WD 98/ 57951 PCT/ us98/ 12680 TI TLE_MLGJanl dine Mmcs as Factor Xa
Inhibitors 5 FIELD OF THE I NVENTI ON Thi s iAVéntion telates generally to

novel guapydiBRs, M M cs which are i nhl ”Mﬂ% trypsin-| b&‘?m%ﬁ[iz'a&
|

prot ease enzynes, especially factor tical conpositions
contai ning the sanme, and nethods of usin s 10 anti coagul ant
agents for treatnent and preventio hi'6fiboenbol i ¢ di sorders.
BACKGROUND OF THE | NVENTI ON WO 96/ descrl bes benzam di ne

ant i coagul ant s Ndvdéheuath diorerMiaicBRSaR6FaRtbyr Xaj IfFibiRors2 R R3 R2
wherein Z1 and Z2 are 0, N(R), S or OCH2 and the central ring may be

phenyl or a variety of heteroc&cles. The Eresently cl ai med conpounds do
not Scontain the Z1 |inker pattern of the above
conpounds. Vi 95/ h3i&be oidl RAE et geRakhony! cOPRLVER! §RaN1ISi N6/ 07692

descri be, |soxa ol i.ne and 51%5 zole flgrlnogen receptor _antagoni sts of the

f or nul d“”P?i%sA" FhHang RREHET PR MR PHRR S ¥ 3si ¢ gr oup,
UV mayehzymes, espedierldy m::m Ke, r phgrmg¢dunibgabeceampesiteignof | i near or

cyclic Y n u eSKe COIRO s all 30 contain
an acid uﬁ%}?lor?\gglrﬁey Si(a;&“e‘ﬂ ag)&ymg%gmaf \Z()E ﬁSJ‘}”S1§1’§V\AD 98/ 257%51

PCHOUSO®R & DERAI U LH: ragsnts foTp taeatPEpt crRANRESYSRGEMARE do not cont ai n
such  aghaehisbéisslico dlddnders .

THE

WO 96/28427 describes benzamidine anticoagulants of the

15 formula:
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wherein Z! and Z2 are O, N(R), S or OCH; and the central ring
may be phenyl or a variety of heterocycles. The presently
claimed compounds do not contain the z! linker or the
20 substitution pattern of the above compounds.
WO 95/13155 and PCT International Application US 96/07692
describe isoxazoline and isoxazole fibrinogen receptor
antagonists of the formula:

R15
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wherein R! may be a basic group, U-V may be a six-membered

aromatic ring, W-X may be a variety of linear or cyclic

groups, and Y is an oxy group. Thus, these compounds all
30 contain an acid functionality (i.e., W-X-C(=0)-Y¥). 1In
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EP 0,513, 387 depicts active oxygen inhibitors which are oxazoles or
thiazoles of the formula: 5 R2 -~\ N wherein Xis O or S, R2is preferably
hydrogen, and both RlL and R3 are substituted cyclic groups, with at | east
one bei ngvd&/pbanyl . The presently clainmed i nventi on doessamotsosgisdbe t o

t hese types of oxazol esor thiazoles. W 95/18111 addresses fibrinogen
receptor antagonists, containing basic and_acjdic termni., of the formula:
R6 ' ¢enerist 7heRprepept LR claimed oCemrouRisfis Sat RPFEAPeEERs t he basic
term i, addd ser@ldaparg.or  heteroatomlinker, V may be a heterocycle,
and the ri 3PN ARG EOLECHES LSRISSENLS rlieragidic term ni

ht
The 20 pre Bttt 'ms onpo o nof contain the acidic termni of WO
95/ 184tdzoles 1S tidazedesNef shesfogmilat mel sbach et al depict cell
aggregation inhibitors which are 5-nenbered heterocycles of the formula:
X~X1X5 25 XT--X4 wherein the Fk?eti cygl e may be aromatic and groups
A-B-C and F-E-D- are attached to \ ring system A-B-C can be a w de
vari ety of substituents includingda Dasic group attached to an 30 aromatic
ring. The F-E-D- group, however, would appeai.- '1-o0 be an acidic
functionality which differs fromthe present invention. Furthernore, use of

theseg@%?é%%ngsié ihidi tror § s phreffaehbl y Xaydsoder, st assddR?2 WO 98/ 57951
PCT/ U 80 Baker, et al, in.U S._ Patent.No._ 5,317 - ( ss 5-HT1
agoni ard ®hi 2Fe a?‘éb%%%%sﬁb’ﬁilfupgﬁu F\’/Jﬁ%ﬁb%gelér settlg)?loeagjlg?rg ic

cogpophdaydf tihkefpresdraly claimed invention does not relate to
these types of oxazoles or thiazoles.
WO 95/18111 addresses fibrinogen receptor antagonists,

containing basic and acidic termini, of the formula:

|
15 R

wherein R! represents the basic termini, U is an alkylene or
heteroatom linker, V may be a heterocycle, and the right hand
portion of the molecule represents the acidic termini. The
20 presently claimed compounds do not contain the acidic termini
of WO 95/18111.
In U.S. Patent No. 5,463,071, Himmelsbach et al depict
cell aggregation inhibitors which are 5-membered heterocycles

of the formula:
25 Xg—Xa

wherein the heterocycle may be aromatic and groups A-B-C- and
F-E-D- are attached to the ring system. A-B-C- can be a wide
variety of substituents including a basic group attached to an
30 aromatic 1ing. The F-E-D- group, however, would appear to be
an acidic functionality which differs from the present
invention. Furthermore, use of these compounds as inhibitors

of factor Xa is not discussed.



RLR2 NR3 EX\W_ 5 Y- z wherein RL may be pyrrolidine or piperidine
and A nay be a basic group including am no and am di no. Baker et al, -
however, ndicate that A can be a substituted ring I|ke

t hat cont a| ne |ln the presently claimed heteroaronmatics. Pﬁ@@%{é%

WO 94/ 02477, discuss 5-HT1 agonists which are imdazoles, triazoles, or
tetrazol es oBakbe éorall ain -W S .q\RetBNtENA3' S, 2171503hedbsauss 5?%WEsents a

ni L1 ogen c00L AL AG K | i YA QupdeiblELAOEtyBLRSHbAAd cycl obutane, and

A may bBIG HESP T oup I nc r!% am no and_am di no. But, Baker et al do
not i ndhesego@pomakic AFQ}E?PLB’@Sa ulbse fareyl F‘r ng system like that contained
in the presently clained heteroaronatlcs Tidwell et al, in J. Med. Chem

1978, 21(7), 613-623, describe a serieg!of glarylan1d|ne derivatives

i ncluding 3,5- bis(4-am di nophenyl )i soxagg & This series of conmpounds was
25 tested against thrombin, trypsin, 3 pgncreatic kallikrein. The
presently clainmed invention d mlnot deR? hese types of conpounds.
Activated factor Xa, whose n316 BTt role is the generation of
throgbin by the linited proteoly€ s of 30 prothronbin, holds a central
position that links the intrinsic and extrinsic activation nechanisns in

the final commo at y_.of coag h e qgg& f thronbin,
the 3 V\ﬁh@g/%%gi ig@fh?%ﬁ’ Wq’ﬁ ?1% Bkgtrai%%glrﬁgo%elgsg t g %at hway to
gener at dazifd brionp ¢holudingnanine mnsk @¥Gines aRBKEF| éEI B}'for mati on of
prot hr oy RRASE , CABPLEY (haSifEe Xhad 2CiRh Ve GadtbaBdtuted ring

10 system like that contained in the presently claimed

heteroaromatics. .
Baker et al, in WO 94/02477, discuss 5-HT; agonists which

are imidazoles, triazoles, or tetrazoles of the formula:

15 Y-

wherein R! represents a nitrogen containing ring system or a
nitrogen substituted cyclobutane, and A may be a basic group
including amino and amidino. But, Baker et al do not indicate
20 that A can be a substituted ring system like that contained in
the presently claimed heteroaromatics.
Tidwell et al, in J. Med. Chem. 1978, 21(7), 613-623,
describe a series of diarylamidine derivatives including 3,5-
bis (4-amidinophenyl) isoxazole. This series of compounds was
25 tested agaihst thrombin, trypsin, and pancreatic kallikrein.
The presently claimed invention does not include these types
of compounds.
Activated factor Xa, whose maior practical role is the
generation of thrombin by the limited proteolysis of
30 prothrombin, holds a central position that links the intrinsic
and extrinsic activation mechanisms in the final common
pathway of blood coagulation. The generation of thrombin, the

