen brbywmitelllmmesul fonic acid, sulfuric acid, acetl c acid, maleic

aci d, benzenesul fona IoI ue esul fonat e an varl V%}lOZI 32884
PCT/ US01/ 42741 %?hae ‘?rb'na“t’ AT T €SV phtsp ?e% t acet at es,

tartrates, pglent eéibé;&{t'f@ér?@s é&ﬁ;ﬁfﬂ@éeé ba@f@zrﬁ?@i@@y %@H@@t es,
salicylates and the |ike., Such sa for med b%.(l reacting these

conpounds i FERC 5 %‘ﬁhﬂ/%ﬁ”e?ﬁ-s aho%ﬁ#rﬂe%fs%%‘es iBRY P & in which the
salt precipitat §epgairgu&£o€£gél %yghrrg y%flg)il%\e@ bé(ndlp(pph%yl;:anl on. In

addi ti on, when groups s to R14 substituents
conpri se a %@éﬁéﬂﬁm@tw shcHasc AP @D, OZ Wite ek OoRRE{CR ARY sal ts") may

be formed. -LRELAL N GHANDS: SUCH: ASok et fids [ 0 THe 8l Fddnde Hl4the

substituents of the conpounds of the_invention may
invention such as those of the formula’ I and salts

15 thereof may exist, 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

20 absence of asymmetric carbons (e.g., atropisomers). All
such enantiomers are within the scope of this invention.

U.S. Patent No. 5,612,359, U.S. Patent No.

5,827,869, U.S. Patent No. 5,846,990, U.S. Patent No.
5,856,507, U.S. Patent No. 6,043,265 and U.S. Patent

25 Application Serial No. 09/528,819, filed March 20, 2000
(Attorney Docket No. HA708) by Singh et al. entitled
"Methods for the Preparation of Biphenyl Isoxazole
Sulfonamides", describing endothelin antagonistg,
starting materials and methods, are each incorporated

30 herein by reference in their entirety.

Coupling of Formulae TTI and IIT Compounds,

and Deprotection

A compound of the formula I or salt thereof may be
35 prepared by coupling a pinacol ester of the formula II or

salt thereof with a compound of the formula IITI or salt

- 14-



contain asymmetric carbon atons. The conpounds of the invention such as
those of the formula | and salts 15 thereof nay exist, therefore, in
enant i omdy®62/32384 di astereoneric forms and in racem c m XPOT/@So142@41e0f .
All are within the scope of this invention. Additionally, conpounds such

as those oftfardsd a dnand, &@Jﬂ&é&t@&%oft@mee&ioﬁe@%x%@gée@mrs even in

the 20 absence of asymmetric carbons (e.g., atropisoners). Al such
enant i omer SEHPEURIY Hi‘h Pheaddopeesteathifonmab it dite ajos ereatdmnad.
5,612, 359, dup1iPafent No. 5,827,869, U S. Patent No. 5,846,990, U S
Patent No. 5, 856, Pat ent

7, U . 6,043,265 and U. S. Patent 25
Appl i cation Ser icﬁulﬁk}.ngoé’/ f@,“@f@fndfgploéd tgﬁ Bl gd SRR tdrin&F Docket
gp. hHA7?8? eyl tSi ngharaﬁf?lis ejaiéqudhjlc&daéi 'Mtﬂ]@@ﬁe{%edcﬁelo&’r %pa{ ation ;)f
I pheny soxazol.e ona s" crihin of.hel i n ant agoni sts,
starting nﬁtaé?ia;%{lé;ma(ﬁ %%?H§%'a?§e§§e§ﬁbﬁﬁ'cgj &' 30 herein by
ref erence iagathrdier/ tenifpheatyyi ohCewbliineg cof dEdrerulmed lddiamd (101) Conpounds,
and Depr ot ecti,0 QIRA .t he f.aor.mil r I r eof. y be 35
prepared b3Q7:%1(§L()tu/prllIﬁr?g1 a pﬁgg%ﬁlé%t’ert%g%@eg%r r%%aear.ﬁ/ll%}@l(;%rs%f%éa%? t her eof
W th a conmpedAddefunt e frarimulda beniz v deglea ce th aNg 102/13 288 4PCRIIS01/ 42741

thereofg a%QeQ%r%%ﬁth%P&h%%,t?&e&%&%&ﬁ%ﬂzﬁﬁﬁkﬁﬁi%Qma%%qRBP”d IV or salt
t hereof formed by the aforenmentioned cou(%[rol r;rgD Coupl i ng of conpounds of
[

the fornul §&TPPIEFE 11 G §aPeIPR6re EorRd wétte@ ISRt he presence of
a pall adi wrc@ectai@lcysipoupieler abley Rakhadi um Acelate/tydRhenyl phosphi ne

or oL et RbLadium (L1 oLl L phem) nespline, LS SIS o ana

triphenylphosphine is between 1:1 and 1:3. See the

15 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), G.B. Smith et al., J.
Org. Chem., 1994, 59, 8151 all incorporated herein by

20 reference.

When the compound IITI 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 K or L are N, one of the groups

25 may be protected by a suitable protecting group such as
t-butoxycarbonyl, etc. Specific R11 - R4 groups may be

chosen to be compatible with the reaction conditions.
Additionally, specific RL1 - rl4 groups may be converted

into alternative rRI1 - r14 groups, either before or after
30 coupling, using any suitable methods such as those known
in the art.

The coupling method is preferably conducted at a
temperature of from about 25°C to about 100°C (most
preferably from about 45°C to about 75°C), at a pressure

35 of about 1 atm, and under an atmosphere of argon or

nitrogen. Molar ratios of the pinacol ester II or salt

- 15-



10 preferably, a base, preferably aqueous potassium carbonate or sodi um
carbonate, to forma nitrogen- protected conpound of the fornmula IV or salt
t her eof . wahz3sseferred nolar ratio of palladium (11) sal PCT/@S01/42741

tri phenyl phosphine is between 1:1 and 1:3. See the 15 conditions for

catal ysis desetibbed bynA. c%%'é'&'ndetII§| or sBuke t&ARpIA edLhem stry, 63,
419-422 (1991); A _Martin et al Act a. Chen1 Scand., 47, 221 (1993) H.

Jendral |l a P€Ff§Fabl¥|§EP@'RﬁWut ﬂ2§3t€19@§y &8 - “sni PR of 3, O g.

Chem, 199421393i8%30) alclatlaag/@rtp@rna{t e shekeien slé)le%@,er&ftﬁ:f enge.lken the
conpound II protection and K or

onpou IL1.1a, et er
ey be qece SERELITE. SEGALARR PRGL frcesy S TPRIY IR TR TCGuRt | ng
reacti of. wmbedr exarpbet \Nl(vemol saneunid ﬁfmohn abeuN, 20r5e egfuitvhd egteupe 25 may

be protected b SU|ta rotectln su t oxycar bonyl, etc.
Specific Rf% ¥R?4 ulv len S’beesghosen t% be%%gﬁﬁa Ebgéjmnth the reaction

condltlonspreAddabﬂwn&mpﬂoygﬁewbhw@ Rie seRes4tgcodpommapuseucomverted into
2l ternat ive,Blhie RibugLaupSerehihal ekl e o aliier 3 Lowpl ing, using any

sui tabl e net suc hose known in coupling nmethod is

pr ef er abl y tesnatyceafaraga . @éfﬁ@éﬂ@%ﬁﬁéh@ﬂef ua@@a a@d&m% tH@Xéb@@tS 100C

(most |@refeeabby , f pemrabaul A3CHEQ takeUL 73 uedle @ MRS @ndd of about 1
atm and under an atnosphere of _argon or nitrogen. Mlar ratios of the

pi nacol est&reFr oﬁmgést Of1§qN@%ﬁH§%§8Erﬁé?F8@6i7¢§¢@f WIEEeS to the
conmpound | |the0b1&&bblt beteef Iar %r paeferakhyoffr om ahout abclitt @ about 1:1. 2.

Arount  of i BaLL a0 U1 ) saLel yoL and base ace selepiad fe caral yre he
nmol % and %bdneaboahdZpﬂnequﬂvabantsIﬂoor salt thereof. For

15 example, the following are exemplary ranges for
solvent/pinacol ester II/base: tetrahydrofuran (30 to 70
mL), toluene (200 to 300 mL), ethanol (80 to 160
ml:) /pinacol ester II (15 to 20 g)/agqueous 2M sodium
carbonate (100 to 150 mL).

20 Residual palladium catalyst is preferably removed,
either before or after deprotection of the compound of
formula IV or salt thereof, by contact with a chelating
agent such as trithiocyanuric acid ("TMT") .
Crystallization providing a suitable crystalline form of

25 the compound of the formula I or salt thereof, subseqguent
to deprotection of the compound of the formula IV or salt
thereof, is also contemplated by the present invention.
Preferably, crystallization is achieved from a
supersaturated isopropanol solution, with or without the

30 presence of co-solvents such as heptane or water,
especially where seeded with the desired crystalline
form. Most preferably, crystallization is conducted by
the methods of the Examples herein.

Compounds of the formula IIT and salts thereof may

35 be prepared by methods analogous to those described in
U.S. Patent No. 5,612,359, U.S. Patent No. 5,827,869,
U.S. Patent No. 5,846,990, U.s. Patent No. 5,856,507,

- 16-



about 7 equivalents, respectively. Solvents are preferably enployed which
are selected fromaqueous or organic |iquids such as acetone, ethanol,

t ol uene, woe2/saBydr of uran, di met hoxyet hane and wat er, or PCRUSIIER7410
thereof, preferably a m xture of toluene, ethanol and water. Anounts of
sol vent ar e7.y .efrerahlty NNose 0a3era N ardder pi nacpleBstgiplilcisalt thereof
is from abgc,ut 4 tq ag}[%ut 9% hy vveiEgrht based on the conbi ned wei ght of

sol vent an® i dl° ededr 8 &P saltt & Y [E5RZONS SR e

foll O\If]Vi gg ]ecm@ edanqllar L ITanges sfadftls solarerdd piragAerestey Hylh/tbﬁ‘ise:(
tetrahydrofura 30.tq 7 , .tol uene 00 to, 300 . et hano 80 to 160
nL) / pi nacolnoéfsqeﬁnﬁ%lho%fs%tog%ed‘)r/ é’di?éj&fga%fﬁ%éﬂcﬁ%ﬂﬁl@ée)ﬁ BSHat g (100 to 150
m.). 205 Resicduealung |cefditima datraiuist 1T gprdefeerlat ythearamfedire ei t her before

ot wt PSRN LS LUPI el HIT S KB SR (5o Y

contact with a chel agent “such as trithiocyanuric a0|ld(("TMT").
Cryst al | i z@riepayetowndideg car 1dgict dslveicr.ystal line formof 25 the conpound

of the formula o3l ithergolnSubseauentsy Qo deprof ection of the

compound of the formula IV or salt thereof, is al'so contenplated by the

present i n&mEeat. foprscePabltyie onpstealt icoarilomd feddificevied friom a

super sad ur atoediuicsRPr 0RARRK $RliBEIAR MR Or JMthewt fhe 30 presence of
co-sol vents suych as heprgL ne or vvatg‘po, especi al Ly where seeded with the

desired cr PENE  FPormPSRp e ssrdfecaniy U -crySediitzal9 on i s conducted by
t he net hods,afL2t B&Exanpl.epakenei mo .Conpeunadsoof tt.le freryadand.l and salts

t hereof nma pr re met hod I us t hose described in

U S. Pat en%’l@%’g@gmsg%& %GEéptPﬁi\{één?D'%g’.%'%%&?%%& %‘%eg% %‘aﬁ’ent No.

5, 846, 990, 6W0%3  RateandNY.. S5, 866507 Appl6 AADi02/ 328841POL.US01/ 42741
I5 09/528,819. Preferably, deprotection is conducted by

heating in a mixture of aqueous HC1l and ethanol.

Preparation of Formula II Compounds

The pinacol esters of the formula II and salts
20  thereof may themselves be formed by novel methods
provided herein. In accordance herewith, a pinacol ester
of the formula ITI or salt thereof may be prepared by a
method comprising the steps of:
(a) contacting a compound of the formula V or salt
25 thereof:

halg SN //O
= S\

Z leaving group (V)

"

where the phenyl group of said formula V may be

30 further substituted, such as with one or more

groups described for the groups rR11 to r14
herein, and where halo is preferably bromo,

chloro or iodo, most preferably bromo,

- 17-



U S. Patent No. 6,043,265 and U.S. Patent Application Serial No.

09/ 528, 819. Preferably, oxazole conpounds of the formula Illa or salts
t hereof aveops®pared by the novel nmethods for their prepR€BUS@M2@8scri bed
herein. 5 Conpounds of the formula Il and salts thereof are preferably

prepared by the jovel gareihods doreidet s mprepar abt ofs desekdbeds herein.
Deprotection of the fornmula IV conpound or salt thereof forned by the

present coupling method may be 10 conducted by any suitable nmethod, such
as net hods anal ogous to those descrlged in US. Patent No. 5,612,359, U S

Pat ent No. 5,827,869, U. S PaH b, 846, 980;) U. S. Patent No.

5, 856,507, U.S. Patent No. , 043, nd uU. S Patent Application Seri al

No. 15 09/ 528, 819. Preferabl y, dep e-t—e tion is conducted by heating in a
m xture of aqueous HC1l and et hanol: P paration of Fornula Il Conpounds

The pinacol esters of the fornul rfll an8 salts 20 thereof may thensel ves
be formed by novel nethods provided herein. In accordance herewith, a

pi nacol ester of the fornmula Il or salt thereof nay be prepared by a

met hod €onpri si nig: tHee stepsere qh)akcmtgetihgeaseoimdind of the fornula V

or salt 25 ther@%;dﬂ@é)‘) &J@fé&?&lﬁglrgr% ﬁﬂésé&ﬁ@é%ﬁ@ c&i@mﬁl’ group of
said formula V may be 30 further substituted, such as with one or nore

groups descri bedﬂf‘%}? FhP M Du R REP P ALY e P TEEHA SheFE thal i s
preferably bronformhd af @u@sundde; trstfdqrmeies apty dor ofal t -tHar NF 02/ 32884
PCT/ US01/ 42741 with an amne of the formula VI or salt thereof:

halo
\ (VIT)

10 R4

where the phenyl group of said formula VII may

be further substituted, such as with one or

more groups described for the groups r11 to r14
15 herein;
(b) protecting the nitrogen of said compound of the
formula VII or salt thereof by contacting the

compound of formula VII with a compound of formula

XX
20 R”/\ng XX
where RY is alkoxy (preferably methoxy), or
halogen, and R is alkoxy (preferably methoxy),
in the presence of a Lewis or protic acid
25 (preferably P,0,) when R” is alkoxy, or in the

L7 .
presence of a base when R 1s halo, to form a

compound of the formula VIIT or salt thereof:

- 18-



H2ZNy (VI) R R4 5in the presence of an organic base (e.g.
pyridine)(preferably in the presence of a catalyst such as DVAP) and

opt i onal Iwoan3asgani ¢ solvent, to forma conpound of therP€DURUIEATMI | oOr
salt thereof: halo O'~//ONHYy (VIl) 10 R R where the phenyl group of
said formula VTI may be further substituted, such as with one or nore
groups descri bed for thehgioups Rl&\teﬁ 4 15 herein; (b) protecting the
nitrogen of said compound of fortul a VI | sal t thereof by contacting

the conmpound of fornula VI~ a com?loun ﬁr mul a }5\”%9 17 R18 xXx
where R17 is al koxy (prefer t hoxy) ogen, and s 1s al koxy
(preferably nmethoxy), int sence é’fr or protic acid 25

(preferably P,Q ) when R'7 is al koxy, or |R3the Presence of a base when

P. 17 is halo, to forma conmpound of the forrmula VIII or salt thereof: -
18 WO 02/ 32884 PCT/ US01/ 42741 halo O //0 1 0/ (MII) prot / \ RB R4
where the phenyl groupeet saiedchensil grdubl ofayailde fatmtier vaulis tiatyut ed,
ﬁgfgl ﬁs with one or p mare groups,deseribed Lor the Qnewps. Rl to Ri4

5 more groups described for the groups r11 to r14
herein;

(c) lithiating said compound of the formula VIII or salt
thereof with an alkyl or aryl lithium compound and
contacting the lithiated product formed with a

10 trialkylborate, followed by hydrolysis, to form a

boronic acid of the formula IX or salt thereof:

(HO),B Ox //
\/ PEG \/ N (1X)
= T Y
prot //‘*'
\ R3
15 where the phenyl group of said formula IX may

be further substituted, such as with one or

more groups described for the groups R11 to r14
herein; and
(d) contacting said compound of the formula IX or salt
20 thereof with pinacol (i.e., 2,3-dimethyl-2,3-
butanediol), with removal of water, thereby forming
said compound of the formula II or salt thereof.
In a preferred embodiment, a pinacol ester of the
formula ITa or salt thereof may be prepared by a method
25 comprising the steps of:
(a) contacting a compound of the formula Va or salt
thereof:

- 19-



(c) lithiating said conpound of the formula VIIl or salt thereof with an
al kyl or aryl lithiumconpound and contacting the lithiated product forned
with a 10vop2/3d8ky| borate, followed by hydrolysis, to fornP@r/usav4mic acid
of the formula I X or salt thereof: (HO 2B 0 S-1 NY (IX) prot / \ 4 RR4
15 where the phenyl group of said fgaula I X may be further substituted,
such as with one or nore groups d scriO%d r the groups Rl11 to Rl14
herein; and (d) contacting said cogpound.' 8y the forrmula I X ahr s)alt 20
thereof with pinacol (i.e., 2,3-drne - 2, tebhutamegioly, X{ah removal of
water, thereby formng saifl und{of the formula Il or salt thereof. In
a preferred enbodi nent, a pi nacd«\g%&i\r of the fornmula Ila or salt thereof
may be prepared by a method 25 conprisipg the steps of: (a) contacting a
conmpound of the formula Va or salt thé&reof: - 19 WD 02/ 32884

PCT/ USO01/ 42741 halo O S~ (Va) leaving group R13 R14 w th an am ne of

the formila Via or galt LORIEs b eodBNOWHN R sate tnereot:

HpN (Z)/Y (VIa)

in the presence of an organic base and optionally
and organic solvent, to form a compound of the

formula VIIa or salt thereof:

10
haloO 0
N7 .
7 S\NH \/ Ny (VIIa)
R3 l /
NOX /\
RL4 R? R* ;
{(b) protecting the nitrogen of said compound of the
formula VITIa or salt thereof by contacting the
15 compound of formula VII with a compound of formula
XX
R17///A\\\R;8 X
where R and R* are each methoxy,
20 in the presence of a Lewis or protic acid

(preferably P,O,) to form a compound of the formula
VIITIa or salt therxeof:

_20-



5 R3 R4 in the presence of an organic base and optionally and organic
solvent, to forma conpound of the fornula Vila or salt thereof: 10 halo O
~NH X~Y WObz}288R13 | O R14 R3 R4 (b) protecting the nitPrPoy®RIBL7HaI d
compound of the fornula Vila or salt thereof by contacting the 15 conpound
of formula VII with a conpound mlgo(grrulg xX R17 R18 XX where R' and R a
are each nethoxy, 20 in the prekenceyof Lews or protic acid (preferably
P.,O) to forma conmpound of t for a VIllgwr_salt thereof: 20 WO

02/ 32884 PCT/ US01/ 42741 hal 21 ﬁ R3 Rl4 OVt Villa (c)
lithiating said conpound @fs ¥he foyrmula M IIa)q alLt thereof wth an

al kyl or aryl lithium corrpou%\ d co tactRiBn\gﬂ'e i thiated product
formed with a trialkyl borate,~0 1j{jgwed C}/Mehydrol ysis, to forma

VIITIa

= 0

(c) lithiating said compound of the formula VIIIa or
salt thereof with an alkyl or aryl lithium compound
S and contacting the lithiated product formed with a
trialkylborate, followed by hydrolysis, to form a

boronic acid of the formula IXa or salt thereof:

OMe IXa ; and

10
(d) contacting said compound of the formula IXa or salt

thereof with pinacol, with removal of water, thereby
forming said compound of the formula IIa or salt
thereof.

15 The term "leaving group", as used herein, denotes
any suitable leaving group such as a halo group,
preferably chloro. Any suitable organic base may be
employed in step (a). Preferred organic bases include
amines such as pyridine or a trialkylamine. The organic

20 solvent optionally employed in step (a) is preferably a
haloalkane, such as dichloromethane or 1,2-
dichloroethane, or the organic base, such as neat
pyridine, may also function as the solvent.

As described above, compounds of the formula VITI

25 and salts thereof may be prepared by contacting a
compound of the formula V or salt thereof with an amine
compound of the formula VI or salt thereof, and by
protecting the nitrogen of the product compound VII or

-2]-



boronic acid of the fornula I Xa or salt thereof: B(OH)2 01l Xv N~ R13 |
\' Il ~4 OR3~~ RR14 OWw IXa ; and 10 (d) contacting said conpound of
the formwa@or/xXss8or salt thereof with pinacol, wth renoveCT/oROMEI4Ar
thereby formng said conpound of the fornula Ila or salt thereof. 15 The

term | eaving Oligioras Yned cherehn, danotes, A sul Lale deguing oroup

such as a h group erab oro sui tabl e organi c base may

enpl oyed |@h§ﬁé@e@aFS b ﬂeﬁﬂ§@lgﬁgéhM@t@a§@Baﬂﬁwﬂuﬁﬁ aanilndg tduein as

pyridine OIE:O%ptoruh@l k}b&@@b@@blyh%l%g@lnwt S.qltvﬁ@tm Qpt ipnalhy enpl oyed in
step (a) is . preferab hal oal kane, suc di chl or onet hane or 1, 2-

di chl or oet Raré1 gy ?ﬁe 8W§§HPEHB§§eW®§G@ha§§ RESESTpPlivditAem mepyd so
functi ofh as4ihe sl weslic A&o@e@crle@ akave,, eorpouRrds of-tohe froymula VI

25 and salts ther e prepar by contacting a conpound of the
fornula V 8% §5Itﬁgﬁegg ﬂn? gﬁiﬁ8m99§ und of the formula VI or salt

thereof, and by protecting the nltrogen of the product conpound VII or -21
WO 02/ 32884 PCT/ USOL/ 42741 salt thereof. The formula VIII conpound or salt
thereof obtained is then ILthiaté&gNg& an alkyl or aryl lithium

conpound, preferably with $Hi I t&kun1or y
’d
\\\ I prot /L—;\\
R4

where the phenyl group of said compound may be further

10 substituted, such as with one or more groups described

for the groups rR11 to r14 herein, or salt thereof,
preferably the compound:

Li
O

R3 ~ I_“—1<E:>

l\/\ prot /\\

15 or salt thereof. Treatment of the lithiated compound or

salt thereof with a trialkylborate such as

triisopropylborate or, preferably, trimethylborate, at

temperatures which are preferably from about -40°C to

about -105°C (especially, from about -70°C to about -
20 100°C), provides the following boronate ester:

(alkyl-0)3B C§§ 470 %
2 S\\N \\Y

, | \O/
\\\ prot ‘—A\

R3 R4



lithium at tenperatures which are preferably fromabout 5 -40C to about
-105C (especially, fromabout -70C to about -100C), to formthe conpound:
/10 A M™on2/RB8R4 where the phenyl group of said conmpounBCTEgIBR741ur t her
10 substituted, such as with one or nore groups described for the groups
R11 to Rl4yherel rheophsahil hereolf sprief efalonddhensompoumnditildr O- 0 S--|
X N-~ OY % 3 Prtot /" %4 R3.R 1,5 or salt thereof. Treat.%ia%ts of the
lithi ated CHRFSUREET SHT ARelddtt With O 1958 DB atE oS
triisopropy-horgte Qoudy eflar abl w14t Higretihyl bor ate.. athedLyper atures which
are preferably from about -40C to about -105C (especially, from about -70C
to about POSICICPLlYprd\A ML RE Sf G1SIE6Wi'ng boronate ester: (al kyl -0)2B 0~
0 XY #rot RB R4 WO 02/ 32884 PCT/ US01/ 42741 where the phenyl group of

said conmpound nmay be further _substituted, such as with one or nore groups
described for the group Rl 192R14 herei A or salt thereof, preferably

t he boronate ester: O 7
BN X\\
7= N———j<2:> Y
R13 l | /
X prot /—\
R4 R3 R4

or salt thereof, which may then be hydrolyzed with a
suitable acid, preferably an agueous acid such as agueous

10 hydrochloric acid, or with a suitable base, to form the
boronic acid IX or salt thereof. The hydrolysis step,
forming the boronic acid IX or salt thereof, is
advantageous as the boronic acid provides a handle for
purification (the boronic acid moilety) by simple

15 physical/chemical means whereas the the boronate ester
from which it is obtained does not. The aforementioned
steps may be conducted by methods analogous to those
described in, and with starting materials of the formulae
V and VI and salts thereof prepared by methods analogous

20  to those described in U.S. Patent No. 5,612,359, U.S.
Patent No. 5,827,869, U.S. Patent No. 5,846,990, U.S.
Patent No. 5,856,507, U.S. Patent No. 6,043,265 and U.S.
Patent Application Serial No. 09/528,819.

The boronic acid IX or salt thereof may then be

25 contacted with pinacol, with the removal of water, to
form the corresponding pinacol ester II or salt thereof.
Removal of water may be conducted, for example, by the
addition of a drying agent such as magnesium sulfate ox
by azeotropic removal of water by heating with a solvent

30 such as toluene. This reaction is preferably conducted
at a temperature of from about 110°C to about 120°C (most
preferably from about 112°C to about 115°C), at a

- 23



5 (alkyl-0O2B/OX NRLI3 QY I\ ~ prat Rl4 R3 R4 or salt thereof, which
may then be hydrolyzed wwth a suitable acid, preferably an aqueous acid
such as avoewsess4 10 hydrochloric acid, or with a suitabl ePOBRF801/2041f or m t he
boronic acid I X or salt thereof. The hydrolysis step, formng the boronic

aci d 1 X or psaktuihepeokpolis 1ag%%ntaﬁ@0uﬁda§ bheaaﬁb@@h@r@Cbﬁ BrOw¥indes a
handl e for purification (the bor oni ¢ aci d &t{@ téﬁ§ npl e 15
st

phy5|callcﬁénPé§Foﬁ€8ﬂs WRrdread atthest RE BoFPERA boremihiteAdit i s
obt ai ned daegscrotalThenateremanti prederabeps fiB bbo(i@n(iu_(lt ed byonet hods

anal ogous to_t hose escribed in th st rt| rials of the
formulae V-and-wi S ﬂﬁeggﬁt§th8F§%Fr8£2¥aF@8 ByeﬁeWﬁgE &M1& ogous 20 to
t hose desceichedtel HrSm Bagenthdlq5;GE25353 abl. Solu@a@entAN@unﬁs827 869,
U S. Patent No 9,846,990, U.S. Pat

Pa t
6, 043, 265 hd°> ﬁlgéntP%Fenprﬁgeflblyi SrWE r%gg %3f55§ gféc %% oronlc
acid | X or I¥abt Ehétebhem&pfthsnfb@m.Zboucnﬂacpedbwwthl@rnéwol with the

remval of MaLaE, HOschOEM ttlﬁ% Carte gan%éghgoe%c%l%&ﬁr ahly or salt

t her eof . val o wat er be conducte r exanple, by the addition
of a dryi n§cagent sdgéH a¥ @ﬁgﬁé@ﬁuﬁh@ﬁppéte or Dby azeotropic renoval of

wat er py heatingnwi bBr8ngel ¥enk 38 sechaas tokuene (PH-FHeaali OfhieS
preferably conducted at a tenperature of from about 110C to about 120C

(nost  pr ePEFABEY SFr BRT8B6Gt 2E19C1Ee gbodelt156prent ) qmay3 be
directly coupled with the compound III or salt thereof to

form a formula IV compound or salt thereof. This method,
especially where the compound III or salt thereof is a

15 halophenyl compound or salt thereof (preferably, an
1odophenyl or bromophenyl compound IIIa or salt thereof),
is also contemplated by the present invention. The
pinacol ester II or salt thereof in place of the boronic
acid IX or salt thereof may be advantageous, however, as

20 the pinacol ester compounds are highly stable, and lesser
amounts of impurities may be formed and higher yields of
the formula IV compound or salt thereof may be obtained
upon coupling with a halophenyl compound III or salt
thereof.