3



phospholipid). Since it is calculated that one nolecule of 5 factor Xa can
generate 138 nol ecules of thronbin (Elodi, S., Varadi, K : Optimzation of
conditions for the catalytic effect of the factor |Xa-factor VIII Conpl ex:
Probabl e wolsg/splsy the conplex in the anplification of bl oggﬁgg%ﬁl‘;&t i on.
Thromb. Res. 1979, 15, 617-629), inhibition of factor Xa may nor e
efficient than inactivation of thronbin in- interrupting the blood

coagul afinnl syex e PHRGSIASST 0 &PF PAEPYRY BRI TS & ifi¥EMt or s of

factor cXatarerseestad p’rhﬁediﬁ:tseﬁt i@l la;npwalfmablbytfmmm&n ofagents for the

treatnment of t onboenb ble to di scover
new facPB?g% r{&ﬁjhn%s ors pleé%m%&"? f%ﬁ%ﬁrﬁoﬁ‘sﬁiﬁ\ccor?ngl y, one obj ect
of the phesphelipidhti cFinee i isr 6pleelabes| LRRANPRR MO YAGHIEs Ofhi ch are
USGLEH' @&a"c@ftl@é &&n g?&méfHHéDIhltw &leécnmagnaﬁeuhr@ﬂbiry GEﬂ.Qﬁﬁt alg.e salts o(r]I
prodr ugs s_anot her obj ect e present FRLion to provide
phar macgﬁ{:? hi orrpoé‘?h’%%a%loor?proﬁlcond ér n%gféu@?ca zri}:ccept abl e

carri er effidct dfethpefadoet |w@fﬁmqméfréﬁogﬁmpéﬁxz?mba%tmi@e odf the

conpounds .05 8e R £5 ke 'Mﬁ% ﬁbnaofpbibBBC@élégﬁPééﬂorﬁccept abl e salt
or prodrug formthereof . ;{ Osfg%ﬁ g gttogntg rese I nvention to
provi de TAROMBt hBES f of2 11 e %ngﬂ[ hrgmboerBor PE 4P 8 o7 derd &r]%( Sy

adni i sber inaget of &l dos t | thaneedhagft isatchotr et nhnomlansom her apeutical ly

effectl!ﬁta@&fgela Bhe SANa W delien gggeeﬂnds of the present invention
or a pharnaceutica acc taple sali or rodrughform%ge%@o% These and
I

ot her obj ect %‘hemﬁeﬁew e RO S ARG sheciddfi AghEhite &t ai | ed
descri pkaoBrehAgeddé ess aodit exveich 1135 viag ubab@ ei hhienapest ici agpeonter [forhat

Comoungéﬁgg%g{ﬁﬂ%g'?‘ éf)t Mmé&@nb%l‘ﬁ@ %’i’sﬁaél—s-‘_"" e SHEERMA -

PCT/ ar maceut | cal éaacce ptabl e salt or prodrug forns
t helzof desikebéenty, dESC%YﬁF N e O E)@PE)W“:%?% effective factor Xa
i nhi bitors.

SUMMARY OF THE INVENTION

Accordingly, one object of the present invention is to

provide novel guanidine mimics which are useful as factor Xa
20 inhibitors or pharmaceutically acceptable salts or prodrugs
thereof.

It is another object of the present invention to providé
pharmaceutical compositions comprising a pharmaceutically
acceptable carrier and a therapeutically effective amount of

25 at least one of the compounds of the present invention or a
pharmaceutically acceptable salt or prodrug form thereof.

It is another object of the present invention to provide
a method for treating thromboembolic disorders comprising
administering to a host in need of such treatment a

30 therapeutically effective amount of at least one of the
compounds of the present invention or a pharmaceutically
acceptable salt or prodrug form thereof.
| These and other objects, which will become apparent
during the following detailed description, have been achieved

35 by the inventors’ discovery that compounds of formula (I):

ooy



5 DT I'l ED DESCRI PTI ON OF PREFERRED EMBODI MENTS (1) Thus,. in a fi rst

enbodlnent the present inventd pr 0 les.-nqvel conpounds of fornula I: ~
C. . 10‘,@ 9sR76s} €F €0i soner o Tmsigﬂggeﬂn NV accept abl ‘i’é‘?dsts»gﬁ%% eof ,

wher e| n

ring Dis selected f rorﬁm - CH2CH2N=CH
nmenbered aromatic system contd edt er oat ons sel ected fromthe

group N, 0, and S rlng Dis substltLllted th02R provi ded t hat when
ring Dis 20 unsuhst maagaitaa | Edilcradtane, 1ing £
cont ai n& Opkﬁaﬂ“a‘?ém%’d &egcc%t% - Sﬁé&r

oman 'S su Stli @selectedfrog}ﬁ
Br, |, ererein P alkodnd pHarendeéing 1?8 a‘ﬂkyﬁe ‘T\{ 2NH2
CH2NH( ClaRilsi kydg., CH2N(Cl1-3 al kyl )2, CH2CH2NH2, CHZCHZNH( Cl_3 alkyl), and
CH2CH2N (C1-3 alkyl) 2 ; Mis selected fromthe group: 30 Ala Ala'Rla Rla
0 Z2B OZ A BN Z~ A~B N Z A'B J J 1 N a N Rlb b NCNRDbdd 5 W
98/ 57951 PCT/ USRETAISED DEE ' - AEEN el A

Z' B a9 E‘hué‘ BJ.§ aAfﬂ:s“tA\Mdlmeﬁt N/thﬁ Bi':éséﬂt Rﬂmrerﬁtlc&r R a~ B\ J
ak\J&'B

provxdes nové& compounds of formula I:

ooy

10
I
or a stereoisomer or pharmaceutically acceptable salt thereof,
wherein;
15 ring D is selected from -CHpN=CH-, -CHCH2N=CH-, a 5-6
membered aromatic system containing from 0-2 heteroatoms
selected from the group N, O, and S;
ring D is substituted with 0-2 R, provided that when ring D is
20 unsubstituted, it contains at least one heteroatom;

ring E contains 0-2 N atom and is substituted by 0-1 R

R is selected from Cl, F, Br, I, OH, Cj-3 alkoxy, NHz, NH(C3-3
25 alkyl), N(Ci-3 alkyl)z, CHpNHz, CHNH(Ci.3 alkyl),
CHsN (C1-3 alkyl)a, CHpCHpNH,, CHCH2NH(Ci-3 alkyl), and
CH,CH2N(C1-3 alkyl)a:

M is selected from the group:

30
R1a R1a

Rta
6~ z-A~8B 0 Z~p-B N z-A~B N Z<p-B
N~ a N R® N~ c Nao Rib g

Thi. M
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N 41) ~4ZA' B nn

eeect AERVERIaG,

rc (0) (CH2) r,

(CH2) r OC( 0) (CH2) r,

Rta GQa /- RrajRa / ZBggZ B ZABZAB ff hhll R
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LB A sth%{‘mﬁg?@ Oor S; 5jais NHor NRla; Z is select
Cl_4 al kylene, (CH2)rQ(CH2)r, (CH2) rNR3 (CH2) r , (CH2)
(CH2) rC (0) 0 (CHR) r, 7 WD 98/57951
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(CH2) rOC (0) NEKCH2) r
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Ja is NH or NRia;

7 is selected from a bond, Ci-4 alkylene,
(CH2) (NR3 (CH2) r,
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N, N-O, NS, NCH2N, NCH2O or NCH2S bond with ring Mor group A, 10 R a
and Rib are independently absent or selected from -(CH)r-R'', -CH=CH Ri g,
NCH2Ri ", OCH2Ri ", SCH2Ri ", NH(CH2)2(CH2)tR', Q(CH2)2(CH2)tR ', and