25

Preparation of Formula ITI Compounds

Compounds of the formula III and salts thereof may
be prepared by methods analogous to those described in
U.S. Patent No. 5,612,359, U.S. Patent No. 5,827,869,

30 U.S. Patent No. 5,846,990, U.S. Patent No. 5,856,507,
U.S. Patent No. 6,043,265 and U.S. Patent Application
Serial No. 09/528,819. Preferred compounds of the
formula IITa and salts thereof bearing an oxazole ring
may also be formed by novel methods provided herein. In

35 accordance herewith, a formula IITa(l) oxazole or salt
thereof may be prepared by a method comprising the steps
of:

-4



WO 02/ 32884 PCT/ US01/ 42741 pressure of about 1 atm and under an

at nosphere of argon or nitrogen. Mlar ratios of pinacol to the boronic
acid | Xvw0ox3sss t hereof are preferably from about 1:1 toPabdse1/421411: 1.

Sol vents are preferably enpl oyed which are 5 selected fromorganic |iquids
such as tol o AN nt, ar. f 3k those wherein. t he
boroni c ac“ oy IX or salﬁlthegg%#ﬁﬁéE??%ﬁfﬁ%%ﬁﬁgzpto about 10% by wei ght,
based on the conbi ned wei ght of solvent and boronic acid | X or salt
thereof. 10 The boronic acid I X or |t thefeof (preferably, the preferred
boronic acid | Xa or salt thereof) may directly coupled wth the
conpound 11l or salt thereof to forma fornmula IV conpound or salt
thereof. This method, especially wherelthe conpound II1l or salt thereof is
a 15 hal ophenyl conpound or salt th referably, an iodophenyl or
bronophenyl conpound Illa or saktl reof )-—xi% al so contenpl ated by the
present invention. The pinacol est I salt thereof in place of the
boronic acid I X or salt thereof may advant ageous, however, as 20 the

pi nacol ester conpounds are highly stabl e, and | esser ampunts of
inpurities may be fornmed and hi gher vyieidds of he formula IV conpound or
salt thereof nmay be obtained wupon coupling with a hal ophenyl conpound I1

or salt thereof. 25 Preparation of Forrmula IIl Conpounds Conpounds of the
formulasl Il and ,gsaly %ﬂ%ﬁ@rl%bl@elmr&@rﬁ%@h@tmcbs l%(b?é ogous to
t hose described in U S Patent No. 5,612, 359 U. S. _Pat ent 7 869

30 U.S. Patent NOTefS#0190Foug Hhadeiiie N O, 68‘56“3(?7@1“%@1%

6, 043, 265 and UcﬁrlRﬂitQLﬂie ApldrGatdre, et i@droNe 109/H28], 8 1hni drs etﬂeslsred
conmpounds of the ornugg:llla %ﬂg alts %hereof bearing an oxazole ring
formula or sa thereof:

10 R XI; and

(b) effecting a nitrogen elimination rearrangement
(e.g., thermally, photochemically, or by other
catalytic means known in the art) of the triazole

15 amide of formula XTI or salt thereof, to form an

oxazole of the formula IIIa({l) or salt thereof:



may al so be fornmed by novel nmethods provided herein. In 35 accordance
herewith, a fornula Illa(l) oxazole or salt thereof nmay be prepared by a
met hod con@o/3issy the steps of: -24 WO 02/ 32884 PCT/ USO1pdPT8d1/42(4)
contacting a phenyl acid halide X or salt thereof: 0 halo Rl1l1 R12 Y R16
5 with either triazole in the pres of a base (preferably sodium
hydride), or an N- trinethylsilyl/ derﬁvative of triazole, to forma
triazole amde the forrmula Xl o© S%LINthereof: N ONRI1 R12 Y to R16
XlI; and (b) effecting a nitrogen elNAf nati on rearrangenent (e.g.,
thermal |y, photochem cally, or by other <catalytic nmeans known in the art)
of the triazole 15 am de of formnul or salt thereof, to forman oxazole

of the formula Illa(l) or salt theére -25 WO 02/ 32884 PCT/ US01/ 42741
/['"\' ON R11 R12 Y R Il laitl)—. The_staeting phenyl acid halide of
fornmula X or salt |

P

R ITIa(l).

The starting phenyl acid halide of formula X or salt
thereof is commercially available or may readily be
5 prepared by one of ordinary skill in the art. The halo
group of the acid halide moiety is preferably chloro; R*
is preferably bromo, chloro, or iodo, most preferably
iodo or bromo. Triazole and its N-trimethylsilyl
derivatives are also commercially available or may
10 readily be prepared by one of ordinary skill in the art.
The base employved in step (a) may be any suitable
base, and is preferably sodium hydride. Coupling of the
acid halide of formula X or salt thereof with 1,2,3-
triazole and subsequent nitrogen
15 elimination/rearrangement is conducted in a solvent such
as sulfolane in the presence of potassium carbonate at
temperatures of 80-110° C or by preforming the salt of
1,2,3-triazole with a base such as sodium hydride in a
solvent such as sulfolane, and reacting the salt with
20  the acid chloride X at temperatures of 80-110° C. Coupling
of the acid halide of formula X with N-trimethylsilyl-
1,2,3-triazole and subsequent nitrogen
elimination/rearrangement can be effected in solvents
like toluene, xylenes, and sulfolane at temperatures of
25 80-150° C.
Preferred compounds of the formula I can be prepared

from compounds of the formula IITa(2)



thereof is commercially available or may readily be 5 prepared by one of
ordinary skill in the art. The halo group of the acid halide noiety is

pr ef er ablwoonsassp; R16 is preferably brono, chloro, or i|ipdDUSOET41
preferably iodo or bronpb. Triazole and its N-trinmethylsilyl derivatives
are also commercially avail able or may readily be prepared by one of
ordinary skill in the art. The base ¢nployed in step (a) nmay be any
suitable base, and is preferably sodum hydride. Coupling of the acid
halide of fornmula X or salt thereof w tN¥71,2,3- triazole and subsequent
nitrogen 15 elimnation/rearrangenent i$ conducted in a solvent such as
sul folane in the presence of potassium tarbonate at tenperatures of 80-110
C or by prefornming the salt of 1,2, 7ol e with a base such as sodi um
hydride in a solvent such as squoI- d reacting the salt with 20 the
acid chloride X at tenperatures of 8d Coupling of the acid halide
of formula X with N-trimethylsilyl- 1,2Z3-triaggl e and subsequent nitrogen
el i m nati on/ rearrangenent can be effected in solvents |ike toluene,

xyl enes, and sul fol ane at tenperatures gfé 25 80-1§?E%C:2freferred conpounds
of the formula | can be prepared from conpounds 0O %g ormula Illa(2) -26
WO 02/ 32884 PCT/ US01/42741 /\ O NCHO Ri16 Illa (2) whi ch may al so be

formed by poveh mel té/h%qgopﬁo%VIf%%edﬁ@fye'n%vellnn@%g, NER-RIe th a conpound
of formula 5 [T a( be prepared by a netho r|S|ng the step
herein. In accordance herewith a compou of formula

5 1IIIa(2) may be prepared by a method comprising the step
of:
(a) hydrolyzing a compound of formula IITb or salt

thereof

/N

+g1l

16
R IIIb

10 where *R™ is dihalomethyl (preferably
dibromomethyl,
in the presence of a nucleophilic base (e.g. a
secondary amine such as morpholine) to form a
compound of formula IITa(2).
15 Compounds of the formula IITb may be formed from a
process comprising the steps of:

(a) contacting a compound of formula XXI



of : (a) hydrolyzing a conpound of forrmula Illb or salt thereof O~ yN *
R11 R16 Illb 10 where *P" is dihalonethyl (preferably dibronmonethyl, in
t he preseviee2/zd884e nucl eophilic base (e.g. a secondary anP@BUSUHL7HS

nor pholine) to forma conpound of forrmula Illa(2). 15 Conpounds of the
formula I11b may be fornmed froma y@cess conprising the steps of: (a)
contacting a conpound of formula I -27 WO 02/ 32884 PCT/ US01/ 42741 COCH
CH3 R16 XXI with a suitable hal ogenating agent (such as N

br onosucci ni m de or 1, 3-di br ono, et hyl hydantoin to forma conpound
of the formula XXIl COOH *R11 f% xi i where *R ' is dihal onethyl
(preferably dibronmonethyl); (b ting said conpound of fornula XXl
to an aryl acid halide conpound Wi Xa 0 halo *Rll

R XXT
with a suitable halogenating agent (such as N-
bromosuccinimide or 1,3-dibromo-5,5-dimethyl hydantoin to
form a compound of the formula XXIT
COOH

16
5 R XXIT

where *R™ is dihalomethyl (preferably
dibromomethyl) ;
(b) converting said compound of formula XXII to an aryl
acid halide compound of formula Xa
o} halo

¥R

10 R'® Xa

(e.g. by reacting XXIT with reagants such as
oxalylchloride, thionyl chloride, phosphorus trichloride,
phosphorus pentachloride or phosphorus tribromide; and

15 (c) converting said compound of formula Xa to a compound
of formula IIIb (e.g., through reaction with triazole or
an N-trimethylsilyl derivative thereof as described
previously herein, or through other methods such as those
described in U.S. Patent No. 5,612,359, U.S. Patent No.

- 28~



10 R16 Xa (e.g. by reacting XXIl wth reagants such as oxalylchloride,

t hi onyl chl oride, phosphorus trichloride, phosphorus pentachloride or
phosphor ¥60 02/83886m de; and 15 (c) converting said conmpounBCDUSéBRMI a Xa to
a conmpound of formula Illb (e.g., through reaction with triazole or an

N Cri et hyLsighyl gder i atd V%att@%ﬁe% as, dascobedy by e pusly derei n, or

t hr ough ot met hods such ose scribed in U S. Patent No.
5,612, 359, 5u8§6 Bafent) -No. PAZ@AONG2/ $2844 . BEP BS1 4 S74Fateng27 869, U. S.

Pat ent No. ?p%gagggn S Hagent 0@95285,8§@6 507, U. S. Patent No. 6,043, 265
and U. S. Pateéent I'i cation Seri al 09/ 528, 819. The conpound XXI can be

reacted with a B‘h@rﬁcﬁﬁ*&@l%’@d KXdg SR ?@cﬁe%tﬂ-dbl‘”dﬁ%js@carrﬂ%n@g 186

t enperagur ggeot 1001 120 NCHrdbneRhienhs nsdeh aas tehiddrsanatd uanea cor-
di chl orobenzene in the presence of radical initiators such

2, 2' -azo- bilg0i §ebimysohientbestehprovidet kXxprotodsaver 8fon of XXI1 to acid
chl ori de X 18R D8 1LE ';zreln%d QUL 10 g?‘ets@n%alo\fl I%@l@’a!lde_l.ﬂlrlltacﬁlo%ne or

di chl oronethané in't pr esence a smal |l amount of N- di et hyl
f or mani de. sucbupl. tha@pﬂ@—aﬁo@uﬁwm@ét@ﬂlﬁoMI%W&% txﬁil'ﬁ -2,3- triazole

and SUbseCI'é%%tve@sﬂb?ig%& @d}dl’i‘ Raf RN/ eaniangRMent das W@é&tﬁ@d Rud sol vent
such 15 as sulfolane in lls{))%resence of potassi um car bonate at

t enper a% ur @4 t&f ogeLyr10 Cél@rr BreftormicRG e AR GIOMSERRNE dn &G e with
a base suchrasecped uh Rydnizde iamousi foal aner- am@m@actﬂm@maaalt with the

acid chloride _Xa at _tenperat, 0 C. Th u f 20 the
formul a I F&URAd Salrts f"&}g ret?ff}}lzﬁesé) % nl‘PCurgHSZ %met hod
("reverse cadpkiong"’ kndonrtuergacatesdt bl)Lttdm@enpresent |nvent| on, for the
preparat'0HFQLH%%hp%%Q%%é?}aﬁggﬁéﬁ!q%|%Ogadyféﬁﬂﬁféiﬁﬁﬁﬁgﬁﬁ,g%gHISIHQ

the steps ©
15 as sulfolane in the presence of potassium carbonate at

temperatures of 80-110° C or by preforming the salt of
1,2,3-triazole with a base such as sodium hydride in
sulfolane, and reacting the salt with the acid chloride
Xa at temperatures of 80-110° C. The compounds of
20 the formula ITIa and salts thereof may also be used in a
further method ("reverse coupling") contemplated by the
present invention, for the preparation of compounds of
the formula Ia or salts thereof, comprising the steps of:
(a) 1lithiating a compound of the formula IITa or

25 salt thereof:

Rl ’K\|
7
R \J)
TN
Rll l RlZ
\l/
R* IITa



(a) lithiating a conpound of the fornula Illa or 25 salt thereof: Rl K
(CH2))p 2 RRLI 12 | / R'6 Illa - 29 WO 02/32884 PCT/ US01/ 42741
pr ef er abiwQ oz3sespound of the fornmula I11a(l) or salt theerROR)1/42741h an

al kyl or aryl lithiumconpound in the presence of a trialkylborate,

fﬁl I OV\I](:,‘d b;pﬂfgfwk M YIStHS ,a t%i%f&fgﬂé@@%lﬁ"%%ﬁdlpr%ﬁ%?g-D%%?lN Il or salt
t hereo R kK contacting

t he bor oni g%%?%f Wi ¢ rﬁ?ﬁ]ﬁ’]xl‘?’% s]ajli{hthH%r%CB?pWIf“F] B compound of

t he fornmul endddracerof H) tsa]dl}iﬂej@ﬁte hat €1 1wl 157 H&ﬂﬂroﬂl&é 400 R3 R
R14 NE VI I IL% I\){Waerbeorhoanll% I X lFH effertc}”&)l nybII:H?er i_ﬁ,l%o OOlI SC t?hereo
5

7 (XIII);

(b) contacting the boronic acid of the formula XIII
or salt thereof with a compound of the formula VIITa or
10 salt thereof:

halo

0
\ Y
ol |—<@

Me VIIIa

where halo is preferably bromo, iodo or chloro, most
15  preferably bromo, in the presence of a palladium(0)
catalyst and, preferably, a base, to form a nitrogen-

protected compound of the formula IVa or salt thereof:
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15 preferably bronmo, in the presence of a palladium O catalyst and,
preferably, a base, to forma nitrogen- protected conpound of the formula
| Va or SaWOONhB&eof: -30 WD 02/ 32884 PCT/ USO1/ 42741 RIKPCT/(U8H2R7R R2 J~

R17. R12 '//0 X OY R13/ (lva) ; and Pot ~-'- / r Rl4 R3 R4 (c)
deprotecting tn@Lnlt en of said formula IVa conpound or salt thereof to
formsaid conpou 5 fornula la or salt thereof. Wth respect to
this method, lithi n—rﬁcébhﬁucted in the presence of a trialkyl borate,
foll owed by hygrol mhlch may be conducted under conditions as

described herein for the preparation of boronic acids of 10 the formula IX
and salts thereof. Couplg the presence of a palladium O catalyst

and, preferably, base—and got ection of the nitrogen-protected coupl ed
product, nmay be conduct undgr conditions as described herein for the
coupling of conpounds of ft formulae Il 15 and Il and salts thereof, and
deprotection of the produgt tReg . L|th|at|on provi des a conpound haV|ng

the follow ng structure ot sal Skhereof ﬁ\\ '~ L~ O-(CH2)p
| § <:>.Y (Iva); and

13 /
R k§§;>\ prot —-X\

R14 R3 R4

{(c) deprotecting the nitrogen of said formula IVa

compound or salt thereof to form said compound of the
5 formula Ia or salt thereof.

With respect to this method, lithiation is conducted
in the presence of a trialkylborate, followed by
hydrolysis which may be conducted under conditions as
described herein for the preparation of boronic acids of

[0 the formula IX and salts thereof. Coupling in the
presence of a palladium(0) catalyst and, preferably,
base, and deprotection of the nitrogen-protected coupled
product, may be conducted under conditions as described
herein for the coupling of compounds of the formulae II

15 and IITI and salts thereof, and deprotection of the
product thereof. Lithiation provides a compound having

the following structure or a salt thereof:

RK\<K
2O e
o2 /\J)
7
RiL—- _:_R:L2
AN
Li



~ R2 R11 R12 Li 20 -31 WO 02/32884 PCT/US01/ 42741 contact with a
trial kyl borate provides the following boronate ester or a salt thereof:
K (CH2 2306732889 p R2 R11 R12 B (O al kyl
preferred that the conpounds enpl oyed in or

et hods cont@hfa@NeyDfh DI €xia PkeiBo ALY Bhbvihes ecappropLbRi ey of the

fol |l ow ng

[ 5 al koxy,

| ower al kyl, especially nethys
i ndependent|y 20 hydrogen, hydrg

10

L5

)2 5 PreferrenCUuspoends |t
prepared by the present

R1
is

O substituents: X is O and Nis_Y; the ring bearing K, L and J

i s 2-oxazolB°roRAte S¥rer P antPR2 &PreTeakth i ndependently hydrogen, al kyl,

aryl, hydroxyal kyl, -CO02R5 or -Z4-NR6R7, nost preferably | ower

al kyl or hydrogen; R3 and R4 are ﬁach i ndependently al kyl, nost preferably
a

B(O-alkyl)y

Preferred Compounds

It is preferred that the compounds employed in or
prepared by the present methods contain one or more,
preferably all where appropriate, of the following
substituents:

X is O and N is Y;

the ring bearing K, L and J is 2-oxazole;

p 18 zero;

Rl and R? are each independently hydrogen, alkyl,
alkoxy, aryl, hydroxyalkyl, -CO2R® or -z4-NROR”7, most
preferably lower alkyl or hydrogen;

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

r11, r12, R13 and rR14 are each independently
hydrogen, hydroxy, amino, heterocyclo, alkenyl, alkoxy,
carboxamide or substituted lower alkyl, most preferably,
R1Z2 to rR14 are hydrogen and Rl is hydrogen, hydroxy,
amino, heterocyclo, alkenyl, alkoxy, carboxamide or
substituted lower alkyl (such as -CH,-N(CH,)~-C(O)~CH,-
C(CH,),) .

Compounds of the formula I of particular interest
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-

- 32-

R11, R12, R13 and R14 are each

1 ney,)pet erocycl o, al kenyl, al koxy,
car boxam de or substituted | owers |, jost preferably, R12 to R14 are
hydrogen and R11 i s hydrogenE hydfoxy, |anino, heterocyclo, alkenyl,
al koxy, carboxam de or



substituted | ower al kyl (such as -CH2-N (CH3) -C (0) -CH, 25 C(CH3)3)
Conmpounds of the forrmula |I of particular interest include

N ( 3, 4- diwevhiyissb- i soxazol yl ) -4' - (2-oxazol yl) - PCT/US01/42741
[I ' - bi phenyl ] -2-sul fonam de and salts thereof, and N

[2' [[(4, i,S a 4-,(2- -32_ WD 02/ 32884
PCT/ USO1/ 43}7{%%%{55%21 o )Figﬁ%%hﬁh?ng’?}ﬁ%%}ﬁeyﬁ °N, 3, 3-
tr|nethylbﬁramaﬁhﬁébahdngahﬂg thdr eefltsUtihkirepfof Conpounds of Fornul a |
and Salts 5 Thereof as Endothelin Antagonists The conpounds of the fornmula
| and salts thereof are antagonists of ET-1, ET-2 and/or ET-3 and are
useful in treat 11 15t 6 o iComsresingas ol At 13y egs'edE ET | evel s

(e.g., dialysis, trauw%&mragoeer@aﬂemn ald v g endot hel i n- dependent
di sorders. They are thus useful as antlﬁg pertensive_agents. By the

adni ni stration 6FacOBBRPBSFt PénthEviERGERE ?o@né‘ééﬁﬁﬁnépﬁ6ﬁff fIEhe
conpounds Qf’ltb.bbﬁlllsﬂ‘éeﬂtfl an- 1t herbboedapeessure ahdaaraygeretf@asuvle
manmal i an (e. g E g é i.s reduced. %5 Th ey, are also ?

pr egnancy- FhaaEEg y S&r FEREF 5RO End E8 2 ﬁﬁe@&l?nﬁgFﬁeﬁﬁﬁ anpS|a)
acute portakevehypert gnsi dhaapdibypertensi andsecagaalyy tadt oéatdBnt with
eryt hrgpoi et i Q ds of,.t he sent,. inventi are 20 usefu
in theﬂfreg nenFlagn g@ gefgtrgﬁaPegegg reﬁg %Q %HPUIEF%E%g nesanglal
cel | functenhlhvn@kudnﬁgvacagentand Bhrchecadmmahstaatape ogl emer ul ar
injury, repgl, damage ﬁsegﬂgagxetceoel d egﬁb%arcgbat yed st opdi al ysis,
nephroscl erosis (especi al ypertensive 2 roscl erosis),
nephrotOX|€PW90PPﬁ€I9§|ﬁblsnébﬁﬁéFé?PC|Fﬁer@ﬂ§9§d9F6sﬁHﬁ@|ﬁé and contr ast

agents andhybere¥ekosRonbnRAA1 168Nk . hSchatidn) PhbERI Y sVeshgeudret er al

15 They are also useful in pregnancy-induced hypertension

and coma (preeclampsia and eclampsia), acute portal
hypertension and hypertension secondary to treatment with
erythropoietin.
The compounds of the present invention are also
20 useful in the treatment of disorders related to renal,
glomerular and mesangial cell function, including acute
and chronic renal failure, glomerular injury, renal
damage secondary to old age or related to dialysis,
nephrosclerosis (especially hypertensive
25 mnephrosclerosis), nephrotoxicity (including
nephrotoxicity related to imaging and contrast agents and
to cyclosporine), renal ischemia, primary vesicoureteral
reflux, glomerulosclerosis and the like. The compounds
of this invention may also be useful in the treatment of
30 disorders related to paracrine and endocrine function.
The compounds of the present invention are also
useful in the treatment of endotoxemia or endotoxin shock
as well as hemorrhagic shock.
The compounds of the present invention are also
35 useful in hypoxic and ischemic disease and as anti-
ischemic agents for the treatment of, for example,

cardiac, renal and cerebral ischemia and reperfusion

- 33~



reflux, glonerulosclerosis and the |ike. The compounds of this invention
may al so be useful in the treatnent of 30 disorders related to paracrine
and endoov®nm3fsehcti on. The conmpounds of the present invRarUs/ar4 al so
useful in the treatnment of endotoxem a or endotoxin shock as well as

hermor r hagi ¢(shack s Thes € arRauRds, Of £ 3o PR & r d TV h O A @b S9s 35

useful in hypOXI c and ischem c disease and as anti - |schemc agents for the
treat nent oTUrIGEY lex IR T1ATE AR ST FETat HHP TAEhr ARG sk Hand

][elolerf usion - 3_3 Mplacza?dﬁgﬁ&él RGT¢ USGHd AR of stiehs aﬁn&&gﬁl@e%ayl ng

ol I owi ng car di qpul nonar pass. coronary and, cereb

vasospasm aglrﬁi) &%e Ursiefé‘?fll#a%}bﬂ |%?Fkgfq%‘z%%rﬁ)%?fhta%yo?mihl 9 tion may
al so besusefgdntas; aﬁ&iaﬁiwwimm@g&fﬁ&tantantthatﬁc agent iss ;
antl-flbrlllattor aeqrent aonél rratlc a entsd ant] atgerosclerotlc and
anti-arterigscl erotic azjelf 1C Sl t11Ves o Car i opt eyt e~ seT Tt r'ons f or
car di opul nmwi:y:mtg,spatssemr@nmﬂr&gm tspldnmmlﬁldm ccaut‘@x(agmy},mca:mlrmntl -

di heal t 0] f ul
ar e heal 3RS The sampaunds, oful B Lent on Y. bedO.eel ol 10

t herapy for arcti on era vascul ar di sease

(e.g., Rayrﬁeit@et’r&l%ﬁlsem@%md ﬁaa(asﬁamﬂp sjucsﬁea@“eys et reon rmYd%ﬁrdu ac
hyper t ngphy, s ;19 in Wéﬂﬁ%]? Iﬁ%ﬁﬂwﬂp%@’améi@@t f@@érz&ﬁy Aary

pul nonary hypertension (e.d., pleXogenic, enbolic) 15_adults and in the
newbor n and®PuRtsEY e BhHotraseclhdary R%ths R FREL 3%di ati on

and chenothesiapeiHl |dﬂ.isUéa(se)0* otdeimd AR, cd F @l TBfp Of t r GO 1 Al
nervous system vaii(':ul ar orders, such a stroke m ral ne and

subar achnoi ‘& tfemorPige:* ?1? Ct et SIS TYRP TR b il e Y tEmBERavi or al
di sorders; guleatmrent hyafexgasigiaimt @stg nalplchmescsuahbcalsim)l cetative

colitigs QAMS 40356 n a8 I G NG05 3, JRIRIS, MW S8l a0 o
secondary to heart failure, radiation and
chemotherapeutic injury, or other trauma; treatment of
central nervous system vascular disorders, such as
stroke, migraine and subarachnoid hemorrhage; treatment

20 of central nervous system behavioral disorders; treatment
of gastrointestinal diseases such as ulcerative colitis,
Crohn's disease, gastric mucosal damage, ulcer and
ischemic bowel disease; treatment of gall bladder or bile
duct-based diseases such as cholangitis; treatment of

25 pancreatitis; regulation of cell growth; treatment of
benign prostatic hypertrophy; restenosis following
angioplasty or following any procedures including
transplantation; therapy for congestive heart failure
including inhibition of fibrosis; inhibition of left

30 ventricular dilatation, remodeling and dysfunction; and
treatment of hepatotoxicity and sudden death. The
compounds of this i1nvention may be useful in the
treatment of sickle cell disease including the initiation
and/or evolution of the pain crises of this disease;

35 treatment of the deleterious consequences of ET-producing
tumors such as hypertension resulting from

hemangiopericytoma; treatment of early and advanced liver
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i schem ¢ bowel disease; treatnent of gall bladder or bile duct-based

di seases such as cholangitis; treatnent of 25 pancreatitis; regul ation of
cel | growvdp2saseat nent of benign prostatic hypertrophy; PeEBUSNHORIH
following angioplasty or follow ng any procedures including

transpl ant agi 8z hef@apyn{@Fy congesting heashadat | 8681 nebudbag i nhibition
of fibrosis; inhibition of |eft 30 ventricular djlatation, renodeling and
dysfunction?ea%d' heRat pEmt L of Chepht B o181 #59 anti- Shiedeh) deaf RatHRBE
conpounds obft fibSs t 1w edd & s dRYo berusefitindfy t heact reatipent bobageekl e cel |
di sease including the initiation nd/ ot evolution of the_pain crises of
this diseas%?e§%ﬁ%?%df TP O?ﬁ%age?%? TPB0s CondETehces of ET-produci ng
tunors suchimsulyberiensidinscasadt ingofvony Wesmanyi oper sayhoaa; treat nent

of early ang advancggtliverséfé gg{OZ/gggg g§ﬂVé§%%% %%é%iadigggse and

P H UUS , eml O . .
i njury including att'endant conp Peati ons e.g¥, OxiCity, fibrosis
and ci rrhostsdatnerataentibods spass§ec dhsedsestbf rehel udyadnyctiact and/ or

bl adder; t t re S pot t. i ogi cal
i scases i ruon oD VASE T TTS sumpe asoHyans {EHIED 1 Bp R L RRL DR
cryogl obul iPenigeiahdin t tleeit 3ient fof ¢ brloe] 5 aar@ciatedl awifatenal

dysf uncjigi ong; anediepat ol,axd €1 t ynsJNen Coopoyads: ofind hhsyi pyeniien may be
useful in therapy for_pnetabolic and neurol ogical 10 disorders; cancer;

i nsul i n- deg@ e o ¥Re F S UM Fhi 1 Hepe vt Okit Bt ese ke PPRESY / neur opat hy;
reti nopat hymat&mi€r Nad s espt ) OflYs eS¢ & eSenSyhitk PNBy sy SOEARES hea,

chron | nf AR STy 1 Beae A SRt clE S PHOUTR G R aPPREl (e o o o
ost eoart hritémsedshimyi dosisi aand; eszénehowusi deimfl athst al| dt ypeseof
dermatifty s).,, e, compounds, of the formulal. and salis; Lhereol €40 ¢

and eczematous dermatitis (all types of dermatitis).