S(CH2) 2( GkBhs/¥es; alternatively, R a and R b, when attachp&@ggsﬂcﬁjgagcent
carbon 15 atons, together with the atons to which they are attache forma
5-8 nenbered saturated, partially saturated or saturated ring substituted
with 0-2 R4 aftHwhDEHOL 6Bl RN ns (CH208¢ (0 PNREtGH0at ons sel ected fromthe

group consi Stéd]g)rﬁﬁiid.\'(op(cr?ﬁ@',skcﬁé)@éé & yidmsgly, when Z is C(O NH and
Riois attachedto a rin car.bon adj gt ~then Rlais a C(O which
repl aces the‘%ﬁ’é@%%?‘gﬁé‘%ﬁﬁfvz‘? 2?%1\%%%(0&9@(%}18?’:”1 de; 25 R, is
sel ected froniQH,) CHRICHOKYR3 (TH2) €l , (BH2) S (O)ENCHa CHO, ( CF2) r CF3,
(CH2yr OR2, NRaR23, Bl iRk REG, ) O I, (ERYPR2 Cand( 0) pR2D,  NR2( OHR2) 1 OR2,
CH (2NR2c) Ngc%gf RoC 6)“#?2%%#& 0 NH%& ROC (0 gRea. G
(O NRaReb, (&) NBROQ2NRE (EfiRike( @@Yé&i, EINR R8s RR5SHIBIR M¥3:6 30
carbocyclic nesinige NHsst NCHER(I NECHIO,0-d RECH,8nHobd 191 trardrey et or
het er ocyclic slyost e;&,cont aining from1l-4 heteroatons selected fromthe
group consi st ndlpo ‘N, 0, and S substituted with 0-2 R4; 35 FI' is
selected fromH CH (CH2ZOR2) 2, C(0) R2c, C (O NRZR2a, S (0) R2b, S (O
2R2h o anghaSEANRRRR air 8 MWAPRNEEAT1yPEDELIR08sH 2680ect floreach occurrence,
is selected fr hl_§E3, Gubpldey!  wBENEW | nR1€ardeyaki c residue
substituted w ﬁwnzd-rzggob aatngsl'g% r'reﬁge? ed 'hgt%é?gcy'cl 1 C 2‘s*,é(yst em gont ai ni ng
from 1-4 het\¥ §H0ndCHel €kt ed O FHm 2 HH Bl @i $tGHR) 28CHMN tRI5:0, and S
substituted with 0-2 Rob; Rea, -at each occurrence, is selected fromH, CF3,
Cl-6 al kyl, _benzyl, phepethyl,,,C3 carg cyclic residue substituted wth
02" Rob. SLERFIRG Wb Fa e Y5y TRRD 85 SRuid ot S G SR TG SPEBRT L. 4
het éiSoat ons sttt eddaesinerhwighotbe @oems sto ivrigth Nheg, azadascaetad i t ut ed
With 0-2 Robi¢qrm a 5-8 membered saturated, partially saturated or

saturated ring substituted with 0-2 R%¢ and which contains

from 0-2 heteroatoms selected from the group consisting

of N, O, and S;

20
alternatively, when Z is C(O)NH and Rla is attached to a ring
carbon adjacent to Z, then Rl2 is a C(0) which replaces

the amide hydrogen of 2 to form a cyclic imide;

25 Rl' is selected from H, Ci.3 alkyl, F, Cl, Br, I, -CN, -CHO,
(CFy) (CF3, (CHz),OR?, NR2R22, C(O)R2¢, OC(O)R?,
(CF3) yCOR2¢, S(0)pR2P, NRZ(CH;),ORZ, CH(=NR2C)NR2R43,
NR2C (0) R2P, NR2C(O)NHR2P, NRZ2C(0)gR2a, OC(O)NR2aR?b,
C(O)NR2R22, C(O)NR2(CH;)OR2, SO,NR2R2a, NR2SO3R2P, C3.g

30 carbocyclic residue substituted with 0-2 R4, and 5-10
membered heterocyclic system containing from 1-4
hetercatoms selected from the group consisting of N, O,
and S substituted with 0-2 R4;

35 R!* is selected from H, CH(CH30R2)j,, C(O)R2¢, C(O)NR2R?2,
S(O)R2P, S(0)7R2P, and SO,NR2R23;



R2b, at each occurrence, is selected fromCF3, Cl_4 al koxy, Cl1_6 alkyl,
benzyl, C3_6 carbocyclic residue substituted 15 with 0-2 Rob, and 5-6
menbered heterocyclic systemcontaining from 1-4 heteroatons selected from
the gr oupwocggﬁg?%ti ng of N, 0, and S substituted with 0-2PRIFSHPBIE0 3t each
occurrence, is selected fromCF3, OH Cl_4 al koxy, 20 Cl1_6 alkyl, benzyl,

C3_6 carhocyel Lo fesbouprahiist {dild edbicd ol RObCF aNE R bateier ed

het erocycl'i ¢ system contal ni nc};{ from1-4 het e‘ri\ﬁat (o114 scal e.cttl_gg)jzr omt he
group consi 97y lof CR-6 (FRERAFYS I GhIEFEAREISHPE h V2L RIG:

al t er nat i vel \g4bR2 38805 Re amerfisgiaich éretwirideycié casgatén e cdining yfzome
attached, conbinhe to faorma ?’Ef%&é %q__tog,a : Lalkynsat ur at ed
or unsaturatglg"lr iq"f?é"ers? gfnlstg g%c% h™0- (fb an bc%%tggilﬁie%bf%gmbrb-l

addi Bi onal hd .eraaut ghsubstasueedf wbER t %22 Folp consisting 30 of N, 0, and
S, R3, at each occurrence, is selected fromH, Cl1_4 alkyl, and phenyl; 35

R3a, at ch occurrence, is selegc f - | ,~and nyl; 9 WD
98/ 5795R CTFBS@%F&Z%gﬁurﬁ%?e’atlst’egs%r}e(r)c%?glr_' r’fé%\éﬁ'?gﬁg'el%lcf?egl??gm H Cl 4
al kyl, and pheneptl, Rhenethydachsec Qarbosyelirsrealdee esups ot waed al kyl |

and 5 phenylﬁ@, i(g_fgiw;t g8af & OfN mdmdseke & HrREWelctitesiduemsubst i t ut ed
wth 0-2 R4, an -1

5-10 nmenpbered het erocgcl iC stte%@ %%nt ai g\ie_ngrulom 1-4 10
het d0oat ons sEPREREHTT dF™e ~§r BEFSESA ?rg?i%%’y?ﬁ L M esrSUBst i t ut ed
wWith 0-2 R4; EonsiselmpterdN,r om ahd ¥, sahst)eoted vixh $-2eR8Bted from C1_4
al kyl ene, -CR2 (CR2ZR2b) (CH2) t-, -C(O-, -C(=NRL ") - , -CR2 (NR "R2) -

| §(0) pCrBfan s eachoRSSITEPRES) % INTST RRISLE) 2. CLANBIEPDY 2 CRoR2a-
- CR2R2aS( 0) 2NR2-¢, alNR2S bep2dR2-C3-sCEar bRty litReiGue RpsOuIRCR2R2a-
) NR21C5( 9 mm&ith_%%q (a?}x%le:S'membered heterocyclic system
containing from 1-4 heteroatoms selected from the group
consisting of N, 0, and S substituted with 0-2 Réb;

R2¢, at each occurrence, is selected from CF3, OH, Ci-4 alkoxy,
20 Ci-g alkyl, benzyl, C3-¢ carbocyclic residue substituted
with 0-2 R4P, and 5-6 membered heterocyclic system
containing from 1-4 heteroatoms selected from the group
consisting of N, O, and S substituted with 0-2 R4Db;

25 alternatively, R2 and R228, together with the atom to which
they are attached, combine to form a 5 or 6 membered
saturated, partially saturated or unsaturated ring
substituted with 0-2 R4P and containing from 0-1
additional heteroatoms selected from the group consisting

30 of N, 0, and S;

R3, at each occurrence, is selected from H, Ci-4 alkyl, and

phenyl;

35 R32, at each occurrence, is selected from H, Ci-4 alkyl., and

phenyl;




-CRRR2aNR2C(O) -, -NRRC(O O, -OC(ONR2-, -NR2C(O NR2-, -NR2-, -NR2CR2R2a-,
-CR2ZR2aNR2-, 0, -CR2R2a0-, and -OCR2R2a-; 25 Y is selected from
(CH2) r NR2R2a, provided that X-Y do not forma NN, ON, or S-N bond, C3-10
car bocycwaos/essidue substituted with 0-2 Rd4a, and 5-10 nEdbhede8daeso

het erocyclic systemcontaining from1-4 30 heteroatons selected fromthe
group consisting of N, 0, and S, substituted with 0-2 Rda; R4, at each
occurr eReR, 2% eagheQEYTEERREM, 1SoSelerbei oM #. Cara ®tkY}, asf 4 al kyl
-CN, NO2, (CHapaMRZR2a, 35 (CH2)rC(O R2c,. NR2C(O R2b, C(O NR2R2a,