The compounds of the formula I and salts thereof can
also be formulated in combination with endothelin
converting enzyme (ECE) inhibitors, such as

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

25 antagonists; renin inhibitors; angiotensin converting
enzyme (ACE) inhibitors such as captopril, zofenopril,
fosinopril, ceranapril, alacepril, enalapril, delapril,
pentopril, quinapril, ramipril, lisinopril and salts of
such compounds; neutral endopeptidase (NEP) inhibitors;

30 dual NEP-ACE inhibitors; HMG CoA reductase inhibitors
such as pravastatin and mevacor; squalene synthetase
inhibitors; bile acid sequestrants such as gquestran;
calcium channel blockers; potassium channel activators;
beta-adrenergic agents; antiarrhythmic agents; diuretics,

35 such as chlorothiazide, hydrochlorothiazide,
flumethiazide, hydroflumethiazide, bendroflumethiazide,

methylchlorothiazide, trichloromethiazide, polythiazide
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al so be fornul ated in conbination with endothelin converting enzyne (ECE)
i nhi bitors, such as 20 phosphoram don; thronboxane receptor antagonists;
pot assi uw@hzsesed openers; thronbin inhibitors (e.g., hiPOOURIAR2MIt he
like); growth factor inhibitors such as nodul ators of PDGF activity;

pl atel et aeti vaiizRgHiactele aPARN 1aRLAGAHNS4Sm i’NAHQAENHM dryr{Aldn,
receptor 25@%’% oni.sts; renin inhibitors; arrlq%l otensin converting enzyne

(ACE) inhib OBE ¢ APEGSEIT IS of ISR f CEFRSEF IS cer anapri |,

al acepri |, teAahapfridne dehdpoidide pert epridoncQuidiapid land amlpsd Iof i si nopri |
and salts of . such conpounds;. neutral .endopepti dase (NEP) inhibitors; 30
al *REP: AT BT LR O R AR EdoaSs DTS GET S SR avast ati n
and nevacoplasqualogre syntivetrase (tpahi, bittearsibibidres agizd sequestrants such
as questran...6alelum changsh ;blackers:, potassium.shannel, astiat or s

bet a- adrenérgi ¢ agents; 'an |arrﬁyth ¢ agents,; diuretics, such as

chl or ot hi apildenimpdicoc Htaeptivkariode, acftlivedtdy azimpd,exhy@RFAUvet Hifazi de,
bendr of | umethiazi.des methyl:chlorolhi azide, dgieh aromethiazide,

pol yt hi azinge 35 IO 05%2%8%& PCT/US01/ 42741 ~ or gnzlggﬁ?ayﬁe as well as
et hacr yni c SBE@L@Y tHhiccopimpends el GRtlivallingsid, 1 oy rsetindd NamisEad e ne,

burret ang derahgiea@e%rc%&%ed@@ehgw deganthesRitHRNOLAGLARR ad ahks of  such
conpounds; and thronbol ytic agents such as tjssue 5 plasm nogen activator
(tPA), recBrbiWanPIEPA Wt ept okiPndSE T WSokiwEdge Frodcoki nde and

ani soyl at edomploasi@snegehdtsr épirekiciase maet ialaico ot Gmphen a(tARSAG):h |

formul ated as_a fixed_dose,. such conbination .products npl oy t he conpounds
of this i nyEnELEH W CA K oEHE oS SHe 16 T arigh ‘do8eH b8 bel ow and t he ot her
phar maceut ioalung s uggtrieses iage ayewitishismdlt s sapprobwvectrdosagd,r ange. The

conpoupgs QQCH%EEOEQ%%n%E%nt%%ylﬁkﬁotgﬁciﬁmfggfgé%jQMJI&lomerular
contraction and nephrotoxicity secondary to such
compounds. The compounds of this invention may also be
used in conjunction with hemodialysis.
The compounds of the invention can be administered

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

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

The active substance can be utilized in a

composition such as tablet, capsule, solution or
suspension containing about 5 to about 500 mg per unit

30 dosage of a compound or mixture of compounds of formula I
or in topical form for wound healing (0.01 to 5% by
weilght compound of formula I, 1 to 5 treatments per day).
They may be compounded in a conventional manner with a
physiologically acceptable vehicle or carrier, excipilent,

35 Dbinder, preservative, stabilizer, flavor, etc., or with a

topical carrier such as Plastibase (mineral oil gelled
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or useful in conjunction with, antifungal and inmunosuppressive agents
such as anphotericin B, 15 cyclosporins and the |like to counteract the

gl orrer ul &¥0 082884 acti on and nephrotoxicity secondary to sBCHUS@opOUNdS.
The conpounds of this invention nmay al so be wused in conjunction with
henodi al ysis+ TE%l%%%B_ nds, Ogst@%1&%%?%%&0%y3%%c%%€%§“ nistered 20 orally
or parenteraIFy to~various nanna ian species known™ to be subject to such
mal adi es, @hgrmaﬁﬁwﬁn§all@r@ﬁtl@ﬁfectlve anount within the dosage range of

about 0.1 to ahgut -1 oﬁahﬁgofp&%fea%QEMtQQQUh ?‘%l%% ahout 50 nmg/kg and
nore preferably about 5 to about 25 rom 25 about 1 to about

2500 ny, pPEFeRaBrErEfomrRB6aL .y (6 téﬁéﬁt pge;e@h@g)a% Wa§ichgle& or 2 to 4

di vi deds daigh ycdas@s andlThe aslihyaasubst zaeaugan cbe st id izednd Bra conposition
such as tabl et, gpsule solution or suspension containing about 5 to

about 500 RY™pH @?n nit 30 dosage of a compound or mxture of conpounds of
formula | or ImthQbm@bub@EﬁbEOEoWﬁuﬂd heabihng 1. Gk &@x&%ﬂbyeGWQMth
conmpound of formula

at nts per .day) They may ounded
o conveRPTSRAT caaRke F kit Aoh By PoRBgLEALTY RcHERet: or
carrier, epampneata135dmundemxama@aerVAbpme Osﬂamd|5@@rm1ﬂﬂawmmmsetc or
wth a to C Lasti;ba i elled - 36 MD
02/328 P%%/%Sﬁ%ﬁgfygf %éh?ﬁQ%g ye hy?e%g gggga 3gt o%‘by accept ed
pharnaceutpbaslp&@@ﬂp@élYThGC@@ﬁpbdﬁdyebﬂCﬂﬁe CAVEREroNn SAE)LPAlRSE  be

adm ni st er gd kPl calbyboatneal ReLbRheral vaseul an, 3 diseages.aed as such
may be formul'ated as_a cream or 0|ntnent The compounds of formila | can

al so be foERGMaBEdCPhLeEoRPEsPYi 6RSCBEER REASTEFiIAUS ISGHUBITeRE 162 -

suspensi onghtOEmount of active substance in these compositions or
15 preparations is such that a suitable dosage in the range

indicated is obtained.
The present invention will now be further described

by the following working examples, which illustrate

20 preferred embodiments of the invention.
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parenteral admnistration. About 0.1 to 500 mlIligranms 10 of a conpound of
formula | is conpounded with a physiologically acceptabl e vehicle,

carrier, veaoypisent, binder, preservative, stabilizer, etBCT/USO/Q741Ni t
dosage formas called for by accepted pharnmaceutical practice. The anount
of active substance in these conpositAhiSz or 15 preparations is such that a
sui tabl e dosage in the range indicated is obtained. The present invention

will now be further described by the follow ng working exanples, which
illustrate 20 prefepredaegbodhnemt 9i9kcbhepkRentib@Bound 3 WO 02/ 32884
PCT/ USO1/ 42741 EXAMPLE 1 Preparation of Pinacol Ester Compound Il 5 A

N- (4, 5-Di net hyl i soxazol - 3-yl )-2- bronobenzenesul fonam de. A 500 nL fl ask
was Cha$ge@”mjtﬂ'24bEOD@b%mhgﬂ&s&&bE@ﬂ¥B—QUDOQLde (153.3 g) and

di met hyl am nopy |d|n Q.1 equiv), purged with argon and cool ed
in an ice-bring enﬁﬁplﬁlﬁg %@6@‘ ) was added, and the nixture

stirred. A separate flask contalnlng 3-am no-4,5- dinethyl isoxazol e,

(73.95 @) in an%ygr%u%Lp% %%%Igo )an%35 %%Bk@@? cooled in an ice

bat h. \When the |nterna erature drne-br 6o enzenesulfonyl
chl ori de sehdfficonylwaslorige, (ﬂﬁé ﬂs@ﬁa@@ﬁedpw&ﬁ@wﬁ@mlg@pwmu@nnwas added

dropwi ¢ bycanny ag The.addyt gnﬁgfeaqwln;%dggg% B QUANY tat e transf er

of the isoxazol e was achleved i ne rinse. on conpletlon
20 of addi ic6nbriRe bethwadyvrédsned BOONTLHevBsi AedEee @@@h €and the

internal teARenatuke ekcbinear eaghir-af ovesselk W%hﬁ%ﬁn&%gagp%ﬁﬁhQBMEB% 8-10C
over 1h. The reaction vessel was then immersed in a preheated oil bath at

42C and néimesbyed iabxeEpd et edfér. &buge flor a2AySirouFheywadmne> (300

mL) under argon was cooled in an ice bath. When the

15 internal temperature of the pyridine-bromobenzenesulfonyl
chloride solution was ~ -3°C, the isoxazole-pyridine
solution was added dropwise by cannula. The addition
required ~ 90 min. Quantitative transfer of the isoxazole
was achieved with a 10 mL pyridine rinse. Upon completion

20 of addition, the ice was removed from the brine-ice bath,
and the internal temperature of the reaction vessel
warmed to approximately 8-10°C over lh. The reaction
vessel was then immersed in a preheated oil bath at 42°C
and maintained at this temperature for 24.5h. The warm

25 solution was cannulated dropwise into ice cold 6N HC1l (8
L) with vigorous stirring over approximately 90 min.
Immediate precipitation occurred. The mixture was stirred
in the ice-water bath for approximately 1h, and the
vellow solid collected by suction filtration on a medium

30 porosity glass frit. The filter cake was washed with cold
deionized water (4 X 0.5L), taking care to mix the filter
cake with each wash. The solid was air suction dried for
24h affording a yellow powdex: 185.5g, 93.4%, HPLC area
percent 97.7. The solid was dissolved in ethyl acetate

35 (3.7 L or 20 mL/g), charcoal (46.1lg, Daxco KB, lot 1F-
074) added, the mixture heated briefly to 58°C, cooled to
RT and stirred for 12h, filtered through celite, the
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25 solution was cannul ated dropwi se into ice cold 6N HC1 (8 L) with
vigorous stirring over approximately 90 mn. |Inmmediate precipitation
occurredwahm3a8skture was stirred in the ice-water bath POT/USQpROK mat el y
1h, and the vyellow solid collected by suction filtration on a nedi um 30
por05|ty g £ri I C d h I dei.@ni zed wat er
(4 X 0. 5L)£g§§‘ ngggaggﬁsglim&z;‘&h g%ﬁyﬁﬂacwc%g%e x %ihzggcﬂ \;vagihg The solid
was air su@VﬁEﬁréteédtﬁoﬂryzﬂﬁsaffordlng a yel |l ow powder: 185.5g, 93.4%
HPLC area percent %zlza fhe sektdives ghS%@ g@dab@tgkgyl (~8eetake 35 (3.7 L
or 20 nm./g), charcoal (46.1g, Darco KB, lot 1 % dded, the nixture
heat ed bri8PfysStars8e 18oaRe@itoPaRE ahd~sfRrPEdCH ofla¥PhhekpResr ed t hr ough
celite,5the7538,W0 %If%Z%éIeBCT_/r%%MZZ&l rieski t enpadarbpsedewi th et hyl

acetate (5 X 200 M) g evaporated to dryness. The solid was dissolved in
ethyl acet atEet- 5685HRY; lzéﬁ&OQtFPW@HnFﬁ an oil bath at - 63-68C. Warm
hexanes 5 (750 thcwpﬁeaaddﬁdctyapadﬂyzatlbhrbbgahhahedrepwbsemLabEer
crystallization co n Precipitation/ sta | i_zati.on. began when - 100
ot *hexanBS e BagnEatHeaiton CEOHpFBOFUR oF Cadl FROR LIRS B bat h
was renpvediantaaht ers- 2Zkmstiedr kng aésesteﬁbedtlrr@nﬁh@aSIxtup@edooled to
RT ove |g ( e r : I hed th ice cold
1.2 et E%%e%§?%u%§x§ﬁ§ge?-§§b%9nf§%gﬁf§§% ggéﬁﬂgﬁg w%g ﬁ%b white
solid melgﬁ@u 18D, 3gol8¢urevernafl wgrpakd, WHPRCiAR7 cOQ9, 5 2n§tm¥3 145

degrees. The.infrankgdnand (1HpyR,1,5 SPEeL aryers conshshenhew th the

assigned structure. Mass spectrun1 e El enental Anal ysis: for
C11H11Br N20BSteCsoCabicwe3gh88, 1FOURd: 89086veHal¢awcelds BBL.CFaEnd: 3. 28;
N, Calc. 6= FQun . 3
-red d "H NMR
I Br om: N (AP hoiBe Ay NS (A B2 mefhgy 23fa-red an
15 spectra were con51stent Wlth the assigned structure.

Mass spectrum: m/e 331 (MH'); Elemental Analysis:
for C11H11BrN203S: C; Calc. 39.89, Found: 39.86; H; Calc.

3.35, Found: 3.28; N; Calc. 8.46, Found: 8.47.

20 B. 1-Bromo~-N—- (methoxymethyl)-N- (4, 5-dimethyl-3-

isoxazolyl)benzenesulfonamide

A dry 1 L round bottom flask was charged with
BMS-224339 (26.5 g, 80 mmol), celite (52.8 g),

25 dichloromethane (400 mL), dimethoxymethane (56 mL)
and P4010 (10 g). The mixture was immersed in a
pre-heated oil bath at 38°C and stirred for 13 h.
HPLC analysis of an aliquot indicated the reaction
was complete. The mixture was filtered through a

30 pad of celite, and the celite pad washed with
dichloromethane (4 x 200 mL). The filtrate was
stirred vigorously with 0.5N NaOH (400 mL) for one
hour. The lavers were separated, the agueous phase
extracted with dichloromethane (2 x 100 mL), and

35 the combined organics dried over sodium sulfate,

filtered and concentrated to a waxy solid. The
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i soxazol yl) benzenesulfonam de A dry 1 L round bottom flask was charged
with BMs- 224339 (26.5 g, 80 mmol ), celite (52.8 g), 25 dichl oronet hane
(400 ni) wabme2sBpoxymet hane (56 nL) and P4010 (10 g). ThePaixsuL741as
imrersed in a pre-heated oil bath at 38C and stirred for 13 h. HPLC

anal ysi s Ofg%&d&h%%“@&ss%@%%%ﬁ%%.%B%y@@%%%‘%@he@a§2%@”9ﬁrte The m xture

was filtered through a celite, and the celite pad washed with

di chl or orretcr@a?rl@d(ﬂfnx aZOGCﬁL}Oathhe sEiediefaracnksr terier r@d Ovitgdr ousl y wi t h

0. 5N NaCH (4RQaMa)-o %%&s%n%ltl?lo%rtlrgi%gl aYer 9 We%t@ids%ll@roaie@,tot he aqueous
phase extracted w di_chl or onet hane x 100 mé) %@e t.he conbi ned

organi cs dEiteéddovér 2sEaiEMSIFf &tte > ]Cl Iftoér &d IR d to a waxy
sol i d. ghewas3%oW@eQ%éaz8&énB@EYhﬁ@i]%%l@lhe@@bt@aW@& adirssaeinded in

anhydr ous et her 260 0 n, an ice bath, eded d heptane (540
nL)  added adrroﬁ\‘rtr nbﬁ §%r ?gror &Of@r a;fl‘?xgrtﬁl a4 \?&aéﬂ t&ar]stand ina cold
room at - 58rfoalo--dayshokygesthild —51—v(as sealihedhed,- 3r—r nsed with col d heptane
(40 nl) and a|r on dried.for 10 h affordlo

AN

Br omo- N- ( metS FORCE B eI 3.8, soxaz I%s’?benzenjessul f onani de,
81.7 % APaQQJth% aslid, V\AITI}SI§1SC7|2I ¢@c. WﬁOﬁﬁeﬂZr@U@@n@efnttrfa‘tr on of the 10

mot her (b1 qyof1 9 dr; @%%S t%n %Eaaalaln'dz g&%’%aqflltz@%ldrﬁ%lid%e( 5.02 g) from

et her/ heptane as ab second crop of Br omo- N-

( met hoxy metdeE iR (5, @2d|grretfm@m FthiegdePdiege) Ben2&98%8ul f onani de, 3.72 g,
AP 99.9, 15 2 4% gpsg%ozl%pcryg)e OkHlNlﬂgoa{a,dNrmss spectra were consi st ent
with the assrgtned structure [ 2-]] D|rrethyl
hoxymethyl) - (4 5- dlme
lsoxazolyl)benzenesulfonamlde, 3.72 g, AP 99.9,
15 12.4%, mp 71-72°C. The 'H NMR and mass spectra were

consistent with the assigned structure.

C. [2-[[(4,5-Dimethyl-3-
isoxazolyl) (methoxymethyl)amino] sulfonyl]phenyl]

20 boronic acid

A 1 liter, 3-necked flask equipped with an
overhead mechanical stirrer, addition funnel and
thermocouple probe was charged with the aryl

25 Dbromide described above (30.0 g, 80.2 mmol) and the
flask was sparged with a slow stream of argon for
0.5 h. THF (400 mL) was added via cannula and the

resulting solution was slowly cooled to an internal
temperature of -100°C. n-BuLi (40.1 mL, 84.2

30 mmol) was added dropwise via an addition funnel
over ~ 20 minutes with vigorous stirring, while
maintaining the internal temperature between -99°C
and -101°C. The reaction mixture turned pale
vellow, vellow and eventually orange. After the

35 addition of n-Buli was complete, the addition

funnel was rinsed with THF (5 mL). The reaction

- 40-



i soxazol yl) (et hoxynet hyl ) am no] sul fonyl ] phenyl] 20 boronic acid A 1
liter, 3-necked flask equipped with an overhead nechanical stirrer,

addi ti onwannassand thernocoupl e probe was charged w t h POBUSINY42745

brom de descri bed above (30.0 g, 80.2 nmol) and the flask was sparged with

a sl ow stream efaiat@omdPat 01 hh.ocTHEA 400 Wiy tas radded, M@ cannul a and
the resulting.solution was slowy cooled to an internal _tenperature of

-100C. n- BUBUR FTUSER 230 THRa YR B de d dr-opiilse V% 4n additi on
funnel ovetmol )20 AViTHIt €83 L )V ivg QUERIET 1T iangs1amhi |cedmi ntai ning t he

i nternal tenperatur.e bet -99C . and .- 101C. e reaction_m xture turned
pal e vyel | 6w S8t I'oW %%Wéﬁ I BN g STAr e M HE- %55 gdifi tion of n- BuLi
was conpl etieyterivesJaddintpeom tufrennels wasi rrtiasnsed WidtweEHE (98B rl) . The reacti on

-40 WO 02/ 4 .PCT/ 274 S, {mai.nt ai at .- 10 20 m nutes
foll ow ng %@h—lgg;ﬁﬁ%ﬁ%ﬁn& ]t[hre:,\?‘r"e%%% 50t aqigct(hf&bfrrﬁ%e 160.4 nmol) in THE
(136 nL) weladded .i The gleowtistreadytsta gamnedda lamwhaddintdrare f unnel over 15
m nutes. Theq3 Jnternpal . temperature mas, |t ai ned -98 C and -101
C during tﬁ):e ac?&{]'ti on (Sef ?]he%boﬁygtpgal]‘m so%’ti on. hes\@g%cr%t?on m xture

turned |i ghftolortamge wasydtiswedarnd everntQfal sy fsal & el | ow. The resul tant

sol uti on wes1SitdwiRd vali cir -1t~ 8@ Gf@ledl by 1A Apldcowi ng which it was
warnmed to - -78 C. A_solution of 3N HCL (158 ni). was added in a sl ow
stream wi t FAGorBuL sttt Ficy dad A witicch adted rdact isohP"i xt ur e exot her ned

to -35 C. Eied=eacliten vigohie Wwas "wiilite Giurd Yy Gharth g red for 15 0.5 h.
The react| (:)rr]ea@t)g.tolil‘lr G If'lr%' L ov‘\c%sertr)naésd ftioeq-35 °C. The
reaction mixture was warmed to 0 °C and stirred for
IS 0.5 h. The reaction mixture (pH 0.1) was basified
with 4N NaOH (130 mL) to pH ~12.2. The resulting
solution was extracted with MTBE/hexanes (1:1, 2 X
300 mL), and the organic phase was washed with 0.5N
NaOH (4 X 100 mL). The agueous layers were pooled
20 and washed with MTBE/hexanes (1/1, 2 x 300 mL).
The agueous layer (pH ~ 13.1) was acidified with
6.0N HC1 (~ 85 mL) to a pH of ~ 1.0. The acidified
solution was extracted with MTBE (4 X 300 mL). The

organic layers were pooled, dried over NapS04,

25 filtered and concentrated to afford 2-[[(4,5-
Dimethyl-3-isoxazolyl) (methoxymethyl)
amino]sulfonyl]lphenyllboronic acid as a pale yellow
0il which solidified upon storing at 0-5 °C
overnight. (25.4 g, 93%, HPLC area percent 93.1%).

30 The 'H NMR and mass spectra were consistent with

the assigned structure.

D. N- [methoxymethyl]-N- (4, 5-dimethyl-3-
isoxazolyl)-2-(4,4,5,5-tetramethyl-1,3, 2~
35 dioxaborolan-2-yl)benzenesul fonamide.

~d]-



with 4N NaOH (130 nL) to pH -12.2. The resulting solution was extracted

with MIBE/ hexanes (1:1, 2 X 300 nlL), and the organi c phase was washed with
0. 5N  Na®H (2132484000 nL). The aqueous | ayers were pool ed 2BCEOEOMRZ4dled with
MIBE/ hexanes (1/1, 2 x 300 nmL). The aqueous |layer (pH 13.1) was acidified

with 6.ONHO - 183 QE%'E%U%dp%oQ%omeé\@léE&Eéﬁﬁﬂﬁpkﬁﬁ%lt%olUt'on vas
extracted with MTBE 4 X 300 ni). rgani c l'ayers were pooled, dried

over Na2SOBagpstiiic] gérad bard @@a@eﬁttﬁ%e&rta@ o rc@relesEs, 5-

D met hyl - 3ykg0xazely) (IREh@RETRIhY) « amibok <sudeavidsehenyl ] boroni c acid
as a pale yellow ail which SO|IdIerd upon storlng at. _0-5 C overnight.

(25.4 g, 9§%0VﬂPLé5aroeéf percentes.) l"/&’lnﬁéfoihe( ‘H VR ’dnd nass spectra were
EOSSI stﬁnlt ot , Bhel a;s;&h]@m@dl ] &Em@cm,r)eana ﬁﬂac{]d@hh@émhhy|] -N- (4,

i met -3--- soxaz yl)-2- et r amet -
di oxabor ol 8‘%“@? FHENZ 5%)@% Pﬁh&e X YAROMGZ) %‘f@éf%Péﬁl USOL/ 42741 A
1-liter rouﬂdohOMtsom’mflﬁlbamdemt@medraw ich Iegnetd drstihe lbean Dean- St ar k

trap and c%@ %1?%%)& was char%?)d with the t}%ronl acid S, descri bed above

(25.0 g Siracol “CoMRy 77, 1 E g d ol uene (1500 ni)

and pl acedh@aderi ant ratfiospHere aofcoalagowf Theé mounsr.e Was usoated to
Vi goroys 1 qlhux,and Wl eh 8% ;ealheeked din Jfhe Jranear, trap over - 20
m nutes. The m xture was eheate refl ux a tota of 1.5 hours.
Tol uene 10MLXIBIRL PURSS IGEYT 1] §m0|e@&r@fcfeda@dl th&Atégdti on  mixture

subsequent Ly -peRGRRET &ed A I%)Jl@lta%reﬂy qxsa@lort@t Qrf g approximtely 16 h to
afford N [rret hoxynet hyl ] - (4 d| nmet hyl - 3-i soxazol yl.) - 2-
[methoxymethiy1] -N- 5-dimethyl- 3 isoxazolyl) -2~
(4,4,5,5~tetramethy1~l,3,2-dloxaborolan~2—
15 vl)benzenesulfonamide as
a viscous, colorless oil (31.9 g, 103%, HPLC AP
97%). The 'H NMR and mass spectra were consistent

with the assigned structure.

20 EXAMPLE 2
Preparation of Halophenyl Compound ITT

A. 4-Bromo-3- (dibromomethyl)benzoic acid

25 A 3 L 3-necked flask egquipped with reflux condenser
was charged with 3-methyl-4-bromo-benzoic acid (50g), N-
bromosuccinimide (41.4g, 1 equiv), azobilsisobutyronitrile
(0.5g) and triflourotoluene (750 mL). The headspace was
purged with argon for 10 min. The flask was placed in a

30 preheated oil bath at ~110°C, and stirred.

Additional solid NBS (41.4g, 1 equiv) and AIBN (250 mg)
were added after 3-4h. Additional solid NBS (41.4g, 1
equiv) and AIBN (250 mg) after another 3-4 h. AIBN was
added periodically (250 mg) every 3-4h with heating and

35 stirring under reflux. for 12-24h until the side

chainmonobromide:dibromide ratio is ~7:93 or bettexr as

judged by analytical HPLC. The mixture was cooled to RT
- 42



(4,4,5,5-tetranet hyl -1, 3, 2-di oxaborol an-2 15 yl)benzenesul fonam de as a
vi scous, colorless oil (31.9 g, 103% HPLC AP 97% . The 'H NWVR and mass
spectra we0e2/388si stent wth the assigned structure. 20 BXAVRMUIE2241

Preparation of Hal ophenyl Conpound |1l A. 4-Bronp-3-(di brononethyl)benzoic
acid 25 A 3+ I1ask eauiRped M m refddby candgnser, MWes wcharged
wth 3-net ﬁ’lllt-lﬁsggogr%gbénzm c aci (F:Ié% oI 09), N br onosucci ni m dg (41.4qg, 1

equi v), az@bPCs*rug@blt}iﬂW?oﬁlttlﬁirIe@ 10 15@3)—5@&{} tbraitfhl glrotluetd (I5¢sL) . The

headspace was1cRygedndW { R <AB0nfidle 10 tH RolEheddasle wa&eplﬁﬂa@ ina 30
preheated oil bath at 110C_ and stirred. Additi onal sol i g IgB 1 4qg, 1

equi v) andWR{SBNl('—”2§(9‘Cr’?@Pn FEredadded af e $o4HS NG NBS
(41.49,51 weawi )-78nd)ALBN250 ) oaf ber) anetiherind £t ﬁ%l]Bﬂ‘daxvvaSakeadded

periodically (25Q ng) every _3-4h with heatin rri.ng under
reflux. foff® &Hleuntﬁ F?&lé% &’@Scﬁ&lrnr?&?&#@m%é“eﬁt@gﬁm £ ergatl ois 7:93
or better a&lgfhutdgﬁd Ab B ravmal-\Bt- (@albﬂdiﬁkﬁet‘ﬁja yiextzurie wasiccoalsed to RT -42

WO 02/ 32884 PCT/ USOL/ 42741 W|t stirrin 250 nmL hept ane was added
dropwi se, drd the 84 x tirle taﬁjéw NP d IS qCés &V atth 21£2 The sol i d was

col | ect ed eashed waee naith cﬁ%x@nﬁ@ﬁ ane. athe seddkntvas air suction
dried ig he solid was washed with 5 warm (-70C) water (3 X 500 ni),
t

stirri HOTO 8 9€ake each time. The solid was air suction dried 12h.
The weight of @ﬁr@mﬁﬂ- (vaisb raanmratdad )ibenzoitc raciok Wwas: rnF2nBg;l 84% HPLC

per cent 10 NGEomPE. e 2ol G R S50 (1300 T BT hoth. butyl

celite pad was rinsed with 100 mL of hot butyl acetate,
the volume adjusted to 325 mL, and the mixture reheated

15 to reflux to obtain a solution. Upon cooling to room
temperature, crystals formed. The mixture was stirred,
and heptane (650 mL) added at RT and then in an ice bath.
The solid was collected and washed with ice cold heptane,
and dried, affording the product 4-Bromo-3-

20 (dibromomethyl)benzoic acid in ~70% yield. The 'H NMR and
mass spectra were consistent with the assigned structure.

The sidechain monobromide was typically present in <5%.

B. 4-Bromo-3- (dibromomethyl)benzoyl chloride
25

COCI

CHBr,

Br
A 250 mL round bottom flask was charged with the

4-Bromo-3- (dibromomethyl)benzoic acid prepared as
described above (114.6 g, 307 mmol) in anhydrous
toluene (1.14 L) and anhydrous DMF (6.3 mL). The

30 resulting suspension was stirred at RT under an argon
atmosphere. Oxalyl chloride (29.5 mL, 338 mmol) was

added dropwise. The reaction mixture became a clear
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acetate, a
rinsed wt

nd filtered through a snmall pad of celite. The celite pad was
h 100 nL of hot butyl acetate, the volune adjusted to 325 ni,

and the Waboussss eheated 15 to reflux to obtain a sol uti oRCT/UR@IM2¢410l i ng toO
erature, crystals forned. The m xture was stirred, and heptane
g/% ad At S%EL?CQ_Q)nt REN i %@ld ¢ Rl reath8 30! | %P&ﬁ:ﬁ col | ected and
ice cold heptane, and dried, affordrng t he product 4- Br onp- 3
20 (d|bronéﬁé@ﬁ@ﬁ%@bﬁ%@ié%@ﬂ@ﬂomn“@$0%9WRQQ$e'Fﬁez HNWR -andemass spectra

glantt iWrl hvatsh@ie%%%'tgs@e@w%tyr UGIdH & gulh®, Yidechaidy irnpbr oni de was
present in <5% _ B, 4-Brono-3- (drbronnnethyl)beqﬁ%¥%bchlorrde 25

room tenp
(650 nL) a
washed w t

wer e consi

typically
COCl CHBr 2

atpthe I He PduRd b SERGTR R Afs 2EargEd SR

4- Br onos5 3- (ishrcomeitnsdaeraoiac r@ealadypreemrcﬁ:@taﬁ: sesaHdedmbove (114.6

g, 307 nmo
The 30 res

m Xt ure beca
the end of

bot t om @f
rotary eva
4- Brono- 3-
solid 115.

). 1 n_anhydrous tolueneh&g and a dro&3 DVA'" (6.3 ).
“argoi© at mospher e.
Oxal yl ChlGFldﬁk@ﬁ%dhdm%ﬂ33&nmmMD dmrcrmmw@ﬂsdbbmmxmed'Eheareactron

Ehg AsTEn Was “st Iﬁ’fe Snde r

Gang .a s%éﬁ%'solﬁ%LgQ5 ?%ﬁ? &PQT/USC&{%g ﬁh égﬂlOM/solutlon at

tﬁ% reaction

the reactl 6n was conplete in 2
hours. Thepeguolamt on Mad &ecéﬁ&eéHaMMQ fpentaugunay ophsidepesited at the

thes eagt i gﬂ@aksggqc%gg.solutron 5 was concentrated on a

porat or an "Ren on a hlgh vacuum punp overni ght to dryness.

The

(dibronnnethyl)benzoyl chl oride was obtained as a |ight brown

02 9,95 %, %% 8l.daaRd ALER 1 1RANCEMerT193a2 M cThe 1H NVR

spectrum was consi st ent

15

20

30

A vessel was charged with 488,4 ml of Sulfolane. 24.0

[\

o__N

CHBr,

Br
g of NaH (60 % suspension in mineral oil) was added under

an inert gas blanket. The suspension was agitated and
heated to 50 °C. In a separate vessel, 40,7 g of 1.2.3-
Triazole were dissolved in 244,2 ml Sulfolane. The
solution of 1.2.3-triazole was slowly added to the NaH
suspension. Efficient agitation is essential. Evolution
of hydrogen was observed. If hydrogen evolution

gets too violent, addition has to be interrupted. After
additon was complete agitation was continued at 50 °©C for
1.5 hours. The 1.2.3 triazole- sodium suspension was
cooled to 30 °C.

The acid chloride prepared as described above was
dissolved in 600 ml of Sulfolane. When all acid chloxide
was dissolved temperature was increased to 90-95°C. At
this temperature the Na-triazole solution was slowly
added. During addition the temperature was maintained at
95-100 ©°C. The reaction was slightly exothermic. During

addition slight gas evolution of nitrogen 1s observed.

- A4



10 with the assigned structure. C.

2-[ 4- Brono- 3- (di brononet hyl ) - phenyl ] oxazol e A vessel was charged with 488, 4
m of SulWobzsass4 24.0 O /N CHBr2 Br 15 g of NaH (60 % sREPERGI/42MI n
mneral oil) was added under an inert gas blanket. The suspensi on was

agitated anthe he@tiednt a-RfiiGed FR FERAMAIRVESERIN ANik BHofvak 2. 3-
Triazole were dissolved in 244,2 nm Sulfol ane. The sol ution of

1.2.3-tri az6f® s PSP HRTe V%o R G2 G Ssuspertd o BF i3 ent

agi tation nEnesgenrt mdlxtzeoldd avolefd hydragen wasiabsaragd: dd dydrogen
evol ution gets t viaglent, additiqn has to be interrupted. After additon
was conpl eggeaﬁioﬁ% i %L\%dsonco%iér#uzd SN 1 g o s i B © e 1.2.3
triazol 8- 0dioumisuspensican wes ridaicdalged Heo t30hpEr afhercadiad cghlidrdae
prepared a cribe Qve was i ssol ved 4.n .600 m _ of Sulfaola When al |
acid chlor ?‘geé%%watgl%d%soggs\fedn% é:r?ﬁ%roa atcj%ree a\%éisltllr?@r éqfssef%m§%§§-e95%%oAt this
t enper at ur @t g Nateri azxolee ssblag iaod Was sliowayr SGoidadtkd Do 3@ addi ti on
the tenperakyrey i nta] VAL 21957 .. | QN ightly
exot herm c. Du%i \rllvg% g?di :I?%cnn%l atl% gieg%vgls&%%gtner%%%rﬁ ﬁ}&\ﬁ b?s observed.
44 WO 02/ 32884 1PCTAUSO Westra withe waddirt-of e qailee 7260 vI@hechatidd:  When

addi ti p was ocCoRRhelRit AJiHALILR WA LARtINUEH 18101381l 00 e fA130 M n.
The m xture was cooled to 10C, added slowmy to an ice cold Solution of
66.7 g of POt asdituRrendodmatds Hnerdredhy It peenydtlexaardientid Aidig 3t he

t enper at urgbel ow 10C. After the potassium carbonate addition was
conplete, 660 nL of water were added and the m xture agitated for 30 mn
at 10 C. The crystdl § wér @-ildoBared-and ddbiretiopythyl) -

phenyl]oxazole were dissolved in 666.7 mL of MeoH at

15 reflux temperature, 20,0 g of charcoal were added and
reflux was continued for 5 min. The charcoal was filtered
off at reflux temperature using a pad of hyflo filter
aid. The cake was washed with 66.8 mL of hot MeOH. The
solution was slowly cooled to ambient temperature.

20 Crystallisation started at about 35 °C. The mixture was
agitated for one hour at ambilent temperature then the
temperature was lowered to 5 °C slowly and agitation
continued for 1 hour.

66.7 mL of water were added slowly and the mixture

25 agitated for an additional hour. The crystals were
collected by suction filtration and dried to constant

weight in vacuo. The yield of 2-[4-~Bromo-3-

(dibromomethyl) -phenyl]oxazole was 120 g. The 'H NMR and

mass spectra were consistent with the assigned structure.
30

D. 2-[4-Bromo-3- (formyl)phenyl]oxazole

A 1000 mL round bottom flask was charged with the
oxazole as described above (30 g, 75.8 mmol) in
35 morpholine (67 mL, 757.6 mmol) and distilled water (17

nL). The resulting yellow solution was stirred under an

-~ 45-



suction and washed with water. The cake was washed with 10 45C warm wat er
to renove residual sulfolane. The yield of

2- [ 4- Br o0 82/82884r ononet hyl ) - phenyl ] oxazol e is 133.3 9 1BGT/BSer/42f41

2-[ 4- Brono- 3- (di bronmonet hyl ) - phenyl ] oxazol e were dissolved in 666.7 nL of

MeoH at  1Sdgefd weriemmpenat Wil w2 Gdhtafa charepalc wereadded and refl ux
was continyed for mn. The charcoal was filtered off at refl ux

5
t enper at ur & WEHHG AFad SO A 5F ISR R L erhe alkd vdie vishediafi th 66. 8
m. of hot Ne@HdiEhe1yseldt ithreinasl stiompa ool 1ad, e lardd entedamperat ure. 20

Crystalli saitni Qn settaerrtoecle aetou%b%ut 35 C E&% m xt yr.e was \?gi tated for one
hour at anbiert Temperarure st BerctHe - t diferdtine Wad b iEied $¢% C sl owl y
and agi pat iton HREGhteindues. sf oonb leowe .1r6@ hadrsaf VEterraserel @dded sl owl y and

the mxture ;.25 agitated far; an addi tignal }f&ciur(.l The76cor¥nsﬂ)al s were
coll ected by suction filtration and dried to const'ant”~ wei gﬁ% I n vacuo. The
yield of 2404Br sripvdy @dichpombretrhiilide phding ixazotee wees <20rmepd Hie ' H NMR

and nmss re.c i ste i i gn uct . D.
B oo (e R S D A, O o o i S

charged wi 195t Hé 1 t6x&sol @agsedestitibéebdve (B9 gL)75u8l hadl Hah G5

nor pholpyne Ty (D7 I i st r.(1 ) esul ting
yel | owlgol G{ ?(?r?nkm%s) ‘st iI?re u)r? ?rlqaog_{ %E%%%4%C%J§OE§Z@§ ar gon
at nospher e %Anddadsvhegtldd t 8479 & axcdrchand Péhperddt-¥r e. (CSEMol i d

preci pi t at etheoutruofe Lheisohuli emyim®iiatel v apdtihen oy partigl ly
nmel t ed, resgltl g 1in_a heteraogeneous m xture. The reaction was nonitored 5
by HPLC and w&Sc 85| Et&5Pnvechddr £ et iPgadicaiehexane (470 mL) .

The hot solution was filtered to remove a small amount of
15 insoluble solid. The filtration funnel was rinsed with
hot cyclohexane (3 x 100 mL). The combined hot
cyclohexane solution was stirred, cooled to RT and
seeded. Crystallization occurred within 10 minutes. It
was stirred at RT for 4-5 hours, stored in the cold room
20 at 4 °C overnight and collected to give an off-white
crystalline product. The solid was suction dried to
afford 2-[4-Bromo-3-(formyl)phenyl]oxazole, 19.2 g, 91.2
% yield and HPLC area percent 98.5. mp 100 - 104 °C. The
'H NMR and mass spectra were consistent with the assigned

25 structures. Elemental analysis for C10HEBrNO2 * 0.1 HpOx
0.1 CgH13-
C: Calc: 48.54, Found: 48.95; H: Calc: 2.84, Found: 2.94;
N: Calc: 5.34, Found: 5.29. KF (H20) Calc: 0.69,
Found:0.63.

30
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m xture was cooled to RT. Then HC1L (1N, 760 nlL) was added slowy and
portionw se. The m xture was stirred at RT for 1 hour and in an ice bath
for 2 how@o2/Iise4 solid was filtered, washed with H20 (1 RCLOSowH2y41and hot
H20 (3 10 x 100 mL). It was suction dried overnight to give 18.0 g of
yellow solid, 94.1 %yield and AP EX&%P@E(%R' NB). The crude solid was
conbi ned vmth a previous batch ( 1.8 g) and was di ssol ved in refl uxing
cycl ohexane (470 nml). ZAHemsttesd YRGS el t43) renove a snal |
amount of 15 insol uble solid. The flltratlon funnel was rinsed with hot
cycl ohexane (3 x 100 nlL). The conbi ned hot cycl ohexane sol ution was
stirred, cboled to RT and seeded. Crystallization occurred within 10
mnutes. It was stirred at RT for 4-5 hours, stored in the cold room 20 at
4 C overnight and col |l ected {Ro0i ghean of f-white crystalline product. The
solid was suction dried to aff 2- [ 4- Brono- 3- (fornyl ) phenyl ] oxazol e,
19.2 g, 91.2 %yield and HPLC are l_Percent 98.5. nmp 100 - 104 C. The | H
NMR and mass spectra were consi%ye with the assigned 25 structures.
El emental analysis for CLOH6BrNO2 * 0.1 H2O* 0.1 C6H12 C. Calc: 48.54,
Found: 48.95; H Calc: 2.84, Fo 2.94; N Calc: 5.34, Found: 5.29. KF
(H20) Calc: 0.69, Found:0.63. B 46 WO 02/ 32884 PCT/ US01/ 42741 EXAVPLE
2A Alternate Synthesis of Exanpl e 2DCHRr2MeO e O NH CHBr2 Br

Br

A 1 L round bottom flask was charged with potassium
hydrogen carbonate (13.3 g, 132.3 mmol), water (220 mL)
and acetone (150 mL). The resulting mixture was cooled
to -10°C to 0 °C in an ice/acetone bath.

10 Amincacetaldehyde dimethylacetal (14.5 mL, 133.1 mmol)
was added and the mixture was stirred at -10 °C to 0 °C
for 15 minutes. 4-Bromo-3- (dibromomethyl)benzoyl chloride
(50.0 g, 127.8 mmol) in acetone (200 mL) was added
dropwise in 0.5 hours under argon. During the course of

15 the addition, the reaction mixture was seeded when
cloudiness occurred. The resulting milk like suspension
was stirred at 0 °C for 2.5 h. The solvent acetone was
removed on a rotary evaporator. The solid was collected
by filtration and was washed with water (50 mL x 2). It

20 was suction dried for 13 hours and vacuum oven dried for
6 hours at 60 °C to give the carboxamide aa a yellowish
solid in 95.6% yield, HPLC area percent. The 'H NMR and

mass spectra were consistent with the assigned structure.

25 B. 2-[4-Bromo-3-(dibromomethyl)-phenyl]-5-methoxy-

oxazoline

A7



5 A 1L round bottomflask was charged with potassium hydrogen carbonate
(13.3 g, 132.3 mmol ), water (220 nL) and acetone (150 nL). The resulting
m xture wa@owsasBed to -10Cto O Cin an ice/acetone bat hPCL/OS01/42741

Am noacet al dehyde di net hyl acetal (14.5 ni, 133.1 mmol) was added and the
m xture was stirred at -10 C 0 C for 15 m nutes.
4-Bronn-3-(dibronnnethyl)benf%%%bggloride (50.0 g, 127.8 mmol ) in acetone
(200 nL) was added dropwi se in /0.% hours under argon. During the course of
15 the addition, the reaction n®
The resulting mlk |ike suspensio
sol vent acetone was renoved on
collected by filtration and wa

e was seeded when cl oudi ness occurr ed.
was stirred at O Cfor 2.5 h. The
otary evaporator. The solid was

hed with water (50 nL x 2). It 20 was
suction dried for 13 hours and vaguurgHBign dried for 6 hours at 60 Cto
gi ve the carboxam de as a yel |l ow solid in 95.6%vyield, HPLC area
percent. The 1H NMR and nass spectra were consistent with the assigned

structure. 25 B. 2-[4-Bronp -3-(dibrononethyl)-phengl]:S-nethoxy- oxazol i ne
- 47 WD 02/ 32880 PaTy USoarad 2729t oved @55 N'RRHE AT 829 AVEBD RESr ound bot t om

flask was ehargedcwith the .3ani de7acemdb1(30. 3ntyd@bus Mol ), anhydrous
ol ene (200, 1}gandgfl L3950 LRUDLATELS LT s 208 Bl ) The
Trifl uofobaronsemhenate (B3 miktwas addedodilegwitse -1in @ Thdurs. A
SUSpenSiOnoﬁainog%agggqacg@%ne bath under argon.
Trifluoroboron etherate (33 mL) was added dropwise
in 0.5 hours. A suspension was obtained. The
suspension was warmed up to RT and stirred at RT
10 for 1 hour. The suspension was heated at 60 °C for
3.5 hours. TLC indicated that the starting material
was consumed. The mixture was cooled to RT and
poured onto saturated sodium bicarbonate solution
(1.2 L). The sodium bicarbonate mixture was
15 stirred at RT for 0.5 hours (pH=9) and was filtered
through a celite pad. The pad was rinsed with
toluene (200 mL x3). Each rinsing was used to
extract the aqueous phase. The toluene layers were
combined and washed with saturated sodium
20 Dbicarbonate solution (250 mL), water (250 mL x2)
and brine (250 mL x2). It was dried over MgSO4 (50

g) and charcoal (9 g) for 1 hour at RT. After

filtration and concentration, 27.8 g of 2-[4-Bromo-

3-(dibromomethyl) -phenyl] -5-methoxy-oxazoline as &
25 vyellowish solid, which was used for the next

reaction without further purification.
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suspensi on was warnmed up to RT and stirred at RT 10 for 1 hour. The
suspensi on was heated at 60 C for 3.5 hours. TLC indicated that the
starti ngweozsissd was consunmed. The mi xture was cool ed t BCRUS@mt741pour ed
onto saturated sodi um bi carbonate solution (1.2 L). The sodi um bi carbonat e
mxture wag 15 stimred ab-BL (frehr15 hews 10RH-3b1and was filtered through
a celite pad. The pad was ri nsed wth toluene (200 nmL x3). Each rinsing
was used to extract the aqueous phase. The tol uene | ayers were conbi ned
and washed with saturated sodi um bi carbonate solution (250 nL), water
(250 nL x2) and brine (250 niL )./,\jt was dried over MgS&4 (50 g) and
charcoal (9 g) for 1 hour at RT. After filtration and concentration, 27.8
g of 2-[4-Brono- 3-(dibrononet hylLyxphenyl]-5-nmet hoxy-oxazoline as a 25
yel | owi sh solid, which was used the next reaction wthout further
purification. -48 WD 02/ 32884 PCHNJE gHZbZMl C
2-[ 4- Brono- 3-(fornyl)-phenyl ] oxazq| e NCHO Br A1l L round bottom fl ask
was charged wi th BMS-240682-01 527.8 g, 67.1 mmol), DBU (24.1 nL, 161.2
mmol ) and norpholine (56.4 nlL, 646.7 mmol). The m xture was heated at 60
%th or 2. 5 how& ﬂ*Bl@@ﬂdndioct&to;adgtl%létm%rst idgrgeat erit m&mmmpﬁabr eﬂ.
ere mxtur S e - t n.an i acet one bat h.
The 10 t|r i'nd &035“'3 "Bgdss| 3#?& rj% gut"@k gé(l Hr—an& 350 m) was
added dr OpWo&@hlol’lJ_@le5 (B6UKS mLThe& 4%t.i7r mirrag. ) stzmteeduaa‘tume W23 meadfed
pot assi um ter tbut-oxi de  THFy, goluti opryas added. e J eagtiangm xture was

war med up o
material hjad disappeared. The reaction mixture was

cooled to -10 °C to 0 °C in an ice/acetone bath. The

10 stirring stopped. Potassium tert-butoxide (1 M in THF,
350 mL) was added dropwise in 0.5 hours. The stirring
started after ~20 mL of potassium tert-butoxide THF
solution was added. The reaction mixture was warmed up to
RT and stirred at RT for 5 hours. It was put aside in a

15 -40 °C freezer for 13 hours and then was stirred at RT
for another 2 hours. The reaction mixture was cooled to -
10 °C to 0 °C in an ice/acetone bath. HC1 (6N, cold, 214
mL) was added dropwise in 15 minutes. The mixture was
stirred at 0 °C to RT in 0.5 hours. It was transferred to

20 a 2 L separatory funnel, diluted with EtOAc (300 mL) and
water (300 mL). The agueous layer was separated and
extracted with EtOAc (300 mL x 2). The organic lavers
were combined and the combined organic phase was washed
with brine/IN HC1l mixture (200 mL/30 mL ), brine/water

25 mixture (200 mL/30 mL x2) and brine (230 mL x2). It was
dried over MgSO4 (50 g) for 0.5 hours and concentrated to
21.3 g of semi solid. The crude semi solid was dissolved
in warm THF (60 mL). The THF solution wasg added dropwise
to a mixture of refluxing cyclchexane (600 mL) and

30 charcoal (3.6 g). The mixture was stirred without heat
for 0.5 hours and was heated to reflux. It was filtered

through a celite pad and the pad was washed with a hot
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RT and stirred at RT for 5 hours. It was put aside in a 15 -40 C freezer
for 13 hours and then was stirred at RT for another 2 hours. The reaction
m xture wae@owssBed to - 10 Cto O Cin an ice/acetone bat hCT/HSL/426M, col d,
214 nl) was added dropwise in 15 minutes. The mxture was stirred at 0 C
to RT in 0.5ihours. okt cvesoheanst erned (b0 Iaﬂ/g RrLxseparahery:fupgek,
diluted with EtQAc (300 nL) and water (300 The aqueous | ayer was
separat ed afd® eXEracteat®itt ROEtEnE €30 ﬁfl%O?}ShTWE15?géﬁ?édra?@?s wer e
conbi ned an@lh&h@oaprrbf@ade@r @ﬁﬂﬁ@ ph@@@cma@awamggomeahlbrl ne/ 1IN HC1

m xture (200 n/30 nL ), g mater E nlxt gzgg m./30 nL x2) and brine
(230 mL x2)SYTtOoRes*ngr i & %@Sﬁi ?%6 ) FXF 1HBhF S angce ﬁ% ntrat ed
to 21.3 g-m@osemmoxmhgdtoThE Crode mfﬂtuselwdsmaslﬂrsStheﬂT Farwar m THF
(60 nli) THF solu agde to ure of refluxing
cyclohexanhﬁf%ﬁﬁ T EE%HS c argog ggmhofrsThgﬁﬁl%fu?e BReE°5eTrred

w t hout heagfofﬁy1pd§hg@91 Ogggom@s @@@tedllectealhy filtwasidbhl &eaed
through a celite pad an pad was washed with a hot - 49 WO 02/ 32884
PCT/ US01/ 42923 S‘Fﬁ&%‘a?edﬁ%e@yﬂ ohExane/ THF ¢ 90T ALIeS npPkasyedThe #Rltrate
V\/anCOl’lCegtcﬁﬁieﬁlhi@e1§@|11@di)1fl yglifvgﬁﬁ@mhlﬂgra%ogltéa g@eceﬁhawoal treated
crude pro ssol.ved in cl ohexane tor,

Crystall E@lﬂraé]éﬁ H?%&Iﬁég&-ﬂal 1§ 1% CI?FSl%rLF)éE“?E %fl&he%\}ﬂfs stirred at
RT for 4 |HEEBgm®ﬂ sbeacatrd. C for 13 hours. The 2-[ 4-Brono- 3-
(fornyl)-phenyl ] oxazol e was coll ected by filtration and was suction dried
at RT for 13 h. It was obtained as an off-white solid in 72.3%yield, HPLC
area percent 99.8. 10 The '"H NVR amRM@sis spectra were consistent with the

assigned structure. BEXANBLE 3, BIeparation,.0f Sonpopnch ofr Fornul a |

15
A. N- (4,5-Dimethyl-3-isoxazolyl)~-2'-formyl-N-
(methoxymethyl)—-4'-oxazol-2-y1[1l,1'~
biphenyl]sulfonamide
l_‘
O __N
O S\ /%)\CHa
MOMCH3
20

A 3-liter, 3-necked flask eguipped with dropping funnel,
condenser, overhead mechanical stirrer, and thermocouple
was charged with Pd(OAc)z (0.56 g, 2.5 mmol), and Ph3P

25 (1.76 g, 6.7 mmol). The flask was purged with a slow
bleed of Argon gas overnight. Toluene (125 mlL) was added
via syringe. The resulting pale yellow solution was
stirred and heated at 73°C to 75°C 4in an oil bath for
approximately 1 h 10 min. The color of the solution
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15 A N-(4,5-D nethyl-3-isoxazolyl)-2"-fornyl - N
(et hoxynet hyl ) -4' - oxazol -2-yl[1,1' - biphenyl]sulfonamde O/NOCHC 0 O N-O
\ SAN CH3vOnwssg®H3 20 A 3-liter, 3-necked flask equi pped MTNHSArL2p4 ng

funnel, condenser, overhead nechanical stirrer, and thernocouple was
CharQEd MﬂbHaBQEEQQ)%hQQ 26 @ro% %aqgogklléWdtBh%Br%5y@i&%ﬁzgo Gafxmol ) .
The flask was pu % a sl ow

as overnlght Tol uene
(125 nl) vvé’§a§‘68eaedv?§ S?F’ie%élaliﬁe PésaPr Ffﬁ'gl éleyélol 1861 #fi"on was

stirred an e t  Z3C oZ/5C in an oil bath for approximately 1 h 10
m n. The C%F%r%%?qfﬁe éolu?%o%ﬁ- 50 WD 02/ 32884 PCT/US01/ 42741 gradually
changed from paPesypantaant 6ogarle hiakl of thedaikaceramye oredcand té¥ent ual |y,

bl ood-red. fhegsgl ubh0R was1)was ceahedto,- (328G, ASel ution consisting of
t he pi nacol boronate ester % (11.6 g, 27.% &nn%f in tol uene; 2-[4-Brono-3-
(fornylphenfbk@yaphbﬁyalaxaz@150 QZNﬁDQ)SOe@ham@H (3®th5mCﬁL)33§n§ t ol uene

(325 ni) was  adde i can t horoughl vy degassed sol uti,on of 2. OV
Na2CO3 in mgiér %5% 1 3§5d5%’ Vi 8%%n§la %The reéu ‘taAt mxture was

10 stlrredt@ndouhelyoﬁagaeﬂe@agoﬁ@au@@ oé anOiMhiNepalz imemeérreat Urlé Oof

approxinate 72 Ctao 74 C_ The r bor.onat e ester (11.6 g,
P ol ) Tl n RS BENE S 2a ST r  BAGF BEAE St BTV SoP R 00" i putes
(-5.5 MWDIsmhrmedaaoﬁ bbeoratlelt ivndwals d&eertyd2@ol anmimitees)alf or a t ot al

addition tinme of 2 h. o
temperature of approximately 72 “C to 74 °C.

The remaining pinacol boronate ester (11.6 g, 27.5 mmol)

in toluene was added portionwise at intervals of ~ 20

minutes (~5.5 mmol of pinacol boronate, 7.9 mL every 20
15 minutes) for a total addition time of 2 h.