NR2C(O) NR2R2a, CH (=NR2) NR2ZR2a , CH (=NS (O 2R5) NR2R2a , NHC (=NR2)
NR2R2a , _.C (O NHC (=NR2) NR2R2a, SO02NR2R2a, NR2SO2NR2R2a, NR2SO2- Cl-4

al kyl , REEE@RFaG OFsRErepce?) ferselretekiirenfrs, alippl wenk/ 57951
PCT/4JS98/ 1268BenpEH2R1", N (CH2) 2 (CH2) tR" , O(CH2)2(CH2)tR ', and
S(CH2) 2(CH2)tRI'; alternatively, one R4 is a 5-6 nenbered aromatic
heterocycle 5 containing from 1-4 heteroatons selected fromthe group
consi st AngsotelecBed affimbr8;, provided that if Bis H then R4 is other than
te}razoge% e,( ﬁg%b&%§&§igggegaaaézéﬁﬁ§%;t?%§éEH@mE@Lzegfg)sﬁiéfrfncgj LS
sel ecte rom =0, r r-F, (-Br; r-Cc1, I, .
al kyl, -oN, Ro2? mﬁ’e?éi‘? F&%&%ﬁ“{%‘% NREE. CPBEBY R (%Smhzlc‘,“ NR2C( 0) R2b,
C (D) NR2ERZ&roft (03 Nk BHNY e @ NRIRR &, ha\RROUD) NRAR2atin% H N ~NR2pnNRER2a,

NHC( =N S02NR2R2a, NR2S02-Cl1_4 al kyl,

C(O)NHSRgIN ?ﬁagfgﬁi\ﬁﬁ&@%g&? S(OrR5, and (CF2) rCF 3 ; alternatively,
one R4da is a 5-6 nenbered aromatic heterocycle 20 containing from1l-4

het er oatroiis sellected fram t e, gf.owgnd Goiysi sting of N, 0, and S and.
substituted with 0-1 R5; Rob, at each occurrence, is selected fromH, =0,

(C}?%rC§?15Fbelthegrfréﬁ g%%4a§k§xghejC%%Raﬁ%ﬁRgg??éézﬁéﬁBqC(O)—,

-C(=NR!") -, -CR2(NR!"R2)-, -CR2(OR2)-, -CR?(SRZ?)-,
-C(0)CR2R2a-, -CR2R22C(0), -S(O)p-, -S{0)pCRZR22-,
~CR2R2aS (0)p-, -S5(0)2NR2-, -NR2S(0)z-, -NR2S(0),CR2R22-,
-CR2R2a5(0) 3NR2-, -NR2S(0)3NR2-, -C(O)NRZ-, -NR2C(O)-,

20 -C (O)NR2CR2R22-, -NRZ2C(0)CR2R2a-, -CR2R22C(0)NR2-,.
-CR2R228NR2C (0) -, -NR2C(0)0O-, -0OC(O)NR2-, -NR2C(O)NR2-,
~-NR2-, -NR2CR2R2a2-, -CR2R?2NR2-, O, -CR2R220-, and
—OCRsza—;

25 Y is selected from:
(CH;) (NR2R22, provided that X-Y do not form a N-N, O-N,
or S-N bond,
C3-10 carbocyclic residue substituted with 0-2 R42, and
5-10 membered heterocyclic system containing from 1-4
30 heteroatoms selected from the group consisting of N, O, and S
substituted with 0-2 R4a;

R4, at each occurrence, is selected from H, =0, (CH3z),OR?, F,
Cl, Br, I, Cj_4 alkyl, -CN, NO;, (CHz),NR?R?a,
35 (CH3) ,C (O)R2C, NR2C({O)R2P, C(O)NR2?R22, NR2C(O)NR2R2a,
CH (=NR2)NR2R2a, CH(=NS(0)2R5)NR2R22, NHC (=NR2)NR2R22,
C(0O)NHC (=NR2)NR2R22, S0O;NR2R22, NR2SO,NR2R22, NR2S50,-Cj-4
alkyl, NR2SO,RS, S(O)pR5, (CF3)»CF3, NCHaR1”, OCHyRL",

10



25 (CH2)rC(O R3, (CH2)rC(O OR3c, NR3C(O R3a, C(O NR3R3a, NR3C(O) NR3R3a,
CH( =NR3) NR3R3a, NH3C(=NR3) NR3R3a, S02NR3R3a, NR3S02NR3R3a, NR3S02_C1 4

| kyl NR3SCR- phenyl,  S(O) pCF3, S(O) p-Cl_4 al kyl . S(Qp- phenyl
and (cr2)VeRESIR Gach obeurt onee, | s Sel beted 1okt ERESIRRRE oL b

R5, at each occurrence, is selected fro al kyl,
phenyl substituted with 0-2 R6, and benzyl substituted wth 0-2 R6; R6, at

each occurrengg,rls, ¢ y6dchib porH, OHcHL FHROHORRL'F,and5 G, Br, |, Cl_4
al kyl, CN, N02 S:H %Z[ (CH2) rC( O R2b, NR2C(0) R2b, NRZC(O)NRZRZa

CH( NH) NH2, SOZNR2R2a NR2S02NR2R2a, and NR2S02Cl1 4 al kyl; 11
VO 98/ 57951 PCT/ U898/ 12680 nis selected fromO, 1, 2, and 3; mis

fsel ecged#tr aQ’lXL%yangng RSP d %f@h\%ﬁﬁ:@éeﬁr Qﬁbﬂatic ﬁéﬂeﬁocfclé sel ect ed
rom ;

s IS selected fromO, i s selected
fromb0 and 1.cquaining SreMedrd Pebexentisin setlﬁé: egéﬁf“ tmeﬂf?% provi des
15 novel compaHdstivkeo€ N, O, Eand Sel ected fromthe group:
1-am noi soqui nol i n-7-yl; 1, 3-di am noi soqui nolin-7- yl;

1, 4- di am noi soqui nol i n- 7- yl; 1,5-di am Qi soqw nol 20 7-¥I X

1, 6- di anprviistrilivhelti AL7ByLs . oFReR-K SRFT §ba£}i RBFFAZ ?1‘§1

1- am no- 4- hy df Qxy=d I3, nabancloyiqwn?—a am no 5 hydr oxy-i soqui nol i n- 7- yl;
1-am no- 6- hydr oxy- isoquinolin-7-yl; 1-am no-3-methoxy-isoquinolin-7-yl; 1-

anmi 79 4- met hoxy-i soqui nolin-7-yl; 1-am no-5-nethoxy 25 isoqui n(}l in-7-yl;
1- ami no-Bieiitoepchs 0QaRABERPFE 7- ig -seleqhed §FeM HoqdPnoll FH2=QH*
4-am goqw nazpénquy_:p chﬁz)p;mm n(cm;il)gaicml -6; ydi- 44a1k§h1am-mquﬁ0ﬁz|ol 6- yII
4, 8- |amnqu|nzo 5 9 agpht hal az-7-y
1, 5-di am nophf 3&%/ (lé}l?%nbﬁg ﬁ‘(ﬁﬁt’ﬁgl¥g )S Sﬁa@r)nﬁnopterl d- 6-yl;
2, 4- ani nopte<t|(tnl>lﬂ¥%ﬂ2 4C6OdNHh¢MmI‘@2 ‘“61‘}3 2C (Q)AWRE2 1, 7- .
naphihyr i d- 2- s { Bzt Noxrl F1@DiFaR?s - S0 )NR2RBP B-NR2SO,NR2R2A,
NR2S02-Ci-4 alkyl, C(O)NHSO2-Ci-4 alkyl, NR2SO3R53, S(O)pRS,
and (CF3)(CF3; '

alternatively, one R42 is a 5-6 membered aromatic heterocycle
20 containing from 1-4 heteroatoms selected from the group
consisting of N, O, and S and substituted with 0-1 RS;

R4b, at each occurrence, is selected from H, =0, (CHy) LOR3, F,
cl, Br, I, Ci-4 alkyl, -CN, NOz, (CHz) NR3R32,
25 (CH3),C (O)R3, (CH2),C(O)OR3¢, NR3C(O)R32, C(O)NRR32,
NR3C (O)NR3R32, CH(=NR3)NR3R32, NH3C(=NR3)NR3R32, SO0;NR3R32,
NR3SO,NRIR32, NR3SO;-C1-4 alkyl, NR3SO;CF3, NR3SO-phenyl,
S(0)pCF3, S(0)p-Ci-4 alkyl, S(O)p—phenyl,,and {CF9) ¢CF3;

30 RS, at each occurrence, is selected from CF3, Ci-s alkyl,
phenyl’ substituted with 0-2 R®, and benzyl substituted
with 0-2 RS;