The mixture was cooled to room temperature and combined

with another small batch of crude product (prepared in an

identical manner from 2.5g of 2-[4-Bromo-3-

(formylphenyl)oxazole) . The layers were separated in a
20 separatory funnel. The agueous layer was extracted with
EtOAc (4 x 120 mL). The organic extracts were combined,

dried over MgSO4 and filtered through a Teflon filter

(pore size: 0.45 micron). The filtrate was concentrated
to afford a reddish-brown oil (41.4 g).
25 The o0il was dissolved in EtOAc (300 mL) and

trithiocyanuric acid (TMT, 5.6 g, 31.6 mmol) was added.
The mixture was heated at ~ 55°C for 0.5 h, then
charcoall® (27g) was added. The resulting suspension was
stirred for ~0.5 h at ~ 55°C. The suspension was cooled

30 to 5°C and maintained at that temperature for 15 minutes,
then filtered through a 3" pad of celite. The celite
pad was washed with EtOAc (3 x 200 mL). The filtrate was
washed with 0.5N NaOH (4 x 150 mL) in a separatory
funnel. The organic layer was then washed with brine (1

35 X 150 mL), dried over anhydrous MgSO4, filtered and
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The m xture was cooled to roomtenperature and conbined wth another snall
batch of crude product (prepared in an identical manner from 2.5g of

2- [ 4- Br oo 82/33884r nyl phenyl ) oxazol e). The | ayers were sepR€BUS@/42m1a 20
reparatory funnel. The aqueous |ayer was extracted with EtQAc (4 x 120
). The organdéentexd et So Welws GO RS ofT i etk oves) MyS4e apdy Tkt er ed
through a T .flo(glfi ter &?ore s('L&e: 0. 45 n‘icrop%l. The filtrate was
concent r at 6d ST AFF o'y B FEudi TH ot of 1 TS 1 2 )9 25l Themspl) was

di ssol ved iy £t LA d 300md- ) and, 4 it i ric acd T, : , 31.6
mol ) was added. ~The m xt ure warsé hvigéa{e%I)&%'fttf%‘CEtI éLS%C f%érjo%.%@ﬁ,@t%e%

char coal 16 ¥y CR@Cftde® 7 e wasAddey sudpenseonl ey stspeediénr -0.5

h at - 85C, L ; FOn ool.ed 30-40 5C,and nmintained at that
t enper af ur ewaf%reS 1% n?ed]nﬁftée)tg V@tﬁgln 5 tgi%’e ’thrc%ktljeg:jhs%IS%e'j']:ls|ola%ll1 of%%elite. The
celite padosissdvashes idt HOACc{hed 200 1t dheod4d dua er wasy 5 washed
with 0.5N NaOH (4 x 150 4N .a aratory funnel. The organic_| ayer was
t hen washed Wit e%’rit#éertl lt)?r@ ?ug{(}i‘iaedg o»‘%‘?gl a?r%ﬁ]ohtgewgs”&ﬁ?
filtered antklitsl-palDv R 32884PCTH/ ISHYARY4A13 @uenir)at edri® gi ve a
yel |l ow oi | A .-Ihe aj . di i n, Et 300 nL) and TMI (5.6
g, 31.6 mmj)slscr\]/ahtgg ac?d%?.’aé#]eed\%lax hur%’%a?%%%t%%%%@%)orl %5 h, then
charcodf (ZErpraesaddetieThe Thes uindang s uspensivors Siwas wishedd for -0.5
h at - 55Cikhe suspensi an was rsool£d 1o ' [ t hat

t enper at ur glf or 15 m'fllut es, tﬁneﬁ) bi i(ﬁiler em]?cr}%g aﬂ;?}fsl’ gﬁ%@ "celite. The
celite pad fWds axesheddvddnErAEm {3l X Q0 v )crukhe M- (4 ratkinvashywashed with

0. 5N NaCOH %i&ol%dﬂ.})l)i_?ia;f&% reri%?ﬁr@&cﬁ}{%oﬁwyl yThe ar '%&_ayer was

then washed w th brine X 15 _ ver -“anhydr ous S, filtered
and concentildtled 't igiRianyerlsdd fenamislpiamtiguy pale yellow oil
15 (30.8 g, 110%, HPLC area percent 85%).

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

N /i
H

CH;
20
The unpurified biphenyl compound obtained as
described above (30.4 g) was taken in a 2-liter
round-bottom flask equipped with a condenser and
25 dissolved in warm ethanol (300 mL). 6N agueous HC1

(300 mL) was added under an argon atmosphere. The
solution was warmed and the internal temperature
was maintained between 78 °C and 81 °C. The

progress of reaction was monitored by HPLC. After 2
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3-isoxazolyl)-2"-fornyl - N (net hoxynet hyl ) -4' - oxazol - 2-

yl[1, 1 -bi phenyl]sul fonam de as very pale yellow oil 15 (30.8 g, 110% HPLC
area peroeo02/888d. B. N- (4, 5-D nmet hyl - 3-i soxazol yl) - 2" - f or@pUSel/42(9-
oxazolyl) [1, 1' -biphenyl] -2-sulfonamde. ONOHC QO NO\ H/ CH3 CH3

20 The unpwr ki gdnbi-phenyls canpoynd oblaitedap1aesei kedcabove (30.4 g)
was taken in_a 2-liter round-bottomflask_ equi pped with a condenser and 25

di ssol ved Pnl@aPm SURRAGIEY( 900 thE) PTENVEGuESHs PHEF1PASGF ) was added
under an amgenrataesphenextihe wsel ubicarawvas warmed .and the internal

tenperature, i nt ai ne t n 78 C.and 81 C. The rogr ess of
reaoti on wadShonitor 86 5y ﬂ@l@% Tkt &S &6 "3y 4 PETFUS01/ 42741 h
45 m n §hesteaet orvewad .j5uthgedrdogpvetiehby iHRL EheA inaregeadquant ity of the

pr oduct hage reci gi tated The&(rileachi on m.xt ure §7§)oq,lced to - 74C.

Distilled wa Brerf1 B:Fenﬁd)asv\éns?lél ed I n"a Sl oW stea stream over 0.5 h

during whi Ehet irreuflié nignsespains ivenpesacere edad om&iThcaiened Sbet ween 68 to 70
C.  The regult EB@@%&B%“%QQH’V% ec%ﬁlagﬁl QN%SR_EO.%‘{L%% 4% 9 ndollowi ng which
ed i af or

the flask was coo an ice h with vigorous nechani cal
stirring. Pethhéoer ddé piédudtidmgsucoreetradclhy Fitifratidon on a sintered

gl ass fgnnehe washed Wolh g Wa?ét uoe 10kt et Wn(fli/l‘&@tae:rion apd dri ed under
house vacuum for 48 _h, affording the crude N (4,5-D methfyl - 3-

i soxazol yl Fi2EeF§Pnglags. fangeds ofigepeg, vith a mixture o

ethanol /water , and dried under house vacuum for 48
h, affording the crude N-(4,5-Dimethyl-3~
isoxazolyl)-2'-formyl-4'—~{(2~oxazolyl) [1l,1"'~

15 Dbiphenyl]-2-sulfonamide product, 19.9 g, HPLC area
percent 98%.

The crude solid (19.5 g) was suspended in
distilled water (103 mlL) and the suspension was
cooled to ~10 °C. 1N NaOH (92 mL) was added

20 dropwise with vigorous mechanical stirring. The
first formed milky emulsion became clear within 5-7
minutes. MTBE (60 mL) was added and the biphasic
solution was stirred for 5 min. The layers were
separated and the aqueous layer was diluted with

25 ethanol (58 mL). The aqueous layer was acidified by
the dropwise addition of 1IN HCl1l (138 mL) over 45
min. The internal temperature was maintained
between 18 °C to 22 °C during acidification. A
white precipitate resulted and the resulting

30 suspension was stirred at ~20 °C for 1 h. The
product was collected by suction filtration and the
filter cake washed with distilled water (80 mL).
This was allowed to dry under house vacuum for 24
h, then in a vacuum oven (35 °C) for 16 h.

35 The crude product was suspended in acetonitrile
(360 mL) at RT, then warmed to ~70 °C until a clear

yvellow solution was obtained. Hot distilled watexr
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15 bi phenyl | -2-sul fonam de product, 19.9 g, HPLC area percent 98% The
crude solid (19.5 g) was suspended in distilled water (103 nL) and the
suspensi ovowa3288¢o00l ed to -10 C. IN NaCH (92 nL) was addeBCROS@rLpw se with
vi gorous mechanical stirring. The first for rred m | ky enul si on becane cl ear

W Thin 57 (Hikes. JMIBE ) (60Tl e cedded apd rheybigasizy sl ution vas

stirred for mn. The Ia ers were sep arate ueous | ayer was
dil uted wi thin2&est wandl V(l518>rm£l)‘3 Stﬁéfra@syeo@élel md%s 1%&9%31 fied by the

dropw se addj SCUBLL HClﬁ@%dﬁe)n&\iert edBivhreTReyd Nternal tenperature
was mnai nt ai ne I‘g/%etvveénew Cto 22 C duri r?éré)a0| dification. A white

preci pi t at @eradalined and t R rési i%g W0 TS EEpEdidn Meed St9rred at -20 C

for 1 hs Thee &re%@q%tmwa%u%@é&ﬁt&ﬂm sugtlicon ffd IfT atricon and the filter
cake washed with distilled water (80 nL). This wa %)a”o d to dry under

house vacudh¥are®4orh 1y héhetn B arEcudm Gent (387 h. 35 The crude
product Waio%mpelndqdlel Pracetcanivad |dbl](e3ﬁibc'mljy atadRlym t hen warned to -70 C

until a cle [.I ow sol uti.on vvasotal xn gﬂstllle ter -53 WO
02/ 32884 PCH AR37 R 3 P80 AL S Wit de B1e 501 uti on over 20
m nut es W twa v ingeiheuds w&ttihr Ialmg_ce'FhﬂDlpi’ cml:ulcitlbevga:lf to crystallize. The

mtern% t enper at. ml‘@’?@vat@ n(tlallneceiz‘dsa R% ﬁe% W idr.£xternal heating.

5 The resulatl nNg SuUusSpénsi on was cool tirred tor 1h, then placed
in an ice- atusre b’@td’nlumf 608 th.5 The t;hezmwéx NGB BB €3 By vacuum

filtrationQnag Sﬂcnto%re%l%lr&s%ffmraﬁng The et wag washed with an
ice-cold solutlon of
Dimethyl-3-isoxazolyl)-2'-formyl-4"'-(2-

oxazolyl) [1,1'-biphenyl]-2-sulfonamide, 17.7 g,
15 HPLC area percent 96.9%. The 'H NMR and mass
spectra were consistent with the assigned

structure.

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

*HCI 0\\8,,0 )
O ~NN\Z CH,
H

CHj

25 A 2 L three necked round bottom flask was charged
with N-{(4,5-Dimethyl-3-isoxazolyl)-2'-formyl-4"'-(2-
oxazolyl) [1,1'-biphenyl]-2-sulfonamide (15.0 g,
35.5 mmol). The reaction vessel was equipped with
a mechanical stirrer, an argon line and a digital

30 thermometer probe. Ethanol (195 mL) was added
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10 acetonitrile/water (1:1, 38 nL) and dried under house vacuumfor 0.5 h,
then in a vacuum oven at 30-35 C overnight affording the product N (4,5-
Di net hyl Vo bysesgol yl )-2' -fornyl -4"-(2 PCT/US01/42741
oxazolyl)[1,1'-bi phenyl]-2-sul fonam de, 17.7 g, 15 HPLC area percent

96. 9% The f%'ﬂl%da'?ﬂ/ @%%1a§p%%tert§cv‘%rc%<§o(@s'35tlﬁnt aMd h the assigned
structure. (4,5-Di | -3-isoxazolyl)-2'" 20 [ (nethylam no) net hyl ]

-4 - (2- o?&f@lyﬁiajnl[ﬂf lIl et Herdyl- P32 5ulforkamlde, MoYfohydrochl oride. O

]{:\I 01;3 HNr%LsQltlj@g @ie@mrgsgmutl%n wﬁ@:ﬁ?)ta&z%éﬁ altl tﬂaaroag nfeckedI roun?zbottom
ask was N-(4,5-Di y I.saoxazoly '‘-fornyl -4 -
oxazol yl )| %e aﬁﬁ]&ﬁyl ] 22 Y8k gﬁltt&epffﬁaméu&a 54%(%' ). The reaction
vessel ﬂ\asmqwlp;p&d) wiithh Taenmeckarinegdlonstiary ertiraedargon |ine and a digital
30 t her nonet. er..n t h oI 95 i add -54 WO 02/ 32884

Sl By LR e

PCT/ US01/ 4274% Ofuol |O<‘3'1"I:Lrl %3 nL) and nethylanine in

et hanol (8t®3a|v1etb5:y®orxbhyd‘fhéie pesudletr NG 2cleear, slcﬁ)lammmi wassstirred at
O s PSERRM G el Wt 8,008 BLLRL O by Mo i 10 i . The

suspensi on was stirre orously “for Ih foll i ch sodi um
tri acet oxybér @ﬂ‘ﬁ;@drflld@kp@mér W@E@e@ g1 th0o & thasiol véa?é) mgdded A n one portion

over SHWinho%Q%eh%%Ed%dW%kﬁ%n et sthe fd askwer e swashed wifh ethanol (30

). A reaction mixture was stirred at RT for ~2 h, the
reaction mixture was transferred to a 1L flask and
concentrated on a rotary evaporator. To the
resulting thick slurry, 3N HC1l (150 mL) was added

15 dropwise over 10 min with rapid agitation. The
suspension dissolved to give a clear pale yellow
solution. Within minutes, a thick white
precipitate formed. The suspension was stirred at
RT for 1 h, then at 0-5 °C for 2.5 h. The flask

20 was stored at 0-5 °C overnight. The suspension was
stirred at 0-5 °C for ~30 min and the precipitate
collected by suction filtration on a sintered glass
funnel. The crude product was washed with cold
water (20 mL) and dried under house vacuum for ~24

25 h.

The white solid (HPLC AP 97.6%) was dissolved in
methanol (185 mh) at 50°C -~ 55 ©°C. Charcoal (2.6 g)
was added to the resulting solution and the
suspension was stirred at 50 °C - 55 °C for 1h.

30 The suspension was filtered through a pad of celite
and the celite pad was washed with hot methanol
(100 mL). The filtrate was concentrated to ~120 mL
at which time some product had begun to
precipitate. The residual suspension was heated to

35 reflux to give a clear solution, and then cooled to
RT with stirring over 1.5 h. The product began to

crystallize. The suspension was stirred in an
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10 honogenous solution resulted within 15 mn. The reaction m xture was
stirred at RT for -2 h, the reaction mxture was transferred to a 1L fl ask
and conoeobr/38ed on a rotary evaporator. To the resultipPQrakeick7dl urry,
3N HC1 (150 nL) was added 15 dropwi se over 10 min with rapid agitation. The

suspensi on dissphved LQrHI ¥§raickerl pRhesyELb@vsrselytbenso W thin m nutes,
a thick white precipitate forned. The suspension was stirred at RT for 1

h, then at 9%%- C Thf ZUSPRNSTRR WF%SRtQEI s2&tofed at t0-52€ overni ght. The

suspensi on V\@Sfoﬁtwir&ddathg br&ahet c@ﬂl@we@nﬂyt Becpiesi pl tate collected
i i ass funn The cru roduct was

by suction %lLtr |on on a SLntereg %i

washed wi t h™tot 't S Wat er™ (20° Wiy <5R 7ed BHH%? houg ©vath H? -24 25 h.
The whi t5 S®$$dmiéﬁéﬂ:wEhB7mé&&ama$ dasso*yedomn anet hanet (185 m.) at 50C
- 55 C Charqg ﬁouseg% Jas ddedvto t he rgg ing gﬁlution and the
suspensi on Was stirred at %6 957C FioF 2hS Spensi on was
filtered tkhxﬂ%ﬂpml@adiﬁfsabtrtﬁ (angd- Dimethl%E—padxmaslmbShed wi th hot

met hanol  ( 00 S, copgse 20 mL  at which tine
sone produé% hag%%t%%ﬁ5m1ﬁ£ @%%ﬁ T? t h£§%%élgual s%s ensi on was heat ed
to 35 refl L&l@l@ﬁr@rl/br%%%ﬁqﬂn@m@m ornonglmy:ldrch@lﬁl@mﬁ@d 1Lé ART,with stirring
over 1.1 h. 8§%G:Q§@@&£119§&Eg%é9d E£&§tﬁ¢l42§LDJﬁ§t§ $pensi on was stirred
in an - 55 WD 02/°32884 PCT/ i cel mater for 1.5 h, and stored
at 0-5 C f otSPEHOTAE) stspeRsivh ﬁas %T?¥?%ﬂ1%} 5?41C‘to -27 C for 3h and
t he productbushdegt e byusachhendef| | ipEt i SPcPNparsbnt evedggl ass funnel .

The product . .
P The "H NMR and mass spectra were consistent with

the assigned structure.

15
D. N-[[2'-[[(4,5-dimethyl-3-isoxazolyl)amino]sulfonyl] -
4-(2-oxazolyl) [1,1’-biphenyl]-2-yl]lmethyl]-N, 3,3~
trimethylbutanamide
20
/ - ‘
O __N
CH3 °H20

A 1l-liter round-bottom flask was charged with
the amine hydrochloride salt prepared as described
above (14.2 g, 29.9 mmol). The flask was equipped

25 with a Claisen head and mechanical stirrer. THF
(220 mL), Hp0 (248 mL) and 1N NaOH (142 ml) were
added to the flask. The resulting suspension was
stirred at RT until a clear, very pale, yellow
homogenous solution was obtained. The reaction

30 mixture was cooled to approximately -5 °C. t-Butyl
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5 was washed wth nmethanol (at -25 C) and dried under house vacuumto give
the product as the hydrochloride salt: N-(4,5-D nethyl-3-isoxazolyl)-

2' -[ (et WO ans2sed net hyl ] -4' - (2-oxazolyl)[ 1,1 - bi phenyl ] -PebuRévna4n de,
nonohydrochl oride (14.4 g, 10 85%crystallized yield from

N-(4, 5- Di metda 13wrh$exazol ul b- 2 - fonmple; 4'3+( 2 s@xazokyld daheld -

bi phenyl ] -2-sulfonam de , HPLC area percent 98.8% The "H NVR and nass
spectra wel& oBBRSISs Vaat i ?ﬁidlttﬁérhsﬂgﬁ%d oFteru Etlu e NS D,

N[[2° - [ [ (4irdivieidhvlis3si-sexazel y! ad nelswifenylilkture was _

4- (2- oxazol ﬁ_) 1,1 -bi phenyé:qh- 2-yl rretc%ql ]-N, 3,3- trinethyl butanam de 20 O
N CH3 H, OSR1OTSANTEroASTtO ?fycnlaléﬂ- € KPG8 THEUd-Datom f | ask was

char gedsw thricdke tagitre byld_raoazEIt@rriyd%v%@idramo&pah@@r%&id@wiybedh atéoveOI
(14.2 g, 29. | ).. The fl ask was equippe 25 wth a | sen head an
mechani cal %2% %grp?f fﬂEVF§§OWﬁf) F %%48%’?@) CERE SN (142 ) were
added to thkelfitask. whkecpedekt itng 0S0s peisinomaded £istd tnvedtst RT until a

cl ear, very lw(?us %Idbg\géoplogt%gﬁ@‘()gl%};o(é%tq ?n[i%m%%eq:btl i ned. The reaction 30

m xture was cool'ed t'o approximate utyl™™ -56 WD 02/ 32884
PCT/ US01/ 42italtegcet Y wehiter pdec(biFage FebulteBErGedimitelvas added

10 6N HC1l (10 mL) was then added to the suspension
which was then stirred at 0-5 °C for 1.5h. The
crude product was collected by suction filtration
through a sintered glass funnel. The solid was
washed with cold water (250 mL) and allowed to dry

15 under house vacuum to give the crude product
carboxamide (17.4 g, 107%, HPLC area percent 99%).

The crude solid (16.73g) was heated in
isopropanocl (250 mL) at 60°C and filtered at 50°C
through a small bed of celite on a medium porosity

20 glass frit. The celite was washed with isopropanol
(50 mL x 2) and the solvent removed on a rotary
evaporator. The residue was dissolved in warm
isopropanol (225 mL) and stirred in a an oil bath
with internal temperature at ~58-60°C and warm

25 water (338 mL) was added dropwise maintaining the
internal temperature at ~ 58-60°C. The solution was
seeded at ~ 58°C, and slowly allowed to cool to RT
with stirring over approximately 7 h, allowed to
stand at RT overnight and then at 5°C for 24 h. The

30 solid was collected and rinsed with ice cold 1:1.5
isopropanol:water (30 ml) and air suction dried for
24 h affording 14.87 g, 92% of the product, N-[[2'-
[[(4,5-dimethyl-3-isoxazolyl)aminolsulfonyl]-4-(2-
oxazolyl) [1,1’-biphenyl]-2-yl]lmethyl]-N, 3,3~

35 trimethylbutanamide as the monohydrate, HPLC area
percent 98.6, mp 116-118° C. The ' H NMR, infrared

spectrum and mass spectrum were consistent with the

-57-



dropwi se via an addition funnel over 20 mnutes, with vigorous stirring.
The reaction mxture was stirred for a total of 1h. The reaction m xture
was 5 covieernsasst ed on a rotary evaporator; approxi mat el ypapvsot420641 sol vent
was renoved. The concentrated solution was cooled to OC, then acidified by
the dropw, ti f HEeL 61 I t;es, white

preci pitat egg’é‘ggg![deg(%gu%t :Ijagt eﬁ%rllgqg%%g%%a&%)@&a@% t hetne'%ladded to the
suspensi on 3 - @ffi Wt\ﬁéfsbﬂ/hé’ﬁf@htr'r egdaratindacs gerpisKiratige Acrude product
was col | ect-edshy19ucld emrfisdhtanat han opt-hrensh sintered glass funnel. The
solid was washed with cold water (250 nL) and al | owed to dry 15 under
house vacuGAYESgiveEahe e FFdE BRoddeOP CRrbdMiade s PP 107% HPLC
area petce ol-i.d s ) t i nai sopropanol (250
m.) at 56009%?1(3%?19 tug;aré% %t H%@La% {co‘rﬂlg&éc@o?l%g Iﬁ%asibStegéILQL(SE)?SGIcheI %te on a nmedi um
porosity 2ecghdss dfififtereTite apdlvidre twas swastied ndd Hricgomtdpydnol (50 L x 2)
and the sol vent ved on ar r gyaporator. The residue was di ssol ved
inwarm i§6 Fgﬁgr@? ?Eg }sltt6|8r eéd in a an oil bath wth internal
tenperature at -58-60C and warm 25 water (338 nL) was added dropw se

mai ntaining the internal tenperature at - 58-60C. The solution was seeded
at - 58C, and slowly allowed to cool to RT with stirring over
approximately 7 h, allowed to stand at RT overnight and then at 5C for 24
h. The 30 solid was collected and rinsed with ice cold 1:1.5

i sopropanol :water (30 nL) and air suction dried for 24 h affording 14.87
g, 92% of the product, N[[2'-

[[ (4, 5-di net hyl - 3-i soxazol yl ) am no] sul fonyl ] -4-(2-

oxazolyl)[1,1" -bi phenyl]-2-yl]methyl]-N, 3,3 35 trinethyl butanam de as the
nonohydrate, HPLC area
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percent 98.6, np 116-118 C. The -' H NVWR, infrared spectrum and mass
spectrum were consistent with the - 57 WO 02/ 32884 PCT/ US01/ 42741 assi gned
struct ur &wvO Basi8s4i scher anal ysis indicated 3.4% water by neT/gley42r41di cati ng
a nonohydrate. A crystalline anhydrate is obtained by crystallization
from an isogropanol LvalgLgsolvent 5 m xture under simlar conditions, np
156--158C. A" second, different anhydrate is obtained from et hyl

acet at e/ hexanes, np 166-168C. - 58 WO 02/32884 PCT/ US01/ 42741 Wat is

claimed is: 1. A nethodnéenoclheopr eparatson-ofianbbphgnyl phsw fonani de of
t he follomjng%%ornul I g él) QoY X S ~"NH\_ OY RR4 where the phenyl
rings of th@ ﬁ%@ﬁ&ﬁég? upRreyO Ll L ANEPENERRI Y2 b unsubstituted or
substityted with 10 one or nore substituent groups, enantioners and
di astereoners, and salts thereof, wherein one of X and Y is N and the
other is 0; R3 and R4 gfe each directly bonded to a rindgI¢arbon and 15 are
each independently (a)qhydrogen; (b) al kyl, al kenyl, alkynyl, alkoxy,
cycl oal kyl, cycl oal kyI\al kyV/, cycI8aI598yI,

A

XN 7 “
S\\NH——W<E:S>Y
—\

R3 R

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

15 are each independently
(a) hydrogen;
(b) alkyl, alkenyl, alkynyl, alkoxy, cycloalkyl,

cycloalkylalkyl, cycloalkenyl,
cycloalkenylalkyl, aryl, aryloxy, aralkyl or

20 aralkoxy, any of which may be substituted with
zl, 72 and z3;
(c) halo;
(ad) hydroxyl;
(e) cyano;
25 (£) nitro;
(g)  ~C(O)H or -C(O)R>;
(h)  ~CO2H or -CO2R>;
(1) ~-74-NROR7;
(3)  -z%-N(rR10)-25-NR8R?; or
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cycl oal kenyl al kyl, aryl, aryloxy, aralkyl or 20 aral koxy, any of which may
be substituted with Z1, Z2 and Z3; (c) halo; (d) hydroxyl; (e) cyano; 25
(f) nitroyo(y)288<(OH or -C(0)R5; (h) -CO2H or -CO2R5; PCY/USOM2NRER7; ()
-Z4-N (R1) -Z5-NR8R9 ; or - 59 WD 02/32884 PCT/US01/42741 (k) R3 and R4
together may al s e alkyl i1her,. of i be~
substituted vm'tﬁ( 1, Zégyaaﬁgffg% %ﬁ%%f%%%&&?ob%-am%%gaturat ed,
unsat urated or aronmati @EkeriwEitogethdreni ¢h wivecle ardoPat owes totwheéh

they are attached; R5 is. . al kyl, kenyl 3 al kyn cycloal kyl ., .

cycl oal kyl al kyl , cyclo&Pﬁ%ﬁ&*ﬁ 3§%F3ﬁ¥k%nyl%§ﬁ%%%tl%§yﬁ %ﬁ %tafkyl, any of
whi ch may be substitut etemddred tdntdira iz ancth £ uRE eRor RBromdt and R10 are
cyel oal Kol al kyl .+ cycl Gatergrarir: S o st Rt ok %1 5hi ch my
be substituted with Z1,tIEY @ z8:tadie®6 and R7 togéther may be al kyl ene
or al kenyl eng, .either . of ich may be substi tut ith Z1, Z2 and Z3,

conpl eti ng 3}5t5H%§HEnﬁé%%@y'atﬁ%ﬁpgaadrgﬁf%ﬂ%i%yl’ated ring together

wi th the nitrogervatlomliylaitkiydh tdyeyl carléeattlac gl carl kamyy tadcyaf, R8, R9

and aryl or aralkyl, any of which may be substituted

10 with 31, 22 and z3;
R6, R7, R8, RY and R10 are each independently

(a) hydrogen; or
(b) alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, aryl or aralkyl, any of
15 which may be substituted with zl, Z2 and 73;
or

R6 and R7 together may be alkylene or alkenylene, either
of which may be substituted with 21, 72 and 23,

completing a 3- to 8-membered saturated or

20 unsaturated ring together with the nitrogen atom to
which they are attached; or any two of rR8, RY and
r10 together are alkylene or alkenylene, either of
which may be substituted with 2zl, 22 and 273,
completing a 3- to 8-membered saturated ox

25 unsaturated ring together with the atomg to which

they are attached;
7zl, 72 and 73 are each independently

~—

hydrogen;
halo;
hydroxy;
alkyl;
alkenyl;
arvyl;
aralkyl;

T Q9 o 9 0 T oo

35 alkoxy;
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R10 together are al kyl ene or al kenyl ene, either of which may be
substituted with Z1, Z2 and Z3, conpleting a 3- to 8-nenbered saturated or
25 unsat w@vzskssd ng together with the atonms to which thepCEUSIZR2IHChed;
Z1l, Z2 and Z3 are each independently (a) hydrogen; (b) halo; 30 (c)
hydr oxy; (d) alé%#; % 7,)I/(enyl (f) aryl ; (g) aralkyl; 35 (h) alkoxy;
-60 WD 02/ 32884 / US 52 41 (i) aryloxy; (j) aral koxy: (k) heterocycle,
substi t ut ed hetéﬂdcycl%ﬁ%&kaﬁ%terocyclooxy 5 (1) -SH -S(Qnz6, -S(OmH,
--S(O m QZ6, Q@(@n&g@@ro@c%@%@glt&&ﬁ@mgz@c c1&o@x0; (n) mitro;
(o) cyano; 10 (p) -C (O Hor -C(QZ6; (q) -CO2H or CDZZ6 (r)
-Z4-NZ728; (s) -z4 N( 2195878 ¥E L0y 7 - 7z4- N(Z11) _Z5-76; or 15 (u)
-Z4- N(Z31) - Z5- 8; Z4.and_ res ea d nde @5 a single bond;
s _Zgés(o)n%g% s@nd & Args each b ndependeatdy, &

~0-8{0)m-26, -0-S(0)mOH or -0-S(0)p-0%7°;

(m) 0XO0;

(n) nitro;

{0) cyano;
10 (p) ~C{O)H or -C{0)zb;

(a) ~COpH or -C027°;

(r) ~74-N7778;

(s)  -z4-N(zll)-z5-H;

(t) -74-N(zll)-2z5-26; or
15 (u)  ~z4-N(z11)-25-N7778;

74 and 7° are each independently

(a) a single bond;
(b) -29-5(0)pn-210-
(c)  -z9-cl(0)-z10-;
20 (d)  -z9-c(s)-zL0-
(e) -79-0-210-;
(£)  -z9-5-210-;
(g)  -z2-0-c(0)-210-; or
(h)  -z9-c(0)-0-210-

25 26 is alkyl; alkyl substituted with one to three groups
selected from halogen, aryl, aryloxy and alkoxy;
alkenyl; alkynyl; cycloalkyl; cycloalkyl substituted
with one to three groups selected from alkyl, aryl,
alkenyl and alkoxyaryl; cycloalkyl to which is fused

30 a benzene ring; aryloxy substituted with one or two
halogens; cycloalkylalkyl; cycloalkenvyl;
cycloalkenylalkyl; aryl; aryl substituted with
methylenedioxy or one to four groups selected from

alkyl, dialkylamino, cyano, halogen, trihaloalkyl,
-61-



(c) -29-C(O-2z10-; 20 (d) -29-C(S)-210_; (e) _Z9-0O z10-; (f) _Z9-S z10-;
(g) -29-0-C (O --Z10-; or (h) -29-C(O -0 Z10-; 25 Z6 is al kyl; alkyl
substi t utved 0B84 one to three groups sel ected from hal oge@T/used2741ar yl oxy
and al koxy; al kenyl; al kynyl; cycl oal kyl; cycloal kyl substituted wth one
to three groups g@k@gyegnar eﬁﬁlalﬂslaak@w , orah'é%_yfbc%qea'o'ffoxyary'

cycl oal kyl to which is fused benzene ring; aryloxy substitut ed wth
one or two haIo@éﬁ§tléVE?@ahﬁVP&PﬁypleeycIoaIkenyl cycloalkenylalkyl
aryl; aryl t W { th n X or one to f groups sel ected
from al Ky Izsp%ﬁjq kz;% %{r}rﬁ noh: cy%:;tlnoé%%j ogtgLﬁy ﬁwoaq odl k l’61 WO 02/ 32884
PCT/ US01/ 42741 kel kand  tavdilad aolatklexdyky lor d}eﬂera)‘ldm;elaﬂrkyb,ubsay]t ut ed

heterocycle; Z7 and Z8 are each -4 nde ntI hydr ogen,_.al kyl, cycl oal kyl
cycl oal Ryl al kyl Orc;?cfagéﬁyk[enﬁraﬂylandge%/r%jec & |6}1]8f1%*7€a9fa Z8
t oget her are al lewk@meflmneal ke lestel noe GEl -eti NG -3ndnb d 10 B- deehes

saturated or a ring t.Q ether tht |tro natom t o which
they are attache% LU%QS %afﬁﬁgarrle ac mtfgp (I}gjht é'lbaot_hcﬁn 10
al kyl ene, al kenyﬁloeméll@rh ahbepndrenegt tZbhdds (a) hydr ogen or (b) al kyl,

yol oal kyl 8K 218 5@ SaReny IS gl b AFHAG e br any two of 27,
Z8 and @11 t ogetdidrylame  alekWeand care or alkynylene,
711 is
(a) hyvdrogen; or
(b) alkyl, alkyl substituted with one, two or

three halogens, cycloalkyl, cycloalkylalkyl,
15 cycloalkenylalkyl, aryl or aralkyl;

or any two of 77, 78 and zll together are alkylene or
alkenylene, completing a 3- to 8-membered saturated
or unsaturated ring together with the atoms to which
they are attached;
20 each m is independently 1 or 2; and
each n is independently 0, 1 or 2;
comprising the steps of
(a) contacting a pinacol ester of the formula II or
salt thereof
25

(TT)

68]
N\
fzj—z/ \O

R4

where the phenyl ring of said formula IT

may be further substituted, and where
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al kenyl ene, conpleting a 3- to 8-nmenbered saturated or unsaturated ring
together with the atons to which they are attached; 20 each mis
i ndependavo by32886r 2; and each n is independently 0, 1 oPCRUSORMIri Sing

the steps of (a) contacting a pinacol ester of the formula Il or salt
thereof 25 CH3 CH3 n (11):0r QRGBS %A =il dine ROl B3 Remhere the
phenyl ring of said formula Il may be further substituted, and where - 62

WO 02/ 32884 PCT/ USO1/ 4274PF OSSRt s an al koxynet hyl nitrogen-

protecting group, W tfitd compeatef dihadormihauld Itor salda1d hereof 5 R16
1l where R16 is halqQgen or a group -OQwhere 0 _ Qis -SQ2CF3, -so
2CH3, or of \ / M- 104 fP*where the phenyl ring of said formula 11l may
be further substituted, in the presence of a palladium O catalyst and,
optionally, a base, to forma conpoupnd of the formula IV or salt thereof

16
R , TIIT

where R* is halogen or a group -0-Q where

Q

s Me
I

Q0 is -SO,CF,, -SO,CH,, or °

10 and where the phenyl ring of said formula
ITIT may be further substituted,
in the presence of a palladium(0) catalyst and,
optionally, a base, to form a compound of the

formula IV or salt thereof

15
N < (IV)
A S\T‘( )
\\\ | prot //——\\
R R4
where the phenyl rings of the biphenyl group
may independently be unsubstituted or
20 substituted with one or more substituent

groups; and
(b) deprotecting the nitrogen of said compound of
the formula IV or salt thereof to form said

compound of the formula T or salt thereof.
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15 0- //Ox (I1V) OY S I

t he bi phenyl

group may independently be unsubstituted or

N--\ prot -- / R3 R4 where the phenyl rings of

20 substituted

Wit h one Voo 0282884 substituent groups; and (b) deprotecti npCTH80Mi2U410gen of

sai d conmpound of

the formul a

R1 and R2 are each directly bonded to a ring carbon and

the formula IV or salt thereof to formsaid conmpound of

or salt thereof. -63 WO 02/32884 PCT/US01/ 42741 2. The
met hod of claim11, for the preparation of a conpound of the foll ow ng
formula la Rl~ RK-L (EH®) petRpd»f RigiR (I affon the rreparay{on vf R13 3 5
Rl4 R 4 Rcapgoenantironeis Rnd Hiiast eeaneiks tsand salts thereof, wherein

i ndependently sel ected fromthose groups

1 K
TYOL
\ — (CHz)p
R?//(J//J
=z I (Ia)
Rll— __RlZ

10 are each

groups

and Z3,

or

S
and enantiomers and diastereomers, and salts thereof,
wherein
Rl and R2? are each directly bonded to a ring caxrbon and
10 are each independently selected from those
(a) through (j) recited in claim 1 for R3 and R%;
r11, rR12, R13 and R4 are each independently
(a) hydrogen;
() alkyl, alkenyl, alkynyl, alkoxy,
15 cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cycloalkenylalkyl, aryl,
aryvloxy, aralkyl or aralkoxy, any of
which may be substituted with 71, z2
(c) heterocycle, substituted heterocycle
20 heterocyclooxy;
(d) halo;
(e) hydroxyl;
(£) cyano;
(g) nitro;
25 (h) ~-C(0)H or -C(O)R>;
(1) -CO9H or -CO3R>;
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(a) through (j) recited in claiml for R3 and R4; R11, R12, R13 and R14 are
each independently (a) hydrogen; (b) al kyl, alkenyl, alkynyl, al koxy, 15
cycl oal kywo owgasBoal kyl al kyl , cycl oal kenyl, cycl oal kenyl aP&YUS01242941,

aryl oxy, aral kyl or aral koxy, any of which may be substituted wth Z1, Z2

d Z3, het | d I 20 het I ,
(d) halo; (&) hyflowyi: §H(?§J9§&Lﬁgge GG e%‘?@mn OH or -G0) Rs;

i) -CO2H or - CO2R5: - &4 2/,38884, P 741 “SH, -S (O nRS.
EIS)(O)mO—I?r-—S(O)mO?(g SY@%(%% g@JS?% or (J-)O-S(O)mO?(S;)?k)

-Z4-NR6R7; or 5 (1) -Z4oNeRb), = @ﬁSNR8R9 Jis 0, S, Nor NRL5; Kand L are
N or C, provided that at least one of Kor L is C Rl5 is hydrogen, alkyl,
hydr oxyet hoxy metiyl oz 4 110r et hoxy et hoxy methyl; and p is O or an integer

froml to 2; corrprl sing,the eps. of cont act i ng a pi nacol ester of
the forAula Ila (or sar 4%&#%@ %N@%R%-B

J is 0, S, N or NR13;

K and L are N or C, provided that at least one of K or L
is C;

RL> is hydrogen, alkyl, hydroxyethoxy methyl oxr

10 methoxyethoxy methyl; and

p is 0 or an integer from 1 to 2;

comprising the steps of:
(a) contacting a pinacol ester of the formula IIa

or salt thereof

15
(ITa)
//
= S\N \Y
| l </
§§§;x\ prot
R3 R4
with a compound of the formula IIIa or salt
thereof
20
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H3C CH3 0'0 (Ila) O- S I Nx 1l y R13 v prot Rl14 R3 R4 with a conpound of
the formula Illa or salt thereof 20 - 65 WD 02/32884 PCT/US01/42741 R K

L (CHR2)pwQors®3¢ R12 Y R16 Illa, in the presence of a parady4miO)
catal yst and, optionally, a base, to forma conpound of the 5 fornula |IVa
or salt thereof R1 KL (CH2) p R~ J/ 11 RRsz (IVa) S1XI AY R13

|~~\ Prot ~--~ Rl4 R R 4 ; an%j@qﬂrotecting the nitrogen of said
formula | Va L (CH,)
> N

R

R ITIIa,

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

optionally, a base, to form a compound of the

5 formula IVa or salt thereof
rL_ K
Yo
| —— (CHy)p
RZ/\J)
/ ]
RH—=- R (IVa)
X
O /° "
/// S\\ N

R4 R3 R4 . and
(b) deprotecting the nitrogen of said formula IVa
10 compound or salt thereof to form said compound of

the formula Ia or salt thereof.

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

4. The method of claim 3, wherein said palladium

(IT) salt is palladium acetate.
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10 conpound or salt thereof to formsaid conmpound of the fornula Ia or

salt thereof. 3. The nethod of claim2, wherein said palladium O catalyst
is a pal vealosasgd 1) salt and 15 tri phenyl phosphi ne. 4. Thermstiadiof cl ai m
3, wherein said palladium (Il) salt is palladiumacetate. - 66 WO 02/ 32884

PCT/ US01/ 42741 5. Thﬁhge&eeploefoel@w}u%zM@ﬁ@keiﬁaggiaagsslesiéqueous .
pot assi um carbonate or sodi um carbonate. 6. The nethod of claim 2, wherein
"prot" is BIRRPROXEARRARFLUNTCATRENFREhOH ©PIEVEI ARZPOWRERei n the hal o
group in said conmpound of the fornula Ilia or salt thereof is brono,
chloro, or iodo._ 10 8. The pethod _of_claim 2, wherein said conpound of the
formula la or saft therBoFeFROEr 9§t alfiDed f ¥RRT S4Bl UPFBR"stiBsequent to

step (b)s lbeSho:Thectieyhod of claim 2, wherein residual palladiumis
removed subsequent to step (a) by use of a chelating agent. 10. The net hod
of claim2, wherein said conpound of 20 the fornula Ila or salt thereof is
N-[ met hoxynmet hyl7- N The method of claim 2, wherein the halo group

(4,5-dimethyl -3-jso -2-(4,4,5,5-1 trﬁffth |-1,3,2:5- :
dioxaborola%%-%?%i)%e %%%%u%faﬁ%%ig%?m%ﬁ sard %6nﬁ%gEdth8?e?ﬁel?ornula
Tila or salbremereofloso2-pn-Bpdap-3- (fornyl) phenyl]oxazole 25 11. A
compounghy of the fornmula Il or salt thereof CH3 CH3 n
8. The method of claim 2, wherein saild compound of
the formula TIa 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 step (a) by use of a

chelating agent.

10. The method of claim 2, wherein said compound of
20 the formula ITIa or salt thereof is N-[methoxymethyl]-N-
(4,5-dimethyl-3-isoxazolyl)-2~{4,4,5,5-tetramethyl-1,3,2~
dioxaborolan~2-yl)benzenesulfanamide, and said compound

of the formula IITIa or salt thereof is 2-[4-Bromo-3-

(formyl)phenyl]oxazole-

11. A compound of the formula II or salt thereof

By
ThC
@) O

CH,
CH;
0
\\g\\ N # .

= S\\N N
~ (:) Y
R

R3

R4

(TT)
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~ 0(Il) ', dOB// SX NY prof R3Rs - 67 WD 02/32884

PCT/ USOL/ 42741 where the phenyl ring of said formula IT nay be further
substi t utvea 02/308684 where "prot" denotes an al koxynet hyl ni PEDH8M/42r4t ect i ng
group, and wherein one of X and Yis N and the other is 0; 5 R3 and R4 are

h di nded ri - o e i ngdent (a)
ﬁ?grogga?cwg%érla%ﬁkyl , %%l{%r} :Il,lgla %ﬁ%ﬁgl o%ﬁacﬁéﬁa%ﬁ?e Her
cycl oal kyl aﬂqaﬁt,ltéﬁf(ﬁdoalal@é%y“lh,erfo 'Brdtoaldeamidad lap aldrapymelryoxy, aral kyl

or aral ko AIYe IGIY 4 Ibsty i,th Z1, Z2 and Z3; (c)

hal o; (d)&%ytdrox;ﬁpr\MIHS (,é@é%ﬁoﬁ(%ﬂ%ﬁﬁé’%) -C (O Hor -C(OR5- (h)
-CRH or - &FRSE X iapd g is\Rbred J81q j9thez iy RLO) - Z5- NRf8R9; or (k) bRs and
R4 t h I |_kyl I ei_t.:he i C y be
Subst 't it e h 1 5 e SRRl e £ I ot ea.
unsat urat ed or &rGmarich independently

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

Zl, 72 and Z3;

(c) halo;
(d) hydroxyl;
15 (e) cyano;
(f) nitro;
(g)  -C(O)H or -C(O)R>;
{(h) ~COH or -CO2R3;
(1) ~74-NROR7;
20 (3) -724-N(r10) -z25-NRERY; or
(k) R3 and R% together may also be alkylene or
alkenylene, either of which may be substituted
with z1, 22 and z3, completing a 4- to 8-
membered saturated, unsaturated or aromatic
25 ring together with the carbon atoms to which
they are attached;

R> is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,
aryl or aralkyl, any of which may be substituted

30 with 21, 72 and 73;

rR6, R7, R8, RY and R10 are each independently
(a) hydrogen; or
(b) alkyl, cycloalkyl, cycloalkylalkyl,

cycloalkenylalkyl, aryl or aralkyl, any of
35 which may be substituted with zl, 2z2 and z3;
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25 ring together with the carbon atons to which they are attached; R5 is
al kyl, al kenyl, al kynyl, cycloal kyl, cycloal kyl al kyl, cycl oal kenyl ,

cycl oal kewgbzbisgd , aryl or aral kyl, any of which may be BOb®SIt42r4ead 30
with zZ1, Z2 and Z3; R6, R7, R8, RO and R10 are each independently (a)

hydr ogen; or al kyl-, .cycl oal kyl cl eal kyl al kyl, _ cycl oal kenyl al kyl,
aryl or ar z?lrk%%? a&rﬁi@f t@?t%ﬁrc%% pé q dte®MiTH 2122  and 73; -

68 WO 02/ 32884 RCHAUSOLA421411 or and R it er; {1y, be & kylegne or
al kenyl ene, ei ther o whﬁ|4ch may ggRguebsSlltutle vvithlZL Z2 and  Z3,

conpl eting a 3- 720 &cmpikeried; satur ated -aremhensat uwaatetrddngr?t oget her with
the nitrogen atom.t 5 ich th are attached; or .any two of R9 and
R1 t oget her areuéjlsl?y uérriiet\l\é{ogr rlerﬁgkgjﬁeetﬁlg,r &'t he%ho ] %l% eﬁlaya oénjou stituted
with Z1, 72 andhZ3h ¢omy etriengtaal®hedo 8- menbered saturated or

unsaturated ring together gnith the 1Qatons to which they are attached;

Z1, 72 and°f3a§g’et CFPE ﬁc?ep&?dé‘ﬁfji §{9 (éf)ogl‘?f&reotgé}fe EYHERE X c) hydroxy;

15 (d) al kyl; (elkark@ryle, ofifthear yif whiigh ataat kd ;subdv)italdeakwi t20 (i)

aryloxy; (j) aral koxz)é; _
zl, and 73, completing a 3~ to 8-membered

saturated or unsaturated ring together with the

10 atoms to which they are attached;

zl, 72 and Z3 are each independently

(a) hydrogen;
(b) halo;
(c) hydroxy;
15 (d) alkyl;
{e) alkenyl;
(£) aryl;
(g) aralkyl;
(h) alkoxy;
20 (1) aryloxy;
(3) aralkoxy;
(k) heterocycle, substituted heterocycle or
heterocyclooxy;
(1)  -SH, -5(0)nz%, -S(O)m-OH, -5(0)yn-0z°,
25 ~0-S(0)p-2%%, -0-S(0)mOH or -0-S(0)y-07z5;
(m) 0XO;
(n) nitro;
(o) cyano;
(p) ~-C(0)H or -C(0)z5;
30 (q) ~CO2H or -C0276;
(r) ~-24-n7728;
(s)  -z%-n(zll)-z5-H;
(t) ~24-N(zll)-25-26; or
(w)  -z4-w(z11) -z5-n2728;
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(k) heterocycle, substituted heterocycle or heterocyclooxy; (1) -SH,
-S(Onz6, -S(OMOH, -S(OmQz6, 25 -0S(OmZzZ6, -0-S(0)nmH or

- 0- S(O) mwa262/328841) oxo; (n) nitro; (o) cyano; (p) -C (O Prerwsey42(Q) 26; 30
(q) -CO2H or -C0226; (r) -Z4-NZ7Z8; (s) -Z4-N(Z11)-Z5-H (t) -Z4-N (Z11)
-ZS-726 ; or (u) 424-3£§51)-25-NZ Z8; - 69 m0t12/32884 PCT/ US01/ 42741 Z4
and 75 are each i‘ndépéndently @ % SIWHEBHEY (b) -29-S(On-z10 : (c)
-Z29-C(0O-2710-; 5(@d) -2-LOr{Pe-ZIE; (e) -Z9-0210-; (f) -29-S-Z710-; (9)
-Z29-0-C (O _Z10-; or ( -79-C --0O-Z10-; 10 z6 is al kyl; alkyl
substituted with &ie t o2 hrepotips i sel ected from hal ogen, aryl, aryl oxy

and al koxy; al kenyl; alkynyl, cyghoal kyl; cycloal kyl substituted wth one
( AR

to three groups sel’ect ec yl,"aryl, al kenyl and al koxyaryl;
cycl oal kgl to whigh is fxsed dp albenzene ring; aryloxy substituted with
one or two hal ogens; cycl oal kyl al kyl; cycl oal kenyl; cycl oal kenyl al kyl ;

aryl; aryl sub;tHEﬂted.vﬁ%+ﬂ~ thlenedioxy or one to four groups selected
from alkyl, dlauﬁxlamlgé_gygﬂ@i;halogen, tri hal oal kyl

(g)  -z9-0-c(0)-210-; or
(h) ~%2-C(0)-0-2710-;

10 326 is alkyl; alkyl substituted with one to three groups
selected from halogen, aryl, aryloxy and alkoxy;
alkenyl; alkynyl; cycloalkyl; cycloalkyl substituted
with one to three groups selected from alkyl, aryl,
alkenyl and alkoxyaryl; cycloalkyl to which is fused

15 a benzene ring; aryloxy substituted with one or two
halogens; cycloalkylalkyl; cycloalkenyl;
cycloalkenylalkyl; aryl; aryl substituted with
methylenedioxy or one to four groups selected from
alkyl, dialkylamino, cyano, halogen, trihaloalkyl,

20 alkoxy and trihaloalkoxy; or heterocycle or
substituted heterocycle;

z7 and 78 are each independently hydrogen, alkyl,
cycloalkyl, cycloalkylalkyl, cycloalkenylalkyl, aryl
or aralkyl, or z7 and Z8 together are alkylene or
25 alkenylene, completing a 3- to 8-membered saturated
or unsaturated ring together with the nitrogen atom
to which they are attached;
79 and 710 are each independently a single bond,
alkylene, alkenylene or alkynylene;
30 zll is
(a) hydrogen; or
(b) alkyl, alkyl substituted with one, two or
three halogens, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, aryl or aralkyl;

- 70-



20 al koxy and tri hal oal koxy; or heterocycle or substituted heterocycle; Z7

and Z8 are each independently hydrogen, al kyl, cycloalkyl,
cycl oal kyw@abkygiss4 cycl oal kenyl al kyl, aryl or aral kyl, or PCT/@Rel/42841t oget her
are al kyl ene or 25 al kenyl ene, conmpleting a 3- to 8 menbered saturated or

unsaturated rin et her i thethe.ni{{ogen om they are

at t ached:; %ng %at: in %e?\ iftLan ?96 %?n@?% %@fﬁ%ﬂ}fenﬁr kyl ene,

al kenyl ene @Jr allkeynylelme' G@nﬂétlﬁg(a)3hyddsogerﬂem]@éré@)satkyhteal byl

substituted wt r ree hal ogens cl oa kyl al kyl ,

cycl oal kenyl al kr;}flgggi%l#g\%?garrjal{l%y?o % 5}/13%]% %‘56%7 ﬁié? or any

two of Z7, Z8 anthedlategetterhede al kyl ene; or al kenyl ene, corrpl eting a 3-

to8ma|§ber uf at r at ing together with the atons to
&fisahura ﬁﬁ’%@é?&%aﬁtﬁic y £ sd 4 Qn%

which they are attac I's Tndependently 1 or 2; and each nis

i ndependent$3co, nll%rlrﬂeﬁ@d@ftbnp@unbl of 2laim 11 of the formula Ila or

salt thereof 10 HBC CH3 H3C CH3 ONI B/ O(ha) O X R13 prot Rl14 R3 R4
12. A compound of claim 11 of the formula ITa or

salt thereof

10
HC CHy

H,C CHj

O\\B// (ITa)
é’
7 S\II\T
13
R k\\/>\\ prot // /

wherein

“prot” is methoxymethyl;

15 R13 and rR14 are each independently
(a) hydrogen;
(b) alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cycloalkenylalkyl, aryl,

20 aryloxy, aralkyl or aralkoxy, any of
which may be substituted with 71, 72 and 73,
(c) heterocycle, substituted heterocycle or
heterocyclooxy;
(d) halo;
25 (e) hydroxyl;
(£) cyano;
(g) nitro;
(h)  -C(O)H or -C(0)R>;



wherein "prot" is nmethoxynethyl;

hydr ogen; (b) al kyl, al kenyl, al kynyl, al koxy, cycl oal

cycl oal kyw@bxgdsg4 cycl oal kenyl, cycl oal kenyl al kyl, aryl,

aral kyl or

15 R13 and R14 are each independently

kyl ,
POT/RRYI/ 241,

ar al koxy, any of which nay be substituted with Z1, Z2 and Z3,

(c) heterocycle ubstltuted hetero cle or heterocycl
55 G

(e) hydroxy

| : cyano?2H (Y Hi43%B7 7 (h) -C (O H or

02/ 32884 PCT/ US 1/ 474 (7),55H
~S(0) m OH, -3(03 %H(I)s%%z‘g)% “Sgg) g?l‘?m%

(k) -Z4-NR6R7; or (1) %Aﬂ\& ]@H he corrpound of claim 12,
which is N [rrethoxyrret N-(3 4 d| et i soxazol yl)-2-(4,4,5,5- 10

t et ramet hyl -

, 3, 2- di oxahos o gp=-Zry! )benzenesul f onam de.

ooxy; (d) halo;
-C(OR5;, -71 WO
§(0)nR5
(0) mORS ; 5

14. A nethod for

(a)

25

t he preparatlon of a pinacol ester of the formula Il or salt thereof CH3
CH3 Of§ I I ) (@&~ ~-24-NRO6R7; or

(1) ~-74-N(R10) -z5-NRBRI .

13. The compound of claim 12, which is N-

10

[methoxymethyl] -N-(3,4-dimethyl-5-isoxazolyl) -

—(4141515"

tetramethyl-1,3,2-dioxaborolan-2-yl)benzenesul fonamide.