R6, at each occurrence, is selected from H, OH, (CHz)OR?, F,
35 Ci, Br, I, Ci-a alkyl, CN, NOy, (CHz) NR2R?2,
(CHz) ;C (0)R2P, NR2C(0)R2P, NR2C(O)NR2R22, CH (=NH)NHz,
NHC (=NH)NH,, SO2NR2R22, NR2SO;NR2R22, and NR2SO2C1-4 alkyl;

11



di am no-1, 7- napht hyri d-2-yl; 4, 8-diam no-|, 7-naphthyrid- 2-yl;

3, 8-di am no-1, 7- napht hyri d-2-yl; 5-am no-2,6 3S naphthyrid-3-yl;

5, 7-di am no- 2, 6- napht hyri d3-yl; 5, 8- diam no-2, 6-napht hyri d-3-yl;

1, 5- di amwosdlsesinapht hyrid- 3-yl; 5-ami no-1, 6-napht hyri d-gepiises/i26s0

5, 7-di am no- 1, 6- napht hyrid-3-y; 5,8-diam no-1, 6-naphthyrid-3-yl; 2,5 12 WO
98/ 57951 PCT/ US98/ 12680 di am no-1, 6- napht hyri d-3-yl; 3-am noi ndazol -5-yl;
3- hydrosyi fgagered- fFom A anh ncbeddsdxazol -5-yl ; 3-

Ey(cjir oxybenzi soxazol - 5-yl ; 3-am nobenzi sot hi azol -5-yl; 3-

ydr oxybenzi |azol-5-yl; 1-ajyNe-3,4 5 di hydroi soquinolin-7-yl; and,
1-anin§ﬁ§%i%§g%gggél#r éé %b?%%?gd fron1theygroup:qRIB R B OyZ.-AFB 0
Z--AFB Na NRlb b 10 B-AB-~ Z~-A -B NN/ /TRla Rla RIBf ) Nll-Ja |
\CasM pAiB LeBeBte®® Brém/0) RI By @;Z-A B "~Rla INn ~Rlb 1 Rla oja q N

5 1bRlaRa RBN1 NN , ~ABNN'" N~A | " A I A B tBy vBwail3

r is selected from 0, 1, 2, and 3;

s is selected from 0, 1, and 2; and,
10

t is selected from 0 and 1.

[2] In a preferred embodimeht, the present invention provides

15 novel compounds, wherein:

D-E is selected from the group:
l-aminoisoquinolin-7-yl; 1,3-diaminoisoquinolin-7-
vl; 1,4-diaminoisoquinolin-7-yl; 1,5~diaminoisoquinolin-

20 7-yl; 1,6-diaminoisoquinolin-7-yl; l-amino-3-hydroxy-
isoquinolin-7-yl; l-amino-4-hydroxy-isoquinolin-7-yl; 1-
amino-5-hydroxy-isoquinolin-7-yl; l-amino-6-hydroxy-
isoquinolin-7-yl; l-amino-3-methoxy-isoquinolin-7-yl; 1-
amino-4-methoxy-isoquinolin-7-yl; l-amino-5-methoxy-

25 isoquinolin-7-yl; 1—amino—6—methoxy—isoquinolin—?—yl; i-
hydroxy-isoquinolin-7-yl; 4-aminoquinazol-6-yl; 2,4-
diaminoquinazol-6-yl; 4,7-diaminoquinazol-6-yl 4,8-
diaminoquinazol-6-yl; l-aminophthalaz-7-yl; 1,4-
diaminophthalaz-7-yl; 1,5-diaminophthalaz-7-yl; 1,6~

30 diaminophthalaz-7-yl; 4-aminopterid-6-yl; 2,4-
aminopterid-6-yl; 4,6-diaminopterid-6-yl; 8-amino-1,7-
naphthyrid-2-yl; 6,8-diamino-1,7-naphthyrid-2-yl; 5,8-
diamino-1, 7-naphthyrid-2-yl; 4,8-diamino-1,7-naphthyrid-
2-yl; 3,8-diamino-1,7-naphthyrid-2-yl; 5-amino-2,6-

35 naphthyrid-3-yl; 5,7-diamino-2, 6-naphthyrid 2-yl; 5,8-
diamino-2, 6-naphthyrid-3-yl; 1,5-diamino-2, 6-naphthyrid-
3-yl; S5-amino-1, 6-naphthyrid-3-yl; 5,7—diaminp—l,6—
naphthyrid-3-y; 5,8-diamino-1, 6-naphthyrid-3-yl; 2,5-

12



WD 98/ 57951 PCTI US98/ 12680 Ri b Rya
BZ-A-B Abbee Ra hh Rlb to

Rla Nand M\ / nn ZA~'AB Z is selected from (CH2)rC(0) (CH2

( CHz) r o( OYOCEFEYH,
(CH2) r SO2NR3(CH2) r ;
carbocyclic g

(CH2) rC(0) NR3(CH2) r,

and, Y is selected fromone of the follow ng

gam %t-qr %Qﬁﬁbh€h§¥§&ejmyl/\hlIi-thxﬁg.rrfbﬁ'lda&bllt-lst—?d wsth 0-2 R4a;
I ny

-~Ala!VvV-\ Ral=N. Z -B>-Z,A"
NRNp Ala A >/\ ~~A~Z 11 Z B kk z B MM
(CH2) r S( O) p( CH2) FCT: )&‘ﬁaﬂ’!?m

ot phol 1y« AR Eos S Ly | 3 AR SR 2 Ry Y cowazol yi
t hi azol yl , |ﬁyﬂﬁuxyhdqﬂlsopyzazeﬁle |$nQMQn9§¢nZ¥ﬁG%h¥§ZQﬂes-Yﬂhlédlazole

o &?ﬂfq%qf%th?ﬁfﬁa?as"%‘ﬁd'

BZGhBro 3 4 -5- oxadl azol e,

1, Ihladla '
1, 2, 5-th|adlaéxh!ﬁrQBﬁ?qﬁlnPHF§dla¥ feani ZEEFT¥??ﬁﬁﬂﬁ? °f “5-¥1¢riazol e,

1,2,5- triazole,

1,3,4-triazol e,

benzof ur an,

benzothlofuran i ndol e,

ben2|n1dazple

benzi sotHi %&(ﬁeef cra}ﬁ%i(

PCT/ US98/ 12680

10

oIe
|30|nd
foll owi ng bicyclic heteroaryl

rhR€

5 'gzole,

rlng sl stenE :

13

indazole,
Y may al so be selected fromthe
14 WO 98/57951

benzisoxazole,

z-A~8 0 Z—p-B
\ \
B—A B~ -
Ni;j
/ \ J}“‘Kz \ 1a
1a’< Z’A‘B / \_Rm / \—R
m
A~B A 4P
N——< / \~R1a
\ 1a
(a)\n \N/\)R"’ :;/ ‘)—H“‘
OJ q N\
S
R1a R1a
N 7—— N—
// §L. N/Nj§\ N” /§LﬁP—A
B '\N % N i \'\Il B
v l A\B W | \B y



RA 4 ~INRA RAN/ RARAN ~1 -RANKKRI N bj~R4A NR4A KNand R4
RA NKis selected from0O, S, NH and NN 5 [3] in a nore preferred

enbodi ment, the present invention provides novel conpounds, wherein; D-E
i s sel ectwe ogs@z}t he group: 10 1-ami noi soquinolin-7-yl;

1, 3-di am noi soqui nolin-7- yl; 1,4-diam noi soqui nolin- 7-y| FCTIUSI8/12680

1, 5-di am noi sogui nolin- 7-yl; 1,6-diam noi soqui nolin-7-yl;

1- hydr oxy-i soqui nol i n FVD yl; 4-am noqui nazol - 6-yl ; pia

2, 4- di am noqui nazol - “21 7- di ajdEmgfit nazol - 65yl

4, 8- di am noqui nazol 1- 15 1 Appht hal azM

1, 4- di am nopht hal az- B‘S dMopht hal az/7- W, A4

1, 6- di am nopht hal az- 7 -~ am hopt efi d-B-yl ; 8hH31m no-1, 7- napht hyri d- 2-yl ;

5-amno- 1, 6- naphthyrlq-B y; 5- am $fo- 2, 6- napft hyri d-3-yl; 3-
am nobenzi soxazol 5- qu/ A&m nob i, sot hi azol - |; 1 20

am no- 3, 4- di hydr oi sog@i*x0l i n- 7- 1al- amn j ndol - 6-yl; Mis
selected fromthe g py/ 15 WO 57 ST PCTI U 12,6‘80 la RZ-A-B Z-A-B N
/ > a\J RaRa?Z A B A Mg Ra RaNBI N\ Ja) ZA-B \Ja
mn -g AB o kk mm
ji Ria
N—
/
and iSL‘é? A
Pl
nn Y4 AB

7 is selected from (CHjz) C(O) (CHz)y, (CH3) C(O)O(CH2)y,
(CH2) ;C(O)NR3 (CH2) y, (CH2)rS(0)p(CHz),, and
5 (CHp) ySOZNR3 (CH3) y; and,

Y is selected from one of the following carbocyclic and
heterocyclic systems which are substituted with 0—2 Réa;
phenyl, piperidinyl, piperazinyl, pyridyl, _

10 pyrimidyl, furanyl, morpholinyl, thiophenyl, pyrrolyl,
pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyrazolyl, imidazolyl, oxadiazole,
thiadiazole, triazole, 1,2,3-oxadiazole, 1,2,4-
oxadiazole, 1,2,5~oxadiazole, 1,3,4-oxadiazole, 1,2,3-

15 thiadiazole, 1,2,4-thiadiazole, 1,2,5-thiadiazole, 1,3,4-
thiadiazole, 1,2,3-triazole, 1,2,4-triazole, 1,2,5-
triazole, 1,3,4-triazole, benzofuran, benzothiofuran,
indole, benzimidazole, benzoxazole, benzthiazole,
indazole, benzisoxazole, benzisothiazole, and

20 isoindazole;

Y may also be selected from the following bicyclic heteroaryl

ring sycstems:

14



i bZg4d Rla q Rtra NHvit-~ Rta NNZ~AAB a gst is Ra NN NON N N
ZA B vIAgWI ABI Yibib "ZRa-NRa fX\NRta /~.g A andZB bb
;

B hh UZis selected from (CH2)rC(O (CH2)r and (CHZ)rC(O R3(8 ;
and, 5 Y {08 ed from one of the foll owi ng carbocyclicF 2680’

heterocycllc systens which are substituted with 0-2 Rda; phenyl,

pi peridi nyl, pi era2|nyI,prr|qx\ pyrigdyl, fyranyl, r phol i nyl,

t hi ophenyl , K\ dlnyl , | SOXaZ4 ~H\hi azol yl ,
|soth|azolyhh—pyr qu " Fq1| azi ks o¥adi R4thié?raz | s triazole,
1, 2, 3- oxadi azON® IN2, 4., ox4di 26l e, 1, 2, lazol e, 1,874-o%ka&di azol e,
1,2,3- thiadiazole, 1,2,4-thiadiazole, 1,2, 5 t hi adi - azole 1 3 4 16 WO

i azol e, 1g2, |azole j azol e,
1,2,5- triazo

i tri igenzofum OthIOf ndole
ben2|n1dazqye—— enz zoI kazol &' | e, Zi oIe
benzi sot hi azol 54|30| azfe. (4] Iﬁ an venaﬁﬁke p 2ferr 84

enbodi ment, the present i nvention provides novel conpounds, wherein;
D-Eis selected fromthe group:

K is selected from O, S, NH, and N.

98/ 57951 PCT/Qa:8/12680 thi,
hy

5
(3] In a more preferred embodiment, the present invention
provides novel compounds, wherein;
D-E is selected from the group:
- 10 1-aminoisoquinolin-7-yl; 1,3-diaminocisoquinolin-7-

yl; 1,4-diaminoisoquinolin-7-yl; 1,5-diaminoisoguinolin-
7-yl; 1,6-diaminoisoquinolin-7-yl; 1-hydroxy-isoquinolin-
7-yl; 4-aminoguinazol-6-yl; 2,4-diaminogquinazol-6-yl;
4,7-diaminoquinazol-6-yl; 4,8-diaminoquinazol-6-yl; 1-

15 aminophthalaz-7-yl; 1,4-diaminophthalaz-7-yl; 1,5-
diaminophthalaz-7-yl; 1,6-diaminophthalaz-7-yl; 4-
aminopterid-6-yl; 8-amino-1,7-naphthyrid-2-yl; 5-amino-
1, 6-naphthyrid-3-y; 5—_amino-2, 6-naphthyrid-3-yl; 3-
aminobenzisoxazol;S-yl; 3-aminobenzisothiazol-5-yl; 1-

20 amino-3, 4-dihydroisoquinolin~-7-yl; and, l-aminoisoindol-
6-v1;

M is selected from the group:

15



1-am noi soqui nolin-7-yl; 1, 3-diam noi soquinolin-7- yl;

1, 4-di am noi soqui nolin-7-yl; 1,5-diam noi soquinolin- 7-yl;

1, 6-di am noi soqui nolin-7-yl; 1-am nophthal az'-7-y1; 15

1, 4-di amwopkshad az- 7-yl; 1, 5-di am nopht hal az-7-yl; 1, 6-

di am nopht hal az-7-yl; 4-am nopterid-6-yl; 8-amno-1, 7- na%%?H?%Paﬂ%-yl;
5-am no-1, 6- napht hyri d-3-y; 5-am no-2, 6- naphthyrid-3-yl;

3- am nobenzi soxazol - B%1 ; 1-anino-3,4&L%%§ydroisoqui lin-7-yl; and,

1- am noi soi ndol - 6- AMgi s sé d . RRa Rta Z-A-B N/
RaJ\ 2-q,6 a tt Rb aRa N Ba ZMWI1 iy bb Z VB
25 Ais selected fr G5 6 carbodtyeti®'*esi @B SupStT€Ut8d with 0-2 R4,
and 5-6 nmenbered heterocyclic system containing f[on11-4 het er oat ons
sel ected fromthe group consistinggafy N O, and S "substituted with 0-2 R4;
17 WD 98/57951 PCT/@SR3/12680 Yis sglected fromaone of the foll ow ng

carbocyclic and heterogyclic systens ich are dtituted with 0-2 Rda;
phenyl , pi peri di ny} iperazinyl¢7ﬁﬁ£&gyh, 5p ;Lﬁ*duh, furanyl,

nmor phol i nyl , thi ophe ,HByrronm ’ﬁyLroIidin I,,éxganyl, i soxazol yl,
thiazolyl, isoth aggEy“, pyrazol?iﬁ énidazolyl,fbenzinidazolyl,

oxadi azol e, thiadiazble, triazole, 1,7, 3-oxadiazole? 1,2,4-oxadiazol e,
1, 2, 5-oxadi azol e, 1, 3, 4-oxadi azole, 1P 1, 2, 3-t hi adi azol e,

1,2, 4-thiadiazole, 1,2_5AtHi adi azol ed 1,3, 4-thR®kdi azole, 1,2, 3-triazole,
1,2,4-triazole, 1,

,5-/triazole,yand 4, 3, 4-t rgdzol gia R2, at each
occurrence, is sel gaom H, %fﬁ;((l 6 al 4'TT_
N Tﬁn \N)\Z’A\B
Ja \Ja I
q s t
1a R‘a
N :7——
I T,
SNf A i N 2P
v | A\B w | B |y
1b 1b
1 1a
" /=NA =27
M A "/ and MN
r: pagia z-A-g
bb hh i