14. A method for the preparation of a pinacol ester

of the formula II or salt thereof

n
N\
ro—z/ Ny

(I1)

where the phenyl ring of said formula II may be further

20

substituted, where "prot" denotes an alkoxymethyl

nitrogen-protecting group, and wherein

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

R3 and R4 are each directly bonded to a ring carbon and

are each independently

(a) hydrogen;

(b) alkyl, alkenyl, alkynyl, alkoxy,
cycloalkylalkyl, cyclcoalkenyl,
cycloalkenylalkyl, aryl, aryloxy,

cycloalkyl,

aralkyl or

aralkoxy, any of which may be substituted with

Zl, 72 and ZB;



"' OO0 Bkxl S NX\ Y prot / 15 R3 R4 where the phenyl ring of said
formula Il nmay be further substituted, where "prot" denotes an

al koxynmetw@ b2/32884 r ogen- prot ecti ng group, and wherein 20 opeTmRord2a41d Y is N
and the other is 0; R3 and R4 are each directly bonded to a ring carbon and
are each indepen gptly éﬁ%,hydrogen; (b) al kyl, alkenyl, alkynyl, alkoxy,
cycl oal kyl, 25 ycIan yral kyl, cycloal kenyl, cycl oal kenyl al kyl, aryl,
aryl oxy, aral kyl (@r ahzflkoxyl;any of which may be substituted with Z1, Z2
and Z3; -72 VM)0@4@288éyggg[U801/42741 (c) halo; (d) hydroxyl; (e) cyano;
(f) nitro; 5 (g) -C(0)"Hof -C(OR5; (h) -C02H or -CO2R5; (i) -Z4-NR6R7;
(j) -Z4-N (R1D) ‘Zb--NR8Roo:or (k) R3 and R4 together may al so be al kyl ene
or 10 alkenyl ene, eithe whi ch e substituted with Z1, Z2 and Z3,
conpletﬁng a 4- {%FB- ﬁéﬁggﬁearségggéﬁgd, unsaturated or aromatic ring
together with thghparbOQOEﬁogg teowhbch they are attached; 15 RS is al kyl,

al kenyl , al kynyl, cycl oal kyl,
(1) ~74-NROR7;
(3) -24-n(r10) -2>-NR8RY; or
(k) R3 and R4 together may also be alkylene or
10 alkenylene, either of which may be substituted

with z1, z2 and 23, completing a 4- to 8-
membered saturated, unsaturated or aromatic
ring together with the carbon atoms to which
they are attached;

15 R° is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,
aryl or aralkyl, any of which may be substituted
with z1, 22 and 23;

R6, R7, R8, RY and R10 are each independently
20 (a) hydrogen; or
(b) alkyl, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, aryl or aralkyl, any of
which may be substituted with zl, 72 and z3;
or R® and R7 together may be alkylene or alkenylene,

25 either of which may be substituted with 21, 72 and
73, completing a 3- to 8-membered saturated or
unsaturated ring together with the nitrogen atom to
which they are attached;

or any two of R8, RY and r1O together are alkylene or

30 alkenylene, either of which may be substituted with
zl, 22 and 73, completing a 3- to 8-membered
saturated or unsaturated ring together with the

atoms to which they are attached;

z1, 22 and 73 are each independently
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cycl oal kyl al kyl , cycl oal kenyl, cycl oal kenyl al kyl, aryl or aral kyl, any of
whi ch may be substituted wth Z1, Z2 and Z3; R6, R7, R8, RO and Rl are
each i ndepenziaassdy 20 (a) hydrogen; or (b) al kyl, cycl oaP&pUS01/42741

cycl oal kyl al kyl , cycl oal kenyl al kyl, aryl or aral kyl, any of which may be
substituted with,71l, ZZ@kde43; or R6 and R7 together may be al kyl ene or

al kenyl ene, 25 either of which nmay be substituted with Z1, Z2 and Z3,
conpl eting a 3- (Pd 8- MéFered saturated or unsaturated ring together with
the nitrogen atoemto i t;hey are attached; or any two of R8, R9 and Rl
toget her are algélene r %p al kenyl ene, either of which may be substituted
wth Z1, Z2 an 23, @gﬁﬁiéting a 3- to 8-nenbered saturated or

unsat urat ed ri nget ogethiérenwilt;h the atons to which they are attached; Z1
Z2 and Z3 are eZ%h i nde qndently - 73 WD 02/ 32884 PCT/US01/ 42741 (a)
hydrogen; (b) h &; f%?’hydroxy; (d) alkyl; 5 (e) alkenyl; (f) aryl;

(g) aral kyl; (hy)al kexylkydi;) aryloxy; 10 (j) aral koxy; (k) heterocycle,
substituted het cycl .heterocycl ooxy; (1) -SH, -S(0OZ6, -S (0)m CH,
) o et TV Clihy,

(i) aryloxy;
10 (9) aralkoxy;
(k) heterocycle, substituted heterocycle oxr
heterocyclooxy;
(1) -SH, -S(0)nZ%b, -S(0)p-OH, -S(0)-0%7°,

~0-5{0)~-26, -0-8(0)pOH or -0-S{0)p-07°;

15 {m) oXO;
(n) nitro;
(o) cyano;
(p)  ~-C(O)H or -C(0)zb;
(q) ~COH or ~-C0278;
20 (r) -24-Nz728;
(s) ~z4-N(zll) -z5-H;
(t) -z4-N(zll)-25-26; or
(u) ~74_N(z11) ~75_N77%8
z4 and 75 are each independently
25 {a) a single bond;
(b)  -2z9-5(0)pn-210-;
(c)  ~z9-c(0)-210-;
(@)  -z2-c(s)-z10~;
(e)  -29-0-210-;
30 (£) ~29-5-210;
(g) ~39-0-c(0)-210-; or
(h)  -z9-c(o)-0-210-;

726 is alkyl; alkyl substituted with one to three groups
selected from halogen, aryl, aryloxy and alkoxy;
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-OS(Omz6, -0-S(OmMH or -O-S(OmQz6; 15 (mM oxo; (n) nitro; (0)
cyano; (p) -C(0) Hor -C(0) Z6; (qgq) -CO2H or -C02 Z6; 20 (r) -Z4-NZ7Z8;
(s) -Z4-waur/3288b-H, (t) -Z4-N(zZl'l) -2Z5-26; or (u) -Z4-PNEUS)H2B34INZ7Z8;
Z4 and Z5 are each independently 25 (a) a single bond; (b) -29-S (0)

1268 7100 (o) 25 0L B a@o%%% Al SRR AT (1),

al kyl substi tut ediitt lprend a & hiteee@rguewps e lssltest dd-dr erhkhal ogeryl.aryl ,
aryloxy and al koxy ke A4 MR lﬁg%?% JICTINSOHAZLAL  alkeny] 55 al&kyny |

cycl oal kyl ; cycl oal kyI substit W th one to three gtéﬁups selected from
al kyl, aryl, al Remnzan® &1y @rploxey cluds Rylu iesl wHitdh dne farsddo a
benzene sing; ar Ylb%)geﬁlébstd;xdlto%d 1taf1k<%r1 Qfy vy 1% HR110gens;

eny

cycl oal kyl al kyl ; Ioalken cycl oal | al kyl; aryl; aryl substituted
with nethyl enedi® éfyif* Vour g dups el SRSt TAd Al |

di al kyl am no, Cyalﬁﬁhyﬂ@rmmxyt rdrhain@altbylfouralglmmsa@dalterdt@@ Qaddﬁoxy or

ot boan’! 2 vy MRSt USSR NS TN A8 ARG sPendent 1Y

alkoxy and trihaloalkoxy; or heterocycle or
10 substituted heterocycle;

77 and 78 are each independently hydrogen, alkyl,
cycloalkyl, cycloalkylalkyl, cycloalkenylalkyl, aryl

or aralkyl, or z7 and z8 together are alkylene or
alkenylene, completing a 3- to 8-membered saturated
15 or unsaturated ring together with the nitrogen atom

to which they are attached;

79 and 710 are each independently a single bond,
alkylene, alkenylene or alkynylene;
zll is
20 (a) hydrogen; or
{(b) alkyl, alkyl substituted with one, two or
three halogens, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, aryl or aralkyl;

or any two of z7, z8 ang 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;
each m is independently 1 or 2; and
each n is independently 0, 1 or 2;
30 comprising the steps of
(a) contacting a compound of the formula V or salt

thereof
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cycl oal kyl, cycl oal kyl al kyl, cycl oal kenyl al kyl, aryl or aralkyl, or Z7 and
Z8 together are al kylene or al kenylene, conpleting a 3- to 8-nenbered

sat ur at eav@b2/ae884unsat urated ring together with the nitrogk@l/atam27410 whi ch
they are attached; Z9 and Z10 are each independently a single bond,

al kyl ene, al kenyl ene or al kynyl ene; Z11 is 20 (a) hydrogen; or (b) alkyl,
al kyl substituted with Rk two di\ whree hal ogens, cycloal kyl,

cycl oal kyl al kyl, cycl oal k | kyk Ssaryl or aral kyl : Q{ryany two of 77, Z8
and Z11 together are al kyl gt 25 al kBAYILBAeIYEBRpl eting a 3- to
8-nmenbered saturated or unsatuflated ring together with the atons to which
they are attached; each m™x.independently 1 or 2; and each n is

i ndependently 0, 1 or 2; 30 conprising the steps of (a) contacting a
conmpound of the formula V or salt thereof - 75 WO 02/32884 PCT/ US01/ 42741

halo , 0 i) |leaving grou ere the phenyl group of said forpula V
may be further substitut e&’ﬁ%@ewi ea%h%r%ﬁlﬁeg%%ug h%gfsgarjrélgowu 7 Yal t
thereof X H2ZN 'Y (V) R3 R4y ilre therpresendesstoftanedr gani ¢ base and
optionakly an 10 organif SplaeMe 40 H Ba gempaynd, of the for nul

HoN (:>/Y (VI)

in the presence of an organic base and optionally an
10 organic solvent, to form a compound of the formula
VIT or salt thereof

halo O /O .
~

\\( S N (VII)
Z NH y
J K

R4

Rr3

15 where the phenyl group of said formula VII may
be further substituted;
(b) protecting the nitrogen of said compound of the
formula VII or salt thereof by contacting the

compound of formula VII with a compound of formula
20 XX

Rl7///\\\R18

XX

where R is alkoxy or halogen, and R™ is

alkoxy,
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VIl or salt thereof halo O- /O5XI-~ Nxk O~ Y (M) \/4 R3 R 15 where the
phenyl group of said formula VII may be further substituted; (Db)

prot ecti mgOv2z288d t rogen of said conmpound of the formnula RCT/USEL/SAL

t hereof by cont acti ng the conmpound of formula VII with a conpound of

formila 20 xx ghere B o $alie %r&alcogaeezaf%defﬁ@'s

al koxy, -76 WO 02/ 32884 I'n the presence o W s or
protic acid whenaRkPX¥s &l Kexheomresense miesefos ofviehdse ishen R'' s

hal o, to forma ganppund, ofo.the formdadvidd 9l Sf%xtmultatwmf o5c @%lloc ov O
(MI11) prot R3 R4 where the phenyl group of said forrmula Vi1l may ~ be

further substltutt@&reﬂf(c) lithiating said conpound of the formula VIII or
salt theseof with an alkyl or aryl lithium conpound and contacting the
lithiated product fornmed with a trlal kyl borate, followed by hydrolysis, to
forma boronic acidpf;dhe foﬂglg X or salt thereof 15 (HO 2B O

X/ I-’(O (VIII)

\\\ prot /—

R3 R

where the phenyl group of said formula VIII may
be further substituted;
10 (c¢) 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, to form a

boronic acid of the formula IX or salt thereof

15
(HO) 2B //
\/ S\ N (IX)
~ T Y
rot
“ S
R3
where the phenyl group of said formula IX may
be further substituted; and
20 (d) contacting said compound of the formula IX or
salt thereof with pinacol, with removal of water,
thereby forming sald compound of the formula II or
salt thereof.
25 15. The method of claim 14 for the preparation of a

pinacol ester of the formula IIa or salt thereof,
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\' (IX) OYprot / \ 4 R3 R4 where the phenyl group of said fornula I X may
be further substituted; and 20 (d) contacting said conpound of the fornula
| X or saveorsesseof with pinacol, with renmoval of water, PCh@ES@7410r m ng
sai d conpound of the formula II or salt thereof. 25 15. The method of
claim14 for the preparation,® pi nacol ester of the fornmula Ila or salt

&y
t hereof, -77 WO 02/ 32884 PCT?ESO%/&2741 H3C CH3 H3C &8 G\ B/Q (Ila) Q-
I

0O SAN ~~ Ra 3 Prot Rl1l4H eeR 3 and R '4 are as defined in claim
2, and "Prot" is nethoxynet , \conprising the steps of 5 (a) contacting a
conpound of the fornula Va of sal® thereof halo 0. .0 SI--1 (Va)

| eaving group R13 R14 10 withEn @mpe of the forrrufa Vla or salt thereof

= \/ I Dot /O\

where R” and R are as defined in claim 2, and

“prot” is methoxymethyl,

comprising the steps of

5 (a) contacting a compound of the formula Va or salt
thereof
halo
/
\
= leaving group (Va)
s |

N\RM

10 with an amine of the formula VIa or salt thereof
HZN—(O Y (VIa)
R3 R4

in the presence of an organic base and optionally an
15 organic solvent, to form a compound of the formula
VITa or salt thereof

halo 0

X 7
=&

N (VIIa)
. i/ O




x 2N ( y (Ma) ~ 4 R3 Rin the presence of an organic base and optionally
an 15 organic solvent, to forma conpound of the fornmula Vila or salt

t hereof ebo2/d¥d8{Vila) R13 O/Y ,.,r ~~\ Rl4 R R4 WO 02PGP/88dl/42741

PCT/ US01/ 42741 (b) protecting the nitrogen of said conpound of the formula
VIla or salt thereof by contacting the conpound of formula VII with a
conpound of fornmula 5 xx R17~~R18 xx where R17 and R 8 are each net hoxy,
in the preseide afrcddodiing dhepmittimoarsi dft eedict manpahE ofpddrd of t he
formula VIIIl or t-he f f.ar f Villa or
salt thereof hal iﬁ%zém%% F@ga] tO%4 S%BlrgR &chﬁnattﬁgﬁﬂft hi ati ng

sai d conpound of ad@fuscmeia fprmud soVT s alitth ercewoantch Gh @ Leor aryl

l'i t hi um gonpound yxxand contacting the lithiated product formed with a

Rl7///\\\R18

XX

where RY and R are each methoxy,
in the presence of a Lewis or protic acid to form a
10 compound of the formula VIII or salt thereof:to form

a compound of the formula VIITa or salt thereof

halo

@] @]
N\ 7/
Y4

15
(c) 1lithiating said compound of the formula VIIIa or
salt thereof with an alkyl or aryl lithium compound
and contacting the lithiated product formed with a
trialkylborate, followed by hydrolysis, to form a

20 boronic acid of the formula IXa or salt thereof

R OMe IXa; and

(d) contacting said compound of the formula IXa or salt
25 thereof with pinacol, with removal of water, thereby
forming said compound of the formula ITa or salt
thereof.
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trial kyl borate, followed by hydrolysis, to forma 20 boronic acid of the
formula | Xa or salt thereof B(OH2 OIVO SANY R13 KR4 ~~ R3 Rl14 Ow

| Xa; and wWa)2/za88t acti ng sai d conpound of the fornula | Xa PET/FHab142745
thereof with pinacol, with renoval of water, thereby formng said conpound
of the fornmula Ila or salt thereof. -79 WO 02/32884 PCT/USO1/ 42741 16.
The method of claim 15, wherein Xis Nand Yis 0. 5 17. The nethod of

cl ai m 15, wher ei A6t-he Thal eaghogh ofofcleia ddnpothnt o the < oF mica Wa-Sor sal t
t hereof is gbrono, chloro or iodo. 18. The nethod of claim 15, wherein said
| eaving 10 group is halo. 19. The nethod of claim 18, wherein said | eaving
group is chloro. 15 20. The nethod of claim 15, wherein the organic base

base 15 pylidine of a trlalky) amine. 20 23  The method of ol am 15s Wher o
ase is pyridine or a tri Vi ne. : e net hod_of clai,m 15, erein
sai d or gani 8% Eg‘?ecéjln?é’“f"ta‘]an |§$§ &STHN 6T JAnioE Shvert’ 2Pt Hie net hod of
clai m 15, whepeion thacalkylr dbdo25 aryl |ithium conpound is n-butyl lithium
or phenyl lithium

18. The method of claim 15, wherein said leaving

10 group is halo.

19. The method of claim 18, wherein said leaving

group is chloro.

15 20. The method of claim 15, wherein the organic

base in step (a) is an amine.

21. The method of c¢laim 20, wherein said organic
base is pyridine or a trialkylamine.
20
22. The method of claim 15, wherein said organic

base also functions as an organic solvent.

23. The method of claim 15, wherein the alkyl or
25 aryl lithium compound is n-butyl lithium or phenyl

lithium.

24. The method of claim 15, wherein said lithiation
and/or contact with said trialkylborate is conducted at
30 temperatures from about -40°C to about -105°C.

25. The method of claim 15, wherein said

trialkylborate is triisopropylborate or trimethylborate.

35 26. The method of claim 15, wherein sald removal of
water is conducted by the addition of a drying agent, or

by azeotropic removal of water by heating with a solvent.
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24. The nmethod of claim15, wherein said lithiation and/or contact with
said trial kyl borate is conducted at 30 tenperatures from about -40C to
about - 108@02/2884 The net hod of claim 15, wherein said trparkgbibbarate is
triisopropyl borate or trimethyl borate. 35 26. The nmethod of claim 15,
wherein said renoval of water is conducted by the addition of a drying
agent, or by azeotropic renoval of water by heating with a solvent. 80 WO
02/ 32884 PCT/ US0¥/4274%e TECEDTRE GfetHEd "ofl el AATESD vitferei FPmRa Wt onpound

KI(Z hg Ij or n}diﬁalth'ea_f@rrnﬁl@'a} 1}15&@;&0}&}&5mg{é1%tdiot t wthiwrle]thoxymethyl]—

, 5-di met hyl - 3-i.soxazolyl)-2-(4,4,5,5-tetranethyl -

1, 3, 2-di oxa%‘r((ﬁl‘léﬁ-‘iﬁgﬁ% enZeneSHersHa e $aitd “com WHEPHE for nul a Va
or salt fheredf, 2i-8i2«aboamibenzendsdnoryle sehllfom=ae,degnd sial dampaedf t he
formula Vla sal te thereof, is 3-amno;4, 5- dimethylisoxazole. 10 28. A

met hod for {He PrepEratioh '6f & &oigolhd 6T t'fe Formula | or salt ther eof
(1) X S-1 Keto@ob¥nzRnRsulFomhdr ettllve iglenygnd isegsl efmitdee dofi ghenyl group
may i ndependenthy, b unsubshid yhed o substityted idh one or more
substituent groups, énantioners an dﬁl ast éreoners, 'and salts thereof, 20
wher ei n one defmexhand syxiggoNeand the other is 0; R3 and R4 are each directly
bonded tg a ring carbon and

28. A method for the preparation of a compound of

the formula I or salt thereof

15
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 thereof,

20 wherein

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

R3 and R4 are each directly bonded to a ring carbon and
are each independently
{a) hydrogen;

25 (b) alkyl, alkenyl, alkynyl, alkoxy, cycloalkyl,
cycloalkylalkyl, cycloalkenyl,
cycloalkenylalkyl, aryl, aryloxy, aralkyl or
aralkoxy, any of which may be substituted with
zl, 72 and 2z3;

30 (c) halo;

(d) hydroxyl;
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are each independently (a) hydrogen; 25 (b) al kyl, alkenyl, alkynyl,

al koxy, cycloal kyl, cycloal kyl al kyl, cycl oal kenyl, cycl oal kenyl al kyl,
aryl, arywonxy3288 al kyl or aral koxy, any of which may be BODb®SI42r49d Wit h
Z1l, Z2 and Z3; 30 (c) halo; (d) hydroxyl; 81 WO 02/32884 PCT/ US01/ 42741
(e) cyano; (f) nidyo; ég%n@gXO)klor -C(OR5; (h) -CO2H or -CO2R5; 5 (i)
-Z4-NR6R7; (j) -Z4 N (R10) -Z5-NR8BR9 ; or (k) R3 and R4 together may al so
be al kyl ene or &ikenyl&hE®: either of which may be substituted with z1, Z2

and Z3, conpleti a 4- n ed saturated, unsaturated or aronmatic
ring together w )the %Q?H%ﬁ%gtgﬁggf% which they are attached; R5 is

al kyl, al kenyl, @axkynylcogycbpalkybr5;cycl oal kyl al kyl, cycl oal kenyl ,

cycl oal kenyl al kyl , 15 aryl or_aral kyl, any of which may be substituted
with Z15 72 and Z3; R6;ZRWRR8’; RO and RL0 are each i ndependently (a)

hydrogen; or (b),6 al kyl, gycloal kyl - cygl gal kyl al kyl, 20 cycl oal kenyl al kyl ,
aryl or aralkyl,tgny oTZ£V%‘%%6h%§SD@¥§%%Sti?Bted with Z1, Z2 and Z3; or

R6 and R7 togethar) maypbe.ah kyd eng Ornal keay! £0g, £LOSL, PLnihigh may be
substituted with Z1, Z2 and
alkenylene, either of which may be substituted

with 21, 72 and 23, completing a 4- to 8-

10 membered saturated, unsaturated or aromatic
ring together with the carbon atoms to which
they are attached;

RS is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,

15 aryl or aralkyl, any of which may be substituted

with 21, 22 and z3;

r6, R7, R8, RY and R10 are each independently

(a) hydrogen; or
(b) alkyl, cycloalkyl, cycloalkylalkyl,
20 cycloalkenylalkyl, aryl or aralkyl, any of

which may be substituted with 71, %2 and z3;
or R® and R7 together may be alkylene or alkenylene,
either of which may be substituted with zl, z2 and

73, completing a 3- to 8-membered saturated or
25 unsaturated ring together with the nitrogen atom to

which they are attached;

or any two of R8, RY and r1O together are alkylene or
alkenylene, either of which may be substituted with
zl, 72 and 273, completing a 3- to 8-membered

30 saturated or unsaturated ring together with the

atoms to which they are attached;

zl, 722 and 73 are each independently
(a) hydrogen;
(b) halo;
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Z3, conpleting a 3- to 8-nenbered saturated or 25 unsaturated ring together
with the nitrogen atomto which they are attached; or any two of R8, RO
and R10 twogerbess4 are al kyl ene or al kenyl ene, either of waCTHSo274e
substituted with Z1, Z2 and Z3, conpleting a 3- to 8-nenbered 30 saturated
or unsaturated ridg tog;apgﬁ with the atonms to which they are attached,;

Z1l, Z2 and Z,3 are each |ndependently (a) hydrogen; (b) halo; 82 WD

02/ 32884 PCT/ USO427431kYE) hydroxy: (d) alkyl: (e) alkenyl: (f) aryl: 5
(g) aralkyl; (h)ejl koxyken¢1) aryloxy;, (j) aral koxy; (k) heterocycle,
substituted heter cycle 0 10 heterocycl ooxy; (1) -SH, -S(O nZ6,

“S(OmOH, -S(O)} QG“&%KMQG-O&QMHW-O&QmQ& (m oxo;
(n) nitbo; 15 ( ) cyaapalkp);-C (O Hor -C(OZ6; (qgq) -CO2H or -C02Z6;

(r) -Z4-NzZ7Z8; ﬁg - Z4- fﬁle) Z5-H, 20 (t) -Z4-N(Z1l)-Z5-2Z6; or (u)

- Z4-N( Z11) - Z5- 8

arvloxy;
(j) aralkoxy;
(k) heterocycle, substituted heterocycle or
10 heterocyclooxy;
(1) -SH, -S(0)nZ®, -S(0)pm-OH, -S(0)mn-076,

~0-S(0)p-28, -0-S(0)mOH or -0-S(0)p-0%6;

(m) 0X0;
(n) nitro;
15 (o) cyano;
(p)  -C(O)H or ~C(0)326;
(a) ~COQH or -C02%75;
(r) ~-74-N7728;
(s) -74-N(z11) -z5-H;
20 (t) ~74-N(211)-25-76; or
(u) -74-n(z11) -z5-Nn77328;
724 and Z° are each independently
(a) a single bond;
(b)  -29-5(0)n-310-
25 (c) -79-c(0)-210-
(d) -79-c(g)-2z10-;
(e) ~79-0-310-;
(£)  -z2-5-710-;
(g)  -z9-0-c(0)-210-; or
30 (h) ~79-C(0) ~0-710-

76 is alkyl; alkyl substituted with one to three groups
selected from halogen, aryl, aryloxy and alkoxy;
alkenyl; alkynyl; cycloalkyl; cycloalkyl substituted
with one to three groups selected from alkyl, aryl,
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Z4 and Z5 are each independently (a) a single bond; (b) -Z9-S(O n-Z10-;

25 (c¢) -Z29-C (O -Z1.0_; (d) -Z29-C(S)-Z10-; (e) -Z9-0O z10-; (f)
-Z79-S-Z1WQ 0%/8p884 Z9-O-C (O -2Z10-; or 30 (h) -Z9-C(O - O EaDUs0iZza7é1s al kyl ;
al kyl substituted with one to three groups selected from hal ogen, aryl,

aryloxy and al koxyen@l k&@alal%%ygyyl ;%(%f@é y]F Egcgggg%y%i/sgggéﬂt ut ed

with one to three groups sel ected from
PCT/ US01/ 42741 alk&mAnandlay koxyat 9xy @yle%hw ¢dt'6ilhi ehei erfsed a

benzene ring; ar]:yAp@QTy @be&y&yéeﬁkwéiwﬂe %/ciwlk% ogens,
yc

cycl oal kyl al kyl oalkenyl aryl substituted

oal ken ; X
with 5 et hyl eneti oA %Wié% 5} ourt ou%%y%e$%%%ea FF%ﬁ1WéYRyI
di al kyl @m no, cmyr@h@@e@wtérh@zlleahkyf@uraéuk@wsaeelé&teel pabkoxy; or
het er ocycl e or ;i tef§ terocycle;, Z7 a are each independently
hydr ogen, al kyl, aﬁky Varky am%@%idﬁY?@?al Og%?clBE%?%%??%%K I, aryl
or aral kyl, or ZanndfZﬁndO@EiM@Ioalkoﬁykyéﬁnmeberoaykeeybene conpleting a

3- to 8-nenbered_ _sat.urated unsat ated ring together with the nitrogen
atom to which tﬂ%ysgﬁ%y%ﬁ?ac%t%FoﬁXF "and Z10 are each independently a

singl e bondz7 alkyi®nese aéés&wim&&a@%w%wmﬂﬁ 43x{@a) hydrogen; or

(b) alh%l alkyhamﬂ%%ié&Ee cyc{oaijlaikyl cycloalkenylalkyl, aryl

or aralkyl, or 77 and 28 together are alkylene or
alkenylene, completing a 3- to 8-membered saturated
or unsaturated ring together with the nitrogen atom
to which they are attached;

15 29 and 210 are each independently a single bond,
alkylene, alkenylene or alkynylene;

zll ig
(a) hydrogen; or
(b) alkyl, alkyl substituted with one, two or
20 three halogens, cycloalkyl, cycloalkylalkyl,

cycloalkenylalkyl, aryl or aralkyl;

or any two of 27, 78 and zll together are alkylene or
alkenylene, completing a 3- to 8-membered saturated
or unsaturated ring together with the atoms to which
25 they are attached;
each m is independently 1 or 2; and
each n 1s independently 0, 1 or 2;
comprising the steps of
(a) contacting a boronic acid of the formula IX or
30 salt thereof



20 three hal ogens, cycloal kyl, cycl oal kyl al kyl, cycl oal kenyl al kyl, aryl or
aral kyl; or any two of Z7, Z8 and Z11 together are al kyl ene or al kenyl ene,
conpl eti MO a2/R884 0 8- nenbered saturated or unsaturated rP@gUSagerdler with
the atons to which 25 they are attached; each mis independently 1 or 2;
and each n is independently O, 1 or 2; conprising the steps of (a)
contacting a boronic acid of the fornmula I X or 30 salt thereof (HO 2B 0~
~ON X (I1X) 0 Prot WhRZFeRAhe Bwenppd GBE88Y PEH SO PR IIX \ifef e t he
phenyl group of saldﬂeorﬂwwtalelxxsr{ﬁastl%tfégt@@fd sikstd fut. eg%o@ndléﬂherel n
"prot" is an al koxynmeth ni trogen-protecting group, 5 wWith a compound of
fornula Il or salt Fﬁb@é&P %ﬁ1 Y e RIS Gral Gger?6iR group - O Q

where is 11 w8 dvk alQonPARAGKB o F IR2EH3.a arr10 or and whete-ddre  phenyl ring

of said forrmula Il may be further substituted, in the presence of a
pal | adi un{ O catalyst and, 15 optionally a base, to forma
ni trogen-protected conpound of th rmula IV or salt thereof X (IV) S IN
oY
R 111

where R is halogen or a group -0-Q where Q is
0
l

O

10 -80,CF,, -SO,CH,, or ,and where the

phenyl ring of said formula IIT may be further
substituted,

in the presence of a palladium(0) catalyst and,
15 optionally a base, to form a nitrogen-protected

compound of the formula IV or salt thereof

N7 « (V)
\\\ | prot //‘—x\
R3 R4
20 where the phenyl rings of the biphenyl group

may independently be unsubstituted or
substituted with one or more substituent

groups; and
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prot 3 % R R 20 where the phenyl rings of the bi phenyl group may

i ndependently be unsubstituted or substituted with one or nore substituent
groups; ava02/8884N0 02/ 32884 PCT/ US01/ 42741 (b) depr ot ect PEyUSHI&M2MiLt r Ogen
of said conmpound of the formula IV or salt thereof to form said conpound

of the fornmula lior sebtcthereat;. tﬁez%it'ff&@yeﬂiebfioéaQﬁ @b@b@u%%, dfor the

preparation of C ound of the f i formula la R p R2
/ R11 R12 (Ta) they GORMUGa) Ry &y SR § %?f@r%o,g 10 dRG™eREnt 8%&"5@1

di ast ereoners, atidtsal tteriheseaf pr whareitheRtodnd R2 are each directly
bonded to a ring carbon and are each independently selected fromthose
groups (a) through (j) recited above for R3 and R4; 15 R11l, R12, R13 and
R14 areS each i n@&pendeet hngthed) olfydilegen28(b)foal ke, palekempltical kynyl ,

al koxy, cyclogbkyha eycloal kyhablyhy eyal9al keny! . cycloal kenylal kyl,

aryl,

: —— (CHy) p
22 /\J) ’
,// i (Ia)
Rll——— I_. RlZ
X
O A° .
= S\NH -
NE l

10 and enantiomers and diastereomers, and salts thereof,
wherein

R1 and R? are each directly bonded to a ring carbon and
are each independently selected from those groups
(a) through (j) recited above for R3 and R%;
15 Rrll, r12, RI3 and R14 are each independently
(a) hydrogen;
() alkyl, alkenyl, alkynyl, alkoxy,
cycloalkyl, cycloalkylalkyl,
cycloalkenyl, cycloalkenylalkyl, aryl,

20 aryloxy, aralkyl or aralkoxy, any of
which may be substituted with z1l, 22 and z3,
(c) heterocycle, substituted heterocycle or
heterocyclooxy;
(d) halo;
25 (e) hydroxyl;
(£) cyano;
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20 aryl oxy, aral kyl or aral koxy, any of which may be substituted with Z1,
Z2 and Z3, (c) heterocycle, substituted heterocycle or heterocycl ooxy;

(d) hal oowoa®m3388) hydroxyl; (f) cyano ; -86 WD 02/ 32884 RCIURBOR/42741

(g) nitro; (h) -CCOHor -C(O0)R5; (i) -CO2H or -CO2R5; () -SH, -S(O nR5,
-S(0)m OH, -S(O MRS, 3> S(OMOR5, -0-S(QMH or -OS (O mORS ; (k)
-Z4-NR6R7; or (1) -Z4-N(R10)-2Z5-NR8R9; J is O, S, Nor NR15 10 Kand L are
N or C, provided(bhat atC(m®astorone @)RR;or L is C RIL5 is hydrogen, alkyl,
hydr oxyet hoxy net hyl or nethoxyetho§y methyl; and p is 0O or an integer
from1 to 2; 15 (&dnpri gt tHe &5 of : (a) contacting a boronic acid of

}?Qe 1‘28rrml a | Xa %) sal_ts}%,he_rse(%)n(R@C,)) 28 (%)ﬁléﬁ,xa—)s(d)mQOR%l, prot 0 R14 R3

5 ~0-S(0)m-OR®, -0-S(0)mOH or
~0-S(0)m-OR>;
(k)  -24-NROR7; or
(1) ~724-N(R10) -z5-NR8RY;
J is 0, S, N or NR15;
10 X and L are N or C, provided that at least one of K or L
is C;
r15 ig hydrogen, alkyl, hydroxyethoxy methyl or
methoxyethoxy methyl; and
p is 0 or an integer from 1 to 2;
15 comprising the steps of:

{(a) contacting a boronic acid of the formula IXa or
salt thereof

(HO) B
EN

/o
EN X\ (IXa)
Rr13 | T g;?/y
l\/\ prot / \

Rl4 R3 R4

where “prot” is methoxymethyl,

with a compound of the formula IILIa or salt thereof
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where "prot" is nmethoxynethyl,
t hereof -87 WD 02/32884 PCT/US01/42741 R1L KL (CH2) P P

with a conpound of the fornula Illa or salt

R2 \ R11 R12

/|  R16 MWOa3i8s4 t he presence of a palladium O catalyst paOUSOB204t | onal | y

a base,

to forma nitrogen-protected

conpound of the fornula |IVa or salt

thereof RL KL (CH)p R2~J/

O'~/' OS | NX O R13 Prot

1\27(|Va)

~\ / Rl14 R3 R4 and 10 (b) depr diL ng the nitrogen of said fornula |IVa

conmpound or salt thereof to f or M ohpoynd of the formula Ia or salt
thereof. 30. A nethod for the_préhaation of an oxazole 15 phenyl halide
of the fornmula Illa(l) or salt théreof -| 88 WD 02/32884 PCT/ US01/ 42741

2

11 12
R | R
Y
R16

IITa,

in the presence of a palladium(0)

5 optionally a base,

catalyst and,
to form a nitrogen-protected
compound of the formula IVa or salt thereof

— (CHz)p
A
2
%
Rll—\ - Ri2 (Tva)
NG .
= ™~

; and

10 (b) deprotecting the nitrogen of said formula IVa

compound or salt thereof to form said compound of

the formula Ia or salt thereof.

30. A method for the preparation of an oxazole

15 phenyl halide of the formula IIIa(l) or salt thereof
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~7 ON RI1 R12 R16 1 I I a (1) . Were RK' and R 2 are as defined in
claim2 and R "s is halogen or a group -O-Q where Qis 5 -SQZCF3, -so
2CH3, or W002/8286pri sing the steps of (a) contacting a phergl/taei4t741al i de
conpound of forrmula X or salt thereof 0 halo Rl11 R12 to R16 X with either
triazole in the presence of a bas an N- trimethylsilyl derivative of
triazole, to form 15 a triazole,@nid& the formula XI or salt thereof - 89
WD 02/ 32884 PCT/ US01/42741 N -N°1 / _ ¥ NRL1 R12 Y RL XI ; and (b)

effecting a nitrogen elimnation r /frangenent of the triazole am de of
formula XI or salt thereof, to 5 florman oxazole of the formula Illa(l) or

salt thereof. 31. The nethod of c
formula X, the halo group of th
is chloro, brono, or iodo. 32t

im30, wherein, in said conpound of
halide 10 noiety is chloro, and Rie
e methogiof claim 31, wherein R11 is

S

156
R IITa(l).

Where R™ and R” are as defined in claim 2 and

R* is halogen or a group -0-Q where Q is
e}
I

|@_Me

5 ~S0,CF,, -SO,CH,, or :

n

o

comprising the steps of
(a) contacting a phenyl acid halide compound of formula
X or salt thereof

@] halo

E
I

12

R R

\
F
16

10 R X

with either triazole in the presence of a base, or
an N- trimethylsilyl derivative of triazole, to form

15 a triazole amide the formula XI or salt thereof
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di hal onethyl and R 2 is hydrogen. 15 33. The nethod of claim 30 wherein the
conpound of fornmula X is contacted with triazole in the presence of
sodi um hydo 0ziz28884. A nmethod for the preparati on of conpor@U¥S@42740 t he
formula I'll1a(2) or salts thereof -90 WO 02/32884 PCT/USO1/ 42741 ~7 ON
CHO R16 Illa (2) conprising the step of (a) q¥nglyzing a conpound of
formula I'llb or salt 5 thereof o/\ yN 11 * RI6\l | Ib where *R 1 is
di hal omethyl, in the presence of a nucleophilié basg to forma conpound of
formula Illa(2). 10 35. The nethod of cl N ein the conmpound of
formula I'llb is prepared by a nethod conpriping the steps of (a)
contacting a conpound of fornmula XXI 15 CH3 RI16

2
11

I

=

12

R R

16
R XI; and

(b) effecting a nitrogen elimination rearrangement of
the triazole amide of formula XI or salt thereof, to
5 form an oxazole of the formula IIIa(l) or salt
thereof.

31. The method of claim 30, wherein, in said
compound of formula X, the halo group of the acid halide

10 moiety is chloro, and R* is chloro, bromo, or iodo.

32. The method of claim 31, wherein R™ is
dihalomethyl and R™ is hydrogen.

15 33. The method of claim 30 wherein the compound of
formula X is contacted with triazole in the presence of

sodium hydride.

34. A method for the preparation of compounds of
20 the formula IIIa(2) or salts thereof
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xxi 91 WD 02/32884 PCT/USO01/42741 wth a suitable hal ogenating agent to
forma conpound of the formula XXII COOH *R11 R16 XXII; 5 (b) converting
sai d conpoanzi3asss formula XXI1 to an aryl acid halide conpolvdoinf27410r nul a
Xa 0 halo *Rl11 R16 Xa; and 10 (c) converting said conpound of fornula Xa
to a conpound of fornula Illb by eith f the followng processes (i) or
(ii) (i) contacting the conmpound of fgrnmula Xa with either triazole in the
presence of a base, or 15 an N trimethylsilyl derivative of triazole, to
forma triazole amde the fornula Xl o alt thereof -92 WO 02/ 32884

PCT/ US01/ 42741 N ~N O N R11 R16 XI; nd effecting a nitrogen elimnation
rearrangenent of the triazole amde of flormula XI or salt thereof, to form
an oxazole of the 5 forrmula Illb; or

CHO

16
R IITa(2)

comprising the step of

(a) hydrolyzing a compound of formula IITIb or salt

5 thereof

0 ///N

xRt

16
R IITb

where *R"™ is dihalomethyl,
in the presence of a nucleophilic base to form a
compound of formula IIIa(2).
10
35. The method of claim 34 wherein the compound of

formula IITb is prepared by a method comprising the steps

of
(a) contacting a compound of formula XXI
15
COOH
CH;
R16
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(i1) contacting the conmpound of fornmula Xa with wth an am ne acetal of
the formula 0O-alkyl H2N-, X 0-alkyl 10 in the presence of a base and a
sol vent W002/32384n an am de acetal of the formula 0-al kyl rPerkgér/9741-\ 0 N
RIB x. XTI . 1. 15 and cyclizing the am de acetal in the presence of a
cycllzatlon agent; th 0z f Q1M B OO e 36. The net hod
of claim34 where R' is_bronmo or_ 20 |lg£%l£§n%é%%u+§ J%d(#n%)r?ormrnet hyl . -93 WO
02/ 32884 PCT/ USCAYH271Y &7 . thyhel Sretibdl H¥1El ai m 35 where RL is brono or
iodo, and *R is dibrononethyl. 38. The nmethod of claim35 where the
conpound of 5 fornmula Xa is converted to the conmpound of formula Illb
using the process (i). 39. The met hod {6P ¢l ai m 35 where the conpound of
formula XXIlIl is converted to the congound of forrmula 10 Illb using the
process (ii). 40. A nethod for the préeparati on of conpounds of the fornula
la or salts thereof RL© KTh L/ (C 2" J/ R11 (1a)

R XXITI;
5 (b) converting said compound of formula XXII to an

aryl acid halide compound of formula Xa

@) halo
«gll
16
R Xa; and
10 (c) converting said compound of formula Xa to a

compound of formula IITIb by either of the following
processes (1) or (ii)
(1) contacting the compound of formula Xa with
either triazole in the presence of a base, or
15 an N- trimethylsilyl derivative of triazole, to
form a triazole amide the formula XI or salt
thereof



R12 - ~0 X Oy NH-~R13 / 15 R14 R3 R4 wherein one of X and Y is N
and the other is 0; R -, R, R3 and R4 are each directly bonded to a ring
20 car bow@nz3zssL£ each i ndependently (a) hydrogen; (b) al RgT/usal4estyl ,

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

cycl oal kenyl al kyl, aryl, aryloxy, aralkyl or 25 argl koxy, any of which may
be substituted with Z1, Z2 and Z3; (c) halo; 394 WD 02/ 32884

PCT/ US01/ 42741 (d) hydroxyl; (e) cyano;_ (f) hitrgp (g) -C (O H or
-C(OR5; 5 (h) -CO2H or -CO2R5; (i) -f’ 7 ) -Z4-N (R10) -Z5-NR8R9
; or (k) R3 and R4 together may al so be al Kyl ene or al kenyl ene, either of
whi ch may be substituted 10 with Z1, Z2 and Z3, conpleting a 4- to 8
menber ed saturated, unsaturated or aromatt ing together with the carbon
atonms to which they are attached; R5 is , al kenyl, al kynyl,
cycl oal kyl,

w1l

16
R XTL;

and effecting a nitrogen elimination

rearrangement of the triazole amide of formula

XTI or salt thereof, to form an oxazole of the
5 formula IITb; or

(ii) contacting the compound of formula Xa with

with an amine acetal of the formula
O-alkyl

H2N\/<
O-alkyl

10
in the presence of a base and a solvent, to
form an amide acetal of the formula
O-~alkyl
alkyl-0O
o) N
*Rll
R*® XXIII
15 and cyclizing the amide acetal in the presence

of a cyclization agent, to form a compound of
the formula IIIb.

36. The method of claim 34 where R is bromo or

20 iodo, and *R"™ is dibromomethyl.



15 cycl oal kyl al kyl , cycl oal kenyl, cycl oal kenyl al kyl, aryl or aral kyl, any

of which may be substituted wth Z1, Z2 and Z3; R6, R7, R8, RO and R10 are
each i ndepenzizassd y (a) hydrogen; or 20 (b) al kyl, cycl oaP&pUS01/42741

cycl oal kyl al kyl , cycl oal kenyl al kyl, aryl or aral kyl, any of which may be

substituted with 3zl Zr%eaﬂ@tzl%d ofr RAaand 3R7 beget her snay,baalkyl ene or

al kenyl ene, . either of may be substituted with Z1, Z2 and 25 Z3,

conpl eting éo§0't§ﬁ§-w@nbéﬁe§l§§PHP§F§@53f unsaturated ring together wth
the nitrogen atomto which they are attached, or any two of R8, RO and R10

toget her are al kyl ene or al kenyl ei t her e substituted
wih 30 71, 72 4Ad zér“?1 Flé?@] ﬁg §l3im 595 g&? §é¥ﬂ§’i@ o
unsaturdﬁedfbkm@lbogethercwh&hrtbé‘t@tam& t@m@hmmm.bﬁef@ameﬂaﬂﬂmmhed, R11,
R12, R13 ang Rl e e%%ge%gdggﬁndently (a) hydrogen; - 95 WD 02/ 32884
PCT/ US01/ 4274 alkyl”, al kynyl , al koxy, cycl oal kyl,

cycl oal kyl al kyl , cycloalkenyl cycloalkenylalkyl aryl, aryloxy, aralkyl

or aral koxy, any sef %h\@“r%rﬁh%yogecﬁlégﬁt SEULEL Y 1 %ezjc’oné%(%)’&dhzﬁf (c)

heterocycle substituted heterocycle or ~“heterocycloox (e)
hydroxyl ; forpmlecy&didT; l(SgFOﬁiV?if@ed( P L @pmoamd Qf( Oprrerla
10 IITb using the process (ii).

40. A method for the preparation of compounds of

the formula Ia or salts thereof

Y4
L ( )——(CH)p
R2//(§;ZJ
= I (Ta)
Ril—- g
\
N .
7 l S\‘NH——ﬂ(/ \>y
Rl3
l\/\ /-
15 R4 R R*

wherein

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

R, B2, R3 and rR% are each directly bonded to a ring

20 carbon and are each independently
(a) hydrogen;
(b) alkyl, alkenyl, alkynyl, alkoxy, cycloalkyl,

cycloalkylalkyl, cycloalkenyl,
cycloalkenylalkyl, aryl, aryloxy, aralkyl or
25 aralkoxy, any of which may be substituted with
zl, 22 and 23;
(c) halo;
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(i) -CO2H or
-O-S(O m OR5,
-Z4- N(R1IOYyo I830RER9; Z1, Z2 and Z3 are each i ndependent | pCT/RB01(42y41

-Q02R5; (j) -SH, -S (O nR5, -S(O MmOH, -S (O mOR5, 15
-OS(OMH or -OS(OMORS; (k) -Z4-NR6R7; or (1)

hydrogen; (b) halo; (c) hydroxy; (d) alkyl; (e) alkenyl; 25 (f) aryl;
(g) aralkyl; (hhal kaxydrosbf; aryloxy; (j) aralkoxy; 30 (k) heterocycle,
substituted heterocycle or "heterocyclooxy; (1) -SH, -S(OnzZ6, -S(O m OH,
-S(Om Qz6, - O SED) m Z6/2NVO- S(O)nOH or -O-S(O)m COz6; (n) OXO, -96 WO
02/ 32884 PCT/ USQ¥)42741itAdh) nitro; (o) cyano; (p) -C (O Hor -C(O Z6;
(g) -CO2H or -C02z6; 5 (r) -Z4-NzZ7Z8; _(s) -Z4-N(zZll)-2Z5-H, (t) -Z4-N

(Z11) -75-26 ;: dg) (u)-C{ZI-HN@ |5C ZB-ANZ7Z8; Z4 and Z5 are each

i ndepenéient ly ](?1)( a) —acci!}pq:l're _l%pd‘lzqég);

10

15

20

25

30

RO

RO,

or

or

g1l

(1) ~74-NROR7;
(3) -7z4-N(R10) -25-NRBRY; or
(k) R3 and R4 together may also be alkylene or

alkenylene, either of which may be substituted
with 21, 22 and 73, completing a 4- to 8-
membered saturated, unsaturated or aromatic
ring together with the carbon atoms to which
they are attached;
is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,
aryl or aralkyl, any of which may be substituted

with 71, 72 and 23;

R7, R8, RY and R0 are each independently
(a) hydrogen; or
(b) alkyl, cycloalkyl, cycloalkylalkyl,

cycloalkenylalkyl, aryl or aralkyl, any of
which may be substituted with zl, 72 and 73;
R6 and R7 together may be alkylene or alkenylene,
either of which may be substituted with zl, 32 and

73, completing a 3- to 8-membered saturated or
unsaturated ring together with the nitrogen atom to
which they are attached;
any two of R8, RY? and RrRLO together are alkylene or
alkenylene, either of which may be substituted with
21, 72 and 73, completing a 3- to 8-membered
saturated or unsaturated ring together with the
atoms to which they are attached;
rR12, R13 andg r14 are each independently
(a) hydrogen;
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(b) -29-S(On-210-; (c) -Z9-C(0)-210-; (d) -29--C (S) -z10_; (e)
-Z29-0-710-; 15 (f) -29_S-710-; (g) -29-O0-C (O -7Z10-; or (h)
-Z9-C(0) Wo rasess4 26 is al kyl; alkyl substituted with one POTAROBR74r oups
sel ected from hal ogen, aryl, aryloxy and al koxy; 20 al kenyl; al kynyl;

cycl oal kyl; cycl g8} kyl aau@&tl taul_k@ﬁylvv' 5mkgﬁ91t0 allig& groups sel ect ed from
al kyl, aryl, al kenyl and_al kox | ; to which is fused a
benzene ring; aryl oxy §§E§P?95¥id ﬁﬁ?ﬁoéﬁgyéﬁl ' hal ogens;

cycl oal kyl al kyl ; CyC|O&&KQB&Ekeﬂ§1cy@&@Qb&@ﬁﬁh%h%ﬁkylarﬁkylary| substituted

W th nethylenedloxy or _one to i % oups selected from al kyl,
di al kyl ani no, cyano, thg'Sﬁy’t?Fﬁ k8l Ryl arakfRexy and ©Fi hal oal koxy: or

heterocycl e or substi tm@ehhﬁg;rgeyghss&@uéédamtﬁf%zarez@agpg gdependent | y
hydr ogen, al kyl cycloalkyl cl oal k { cycl oal kenyl al'ky aryl or
aral kyl , or z7 ahd 78 FSﬁéFﬁéyciﬁe 5P?§Féﬁé 6f harrsrgleAe, otonpl eting a 3-
to 8- nenbered saturatedet8¥oM§k@85§§884 PCT/ US01/ 42741 or unsaturated ring
together with thF Pltrﬁ% n atom to which they are attached; Z9 and Z10 are
each i ndependent @ gPe bond, al kyl ene, al kenyl ene or alkynylene 5
Z11 is (a) hydrogen; ohy@b¢xalkyl al kyl substituted with one, two or

thrFE pglogens &yploal§gl cycloalkylalkyl cycl oal kenyl al kyl, aryl or

ar al ky

{(g) nitro;

(h) ~C(0)H or ~-C(0)R5;

(i) ~-CO2H or -COZR>;

(3) -SH, -S(0)pR>, -S(0O)m-OH, -S(0)m-OR53,
15 -0-8(0)m-0R>, -0-S(0)yOH or

~0-S(0) p-OR5;
(k) —Z4—NR6R7; or
(1) ~24-N(r10)-z5_NRBRY;

zl, 72 and 73 are each independently

20 (a) hydrogen;
(b) halo;
(c) hydroxy;
(d) alkyl;
(e) alkenvl;
25 (f) aryl;
(g) aralkyl;
(h) alkoxy;
(1) aryloxy;
(3) aralkoxy;
30 (k) heterocycle, substituted heterocycle or
heterocyclooxy;
(1)  -SH, -5(0)nZ®, -S(0)p-0H, -S(0)p-0z6,

~0-5(0)-2°, -0-S(0)yOH or -0-S(0)p-075;

(m) OXO0;
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10 or any two of Z7, Z8 and Z11 together are al kyl ene or al kenyl ene,
conpleting a 3- to 8-nenbered saturated or unsaturated ring together with
the atonmsvoo02/sdsBch they are attached; J is 0, S, N or NReST/USG/4476ind L are
N or C, provided that at least one of Kor L is C R15 is hydrogen, alkyl,
hydr oxyet hoxy nethyl or,; gt hoxyet hoxy nethyl; each mis independently 1 or
2; 20 each n is independently O, 1 or 2; and pis O or an integer from1l
to 2; conprisind®he st¥P¥of (a) lithiating a compound of the fornula

111 It th f 2 R~ 2 R/1 RI2 R16 Illa; -98
021 52854 PCT] 0801/ 43341 i th o Akyl o ;

WO 02/ 32884 PCT/ US01/ 4274 or aryl lithiumconpound in the
presence of a tri(ahkyl bar@fre,of oldowed by hydrolysis, to forma boronic
acid of the formula Xl Il or salt thereof 5 RL K ~I-I(CHR)p R2~J /
(XI11); 5 (r) ~74-N2778;

(s) ~7z4-N(z11) -z5-51;

(t) -74-N(z1l)-25-26; or

(u) ~z4 N (711) —z5-N2778 ;

74 and Z° are each independently

10 (a) a single bond;
(b) -29-5(0)n-210~;
(c) -z9-c(0) -z10-;
(d)  -z9-c(s)-z10-;
(e) -z9-0-210_;
15 (f) ~-79-g-310_;
(g)  -z2-0-c(0)-310-; or
(h) -29-c(0)-0-210_;

76 is alkyl; alkyl substituted with one to three groups
selected from halogen, aryl, aryloxy and alkoxy;

20 alkenyl; alkynyl; cycloalkyl; cycloalkyl substituted
with one to three groups selected from alkyl, aryl,
alkenyl and alkoxyaryl; cycloalkyl to which is fused
a benzene ring; aryloxy substituted with one or two
halogens; cycloalkylalkyl; cycloalkenyl;

25 cycloalkenylalkyl; aryl; aryl substituted with
methylenedioxy or one to four groups selected from
alkyl, dialkylamino, cvano, halogen, trihaloalkyl,
alkoxy and trihaloalkoxy; or heterocycle or

substituted heterocycle;

30 77 and zZ8 are each independently hydrogen, alkyl,
cycloalkyl, cycloalkylalkyl, cycloalkenylalkyl, aryl

or aralkyl, or 77 and z8 together are alkylene or

alkenylene, completing a 3~ to 8-membered saturated
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R11 R12 B(OH)2 (b) contacting the boronic acid of the fornmula XIIl or
salt thereof with a conpound of the fornmula VIII 10 or salt thereof halo p
0 X SYWOMN/MB28RL3 4 rot R R pi R4 Villa in the preBentsoiof274

pal | adi um{ O) catal yst and, 15 optionally a base, to forma conpound of the

formula 1Va or o%ahltnsta%&%@ced: r&%g@o@@t%%lwltwﬁoﬂl%%%kn Rtda L (CH2) p
R2->~ J RI1 R12 //0.X .S NY Va) and .Ri3 / (I Prot ~/d Rl4 R3 R4 (c)

deprotecting th@onlwthrjr?@er?b@fy &&i°d °5PRIISE /I Va  conpound or salt thereof to
form said %Qngﬁﬁn%l@fare each independently a single bond,

alkylene, alkenylene or alkynylene;
s zll 4ig
(a) hydrogen; or
(b) alkyl, alkyl substituted with one, two or
three halogens, cycloalkyl, cycloalkylalkyl,
cycloalkenylalkyl, arvl or aralkyl;

10 or any two of z7, 78 and zll together are alkylene or
alkenylene, completing a 3- to 8-membered saturated
or umnsaturated ring together with the atoms to which
they are attached;

J is O, S, N or NRL3;

15 XK and L are N or C, provided that at least one of K or L
is C;

R15 is hydrogen, alkyl, hydroxyethoxy methyl or
methoxyethoxy methyl;

each m is independently 1 or 2;

20 each n i1s independently 0, 1 or 2; and

p is 0 or an integer from 1 to 2;

comprising the steps of
(a) lithiating a compound of the formula IIIa or
salt thereof

25
I K
R
L'/ N (CH,,)
X 2
R? \J)
7S
Rll__l _Rl2
=
R IITa;



5 the formula la or salt thereof. 41. The conpound

N- (4, 5-Di net hyl - 3-i soxazol yl)-2'- fornyl-N [nethoxynethyl] 4' -

(2- oxazolwoO p2/p2Bg4 1' - bi phenyl] -2- sul fonam de. 10 42. A PCTUSomd2741
pol ynor ph of the compound N-[[2'-

[[(4, I5 fll) ﬁ‘t gyl bvaz&ﬁomwiw:}:t[ ]aé& r&&ﬁl"iﬂiﬂih%&l@poun?bl? the .

oxazoly i yl] e ut anam de having a
mel ting poi nt ofp %6% 45" ﬁ%}%@r%% gj% frﬁ g oPYnor ph of the
N[[2'-[[(4, 5- dMﬁﬁiﬁyysﬁelS©xa&mhy|é bwﬂémﬂcS@&i@nyf]tﬁe(ﬁormul% ]
oxazolyl)[1, 1’ | ] methyl]1-N, 3,3 20 trinethyl butanam de having a
mel ting point 018%%%% %( %%ly J5 %él A high nelt pol ynorph of the conpound
N[ [25 -- (4, 5-di rrethyl 3-i soxazol yl) am no] sulfonyl] -4-- (2 25
oxazolyl) [1, 1' - bi phen)ﬁb 2-yll methyl] -N, 3, 3- - 100 WO 02/32884
PCT/ USO01/ 42741 tri met hyl tﬂ;\ana de having a nelting point of about 116-
118C . - 101 r, (O—(cm)p

R2 \J/l
/ | (XIIT);
Rll——— _I—R12
\K
B (OH)

(b) contacting the boronic acid of the formula XIIT
or salt thereof with a compound of the formula VIII
10 or salt thereof

halo 0

R VIIIa
in the presence of a palladium(0) catalyst and,

15 optionally a base, to form a compound of the formula
IVa or salt thereof

-99.
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(Iva); and

(c) deprotecting the nitrogen of said formula IVa

compound or salt thereof to form said compound of

the formula Ia or salt thereof.

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

formyl—N—[methoxymethyl]4’—(2—oxazolyl)[1,1’—biphenyl]—2~

sulfonamide.

42. A high melt polymorph of the compound N-[[2'-

[[(4,S—dimethyl—B—isoxazolyl)amino]sulfonyl]—4—(2—
oxazolyl) [1,1'-biphenyl]~2-yllmethyl]~N, 3, 3-
trimethylbutanamide having a melting point of about 166-

les8°cC.

43. A high melt polymorph of the N-[[2’/-[[(4, 5~

dimethyl-3-isoxazolyl)amino]sulfonyl] -4- (2~
oxazolyl) [1,1’-biphenyl]-2-yl]lmethyl]-N, 3, 3-

trimethylbutanamide having a melting point of about 156-

158°C.

44. A high melt polymorph of the compound N-[[2'-

[[(4,5-dimethyl-3~isoxazolyl)amino]sulfonyl]-4- (2-

oxazolyl) [1,1’~-biphenyl]-2-yl]methyl]-N, 3, 3-
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trimethylbutanamide having a melting point of about 116-
118°C.