Z is selected from (CHz) C(O) (CH2),y and (CHj3),C(O)NR3(CH3)y;

and,
5
Y is selected from one of the following carbocyclic and
heterqcyclic systems which are substituted with 0-2 R4a;
phenyl, piperidinyl, piperazinyl, pyridyl,
pyrimidyl, furanyl, morpholinyl, thiophenyl, pyrrolyl,
10 pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl,

isothiazolyl, pyrazolyl, imidazulyl, oxadiazole,
thiadiazole, triazole, 1,2,3-oxadiazole, 1,2,4-
oxadiazole, 1,2,5-oxadiazole, 1,3,4-oxadiazole, 1,2,3-
thiadiazole, 1,2,4-thiadiazole, 1,2,5-thiadiazole, 1,3,4-
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15 benzyl, C5-6 carbocyclic residue substituted wth 0-2 Rob, and 5-6
nmenbered heterocyclic systemcontaining from 1-4 heteroatons selected from
t he group conS|st|ng of N, 0, and S substituted with 0-2 Robh:; 20 Rla, at
each occuMEWEESY s selected fromH, CF3, CL 6 alkyl, bekSyUSOHIASAL: hy |
C5_6 carbocyclic residue substituted wth 0-2 Rob, and 5-6 nenbered

het erocyclic %ﬁ?gﬁﬁ%\ ﬁlggt Ny (rjt_g_@‘lrlg%ie4 megeqoaf%ml acted-fromt he
group consistifng O

bstitute vvlth b, at each
occurr ence, |§r§éF@éFedlf$04nt€§j§z ‘il 45°§Pﬁ8 Cf%kqg &‘nea%yl
carbocyclic regadue, Sbestimidezbleni ﬂdenczozamebe alnen%tlsx red

heterocyclic gyste Qb SN bethzhebenoasone, S&{o‘act ed fromthe
group 30 consi g‘?a ghe Oﬁlé andsz SUbStIzt uted with O- Rob; R2c, at each

occurBence, i9gsod F@élef rom CF3, OH, Cl_4 al koxy, Cl_6 al kyl, benzyl,
C5-6 carbocyclic residue substituted wth 0-2 Rob, and 5-6 rrenbered
heterocyclic system 35 containing from1-4 heteroatons selected fromthe
group consisting of N, O, and S substituted with 0 2 Rob; 18 WO 98/ 57951
PCT/ US98/[1368n a@int eveat move yprefertrf RIROSIBEBENeFRG PFETFRE at om t o whi ch

they are @altched gg{;@agg L& & PIdBripdundg , seheeeed; from i m dazol yl,
nmor phol i1 N0, pi peragl nyl, pyridyl, and pyrrolidinyl, substituted with 0-2

Rob: 18 R4, at each occurrence is selected fromH, —0, OR2, CH2OR2, F, d,
Cl_4 al kyd-E N@B%a,ecEHaNRzEﬁa;h{:qthuch CH2C (O R20, C(O NR2R2a,

CH( =NR2) NR2R2a, Oﬁ@g}ﬂy RZﬁadlaNE%S@o@ilﬂoBiﬁ-y’V-
S(O 2R5, and CF3 1 pI’OVI hat

hen R4 |
tetrazole, COO-a I@U)@}améﬁalé?ﬁ‘)‘m f’ﬁ(ﬁa 1 t% géaﬁlﬁgg%{;&%h%éeﬂh
sel ected fromHyr0.1 (@da)amma;ssquni@mh 7-QL :4 labiphophraadaz - CHoNR2R2a,
2N 20 Q) RRniGoehhRaR3a8-7-y1; 1,6-
7= &Ml Y

C(O)Rﬁg( CHZ)Zm dl%&%&?ﬁ%ﬁ& ' 302 NRZRZ% S(lO) §R5 and. C;:3 and,
diaminophthalaz-7-yl; am:.nopter 6~ amino-1
naphthyrid-2-yl; 5- amino-1, 6-naphthyrid-3-y; 5-amino-2,6-
naphthyrid-3-yl; 3~-aminobenzisoxazol-5-yl; l-amino-3,4-
dihydroisoquinolin-7-yl; and, l-aminoisoindol-6-yl;

20
M is selected from the group:

R1a R'a
z-A~B Nﬁ\ /i
’\?$ I:ﬂa/(J % N\ \ Z-“'A\B
a j A\B l
77 Ria }}"‘&\ . //
N\}% N\,], z—Ag o M Ap
| Ao y
B

bb

v

25 A is selected from:
Cs.g carbccyclic residue substituted with 0-2 R4, and

5-6 membered heterocyclic system containing from 1-4
heteroatoms selected from the group consisting of N, O, and S

substituted with 0-2 R%;
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Rob, at each occurrence, is selected fromH, =0, (CH2)rOR3, F, 20 d, Cl-4
al kyl , NR3R3a, CH2NR3R3a, C(O R3, CH2C(OR3, C (O OR3c, C(O NR3R3a, CH
(=NR3) NR3R3a, SO02NR3R3a, NR3S02-Cl1_4 al kyl, NR3SO2CF3, NR3SO2- phenyl

S(0) 2CF3, wo98K)9r C1-4 al kyl, S(0) 2- phenyl, and CF3. 25 [5],?,1. 1 rther
preferred enbodi nent, the present invention provides nove conﬁ
wherein: D-E is selected fromthe group: 30 1-am noi soquinolin- yI 1,
3-di am noi soqui nolin-7- yl; 1,4-diam noi soquinolin-7-yl; 1,

5-di I 1,7-
e SR e el ond: B2 0t ASAANLDOLL By Bl ic et i d-3-y1:

3- ani nobenzi shﬁ@@Z-‘@ICYSl}F SIs’aﬁi“ﬁoWIBIQP ﬁ%l%&t%&él Wben°72y$ ‘and,
1-ai, ;i noi soi ndol fretlyl, HIPVLi8BHDHY I5di pUFHAITHA/, 12688dy(6) I n an even
o aen eel BapSpiplaodElEthy1 | RoRhSoriiy1 | RHI0EhARR! Y LS NOVe!

1- (1' - Ani no- imsxpelddiinyl. ypxazokyt hyisoxgzadylanithddgPivhyl 5

(1,1")-bi pherh%t)ﬂ:.)a%@ﬂ.?@”)’b‘}ﬂ‘hﬂ@l?){r aﬁ@id’azolyl benzmu_dazolyl
1-(1' - Ami no-i so

t
1115 bi pherP# AT} Fboﬁ§%§$%££e¥a%rﬁ44° g ML helhaN b1,
1- (4' - Ami no- i sagdi-eeadiazply, 31 y¢xéﬂ{%%91£anﬂn§3érpgﬁQFazole.

gl(ﬁo] b'ph?“I42)dJHH%%@QB!EQ€‘nQ]@y4a@K&éﬁlazole, 1,2,5-thiadiazole,
soqui no

m nosul fonyl,-[,1, L _
bi phen- 4- y|)C5f%éhfP&ﬁgﬁgf§§Fazg % riazole, q h trlgzole, 1,2,5
3-(1' - Am no- IBlthf.lﬂdi@l ahdyll)354[—ggiaa¢,1¢msu| fonyl-(1,1']- biphen-4-yl)
car bonyl am no) -met hyl i soxazol i ne;

3- (1 - | bi _. 20,
yl ;c;?ggllﬁy'l aﬁﬁ ﬁéx]ck'x o%{.\%§FP§%1X2§%FSI%JEetheC{ ]frorn) : Bp é -6 a?kyl
3- (11Soqui nol -Henzptl),- Bsf ¢ 2amppaosiild eeglidue, subspi phesd it )0-2

Carbonyla”‘noﬂﬁ5 Eh¥|Bsﬁéﬂ5£4é&mheégiocycllc system contalnlng from
3-(2' - Ami nobenzi'm dazol -5" -yl )-5-[(2' - mnosulfon

bi phen- 4- yl ) ahthRHBARHMSS SREEA Fiisﬁ’;'(%ﬁo"r]?%ém  cbiedsking of w,
3-(3' - Ami noi ndazaa ¥ substitue2a- adtnogul fRARl -[ 1, 1' | - bi phen 4-yl)
am nocar bonyl ] - 5- met hyl i soxazol i ne; ,

20 R2a, at each occurrence, is selected from H, CF3, Ci-g alkyl,
benzyl, phenethyl, Cs.g carbocyclic residue substituted
with 0-2 R4P, and 5-6 membered heterocyclic system
containing from 1-4 heteroatoms selected from the group

consisting of N, O, and S substituted with 0-2 R4b;

25
R2b, at each occurrence, is selected from CF3, Ci-4 alkoxy,
Ci-¢ alkyl, benzyl, Cs.g carbocyclic residue substituted
with 0-2 R4P, and 5-6 membered heterocyclic system
containing from 1-4 heterocatoms selected from the group
30 consisting of N, O, and S substituted with 0-2 R4b;
R2C, at each occurrence, is selected from CF3, OH, Ci-4 alkoxy,
| Ci-g alkyl, benzyl, Cs-g carbocyclic residue substituted
with 0-2 R4P, and 5-6 membered heterocyclic system
35 containing from 1-4 heteroatoms selected from the grcup

consisting of N, O, and S substituted with 0-2 R4b;
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30 3-(3'-Am nobenzi soxazol -5' -yl )-5-[(2'-am nosul fonyl-(1,1']-

bi phen-4-yl)am nocar bonyl ] - 5- nmet hyl i soxazol i ne

1- (3' - Am nobenzi soxazol -5' -yl )-3-net hyl -5-[ (2' -am nosul fonyl 35
[1,1'] - bi BRM3723} ) ani nocar bonyl ] pyr azol e; PCT/US98/12680
3-(1- Am no-isoquinol-7-yl)-4-[(2'-am nosul fonyl-[1,1']-bi phen-
4-yl)am nqcar bonyl ]-1, 2, 3-triazgol e, . :

3- (4- ani A FF§8&E¥H%+¥7-2F§/| st Re8 Sogttner Fom PE 25 Mo BhensSR- yi)
aninocarbonylFhey2¢39t¢tﬁéﬁh 1, combine to form a ring selected from
3- (i soqui nol - Zzy l3k7811{ 2’ mewpHwISiHd, omMbelrdz1n}1 bi pienal, and

yl ) am nocarbonyl)-1,2,3-ftriazole; .4 . _ 4b.

1- (Qui nol - 2- yPNE%’ﬁ%P%E%Y%Et%‘é?ﬁ%’E"["(“f%- MR 2GR By - (1, 1) -

bi phen- 4-yl ) am nocar bonyi ] pyr azol e; _

1|' § Qui no'R"‘%hXt:) F%&H%éwdllfr%r{de%' jamMsaosutbanytoh 111" 30 bigrsn o, 0RY,

yl ) am nocar honsl ?pyrazol e; 202 2 2

1- (3' - Ani noi ndaz&it>5C1y4 RNt Wg%aa-'( G2NRRAys ff $YR)|: CHC(0)REE,

[1,1') - bi phen-ckoyNRAR?H0CH (=0WRF) NBYR %2 01CH (=NSGOVERINEERFS1 POINRARFS/ 12680

1- (3- Am noi nd QEB-_5-%|4) 'a:ikSFEt, hgko s, 2 arimorqsul fonyl - (1, 1" ] - bi phen-4-yl)

am nocar bonyl pyra%oﬁ: N

1- (320Am nobenzi soxazol -5' -yl )-3-net hyl -5-[ (2' -am nosul fonyl - 5

(phenyl ) prdwdaeay kagtnegap bdayi | mheaz ®ieis other than tetrazole,

1- (3' - Am nobengi s0x3zol - S -vl) 35 k- 5-[isoquinol -7

yl ) am nocar bo%(lqiﬁﬁéfﬂé; aXﬁoc?’ofﬁjﬁé !

1- (1" -Am noi soquinol -7'-yl)-3-ethyl-5-[(2"-am nosul fonyl -

[1,1'] - biglaeny4- yhdRnbooeardiy, ligy cedekeed from H, =0, (CHz) OR?, F,

1- (1" - Am noi soqui nol - 7' -yl ) - 3-1-SQR" ORYl.: (2" casd nosulf anyl -,

[1, 12P- bi phen-"gl-'wc)laéri?u %‘éﬁbiﬁﬁ‘] pyr‘lz‘:‘)z(?o’]'’-‘F(;‘?Rb 15“’@9‘ SRR, -

1-(2', 4" - Di ami (@i:A420R?B NRZC-(9) REY Y (D NRER?2 anf HOSH tGie)l2NR?R22,

[1,1']-bi phen-ykad b3 RRPRZAT RIKRERYS aZ0I0:3R%, and CF3; and,

1- (4' - Am noqui nazol -6' -yl )-3-methyl -5-[ (2" -am nosul fonyl 20

(1, 1']-bi phen-4-yl)am nocar bonyl | pyrazol e; 3

1- (1' - Ari R, saguiench- Fecyt Jergaretipy Ised ecge@NErom H, =0, (CH2)OR’, F,

pyrrolgi di nyl casponyl ) pheryl anmrecar bomtawrazoke) r25 CHaC (0)R3,

1- (3" Ani nobenz} soxazol - 5 5 ¥} =3 t Lf LIRS PRI - BolkRirza,
NR350,-C1-4 alkyl, NR3SO2CF3, NR3SOz-phenyl, S(0)2CF3,
S(0)2-Ci-4 alkyl, S(O)2-phenyl, and CF3.

25
(5] 1In a further preferred embodiment, the present invention

provides novel compounds wherein:

D-E is selected from the group:

30 1-aminoisoquinolin-7-yl; 1,3-diaminoisoquinolin-7-
yl; 1,4-diaminoisoquinolin-7-yl; 1,5-diaminoisoquinolin-
7-yl; 1,6-diaminoisoquinolin-7-yl; 8-amino-1, 7~
naphthyrid-2-yl; S5-amino-1,6-naphthyrid-3-y; 5-amino-2,6-
naphthyrid-3-yl; 3-aminobenzisoxazol-5-yl; l-amino-3,4-

35 dihydroisoquinolin-7-yl; and, l-aminoisoindol-6-yl.
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met hyl sul fonyl -3-fluoro-(1,1']-bi phen-4- yl)am nocarbonyl ] pyrazol e;
1-(1' - Am nopt hal azin-7"-yl)-3-nethyl -5-[ (2' -am nosul fonyl - 30
(1,1']-bi phen-4-yl)carbonyl am no] pyrazol e;

3-(3' - Amiwmobesrissoxazol -5' -yl ) -5-[[5-((2 PCT/US98/12680
am nosul fonyl ) phenyl ] pyri d- 2-yl ] am nocar bonyl | - 5-

(met hyl sul f onyl am nonet hyl )i soxazol i ne; 35

1- (3' - Atienobé@nz esoraeznl £5ttlydy -Beafierivedo evbedhpeén s, [ (it fonaseamnt

4- ”Drthhb@gEQSﬂy£}801@Q§%§QQﬂ%h3Q% ?69h@;selected from:
Am nobenzi soxazol -5' -yl )-3-trifluoronethyl-5-([4-(2" 40

| soprop zol - yngcar I zol e, _
R T S L i
et hy?l m dazol™-"1"-vyl enyl nocar

1-(3 Aquqbeﬂﬁhﬁgx§§9&u§noyd?FJ?ﬂ)LBLh@QhQMEShYt2EL&éﬁhﬂﬁéﬁlfonyl-
di met hyl am nqraethylbi ghdazolvll) canddophenihb ) ppragens ponyl ] pyr azol e;
1- (3" - Am nobenzi soxazol -5" -yl )-3-trifluoronethyl-5-[[4-[(2" 50

met boxy net(ky -pnihdaiebelinoit] pheny3l-awithet ad bbhy | )gyirernildonyl -
1- (3' - Ami nobdizils dx®iphes- 4yv}x®nhqm1@mlaﬁéphyﬁzg e14-[(2

di met hyl am nomet, hyI )| m dazo] -

fI uoropHeH Isg} ﬁga}%% 1e5 [§5V@“ BPEHEYHCTiudod 12680

gg Ari nob WY PYERERE Ry - 5-[[ (2

Xy -4-(2' Aqg;,gygg Ml)s -Rhenvbhanbaecashenyd ] pynazol e; 5
I - ( 3 - A n% h%%azgﬁggﬁr%b fdd‘]'@ﬁr{é@ymyboﬁaiﬁir{@

i sopropylim dazol - -2-11 uorophenyl ] am no- carbonyl ] pyrazol e;

1-(3 Arm-n(ql@@a;zumaxazmyﬁ) -y} ) ¢ B-taniiflosaldoay by [ 1 52 { ] diHen-16-

et hgbi m dazoly1}' cayﬂo)mgrlbinmnobphewdt))arﬁmazoéibenyI ] pyrazol e;

1- (3" - Am nobenzi soxazol -3-ethyl - ; 2' - et hyl | m dazol -1' -yl ) - 2-
15 fl uorb‘dﬁ@ﬁ’;@u]l@mlnaéaﬂabng’r {=mjnesulfonyl=[1,1'] “biphen-4-

1- (3' - Ami nobéﬂz’ﬂsa&%&i‘é’lla‘gmﬂj FeKALsexeralips:

25 3-(2'-Aminobenzimidazol-5‘'-yl)-5-{(2'-aminosulfonyl-[1,1"']}-
biphen-4-yl)aminocarbonyl]-5-methylisoxazoline;

3-(3'-Aminoindazol-5'-yl)-5-[(2'-aminosulfonyl-(1,1']-biphen-
4-yl)aminocarbonyl]-5-methylisoxazoline;

30
3—(3'—Aminobenzisoxazol—5'—yl)—S—[(2'—aminosulfoqyl—[1,l']—
biphen-4-yl)aminocarbonyl] -5-methylisoxazoline
1-(3'-Aminobenzisoxazol-5"'-yl)-3-methyl-5-[(2'-aminosulfonyl-
35 (1,1']-biphen-4-yl)aminocarbonyl]pyrazole;

3-(1-Amino-isoquinol-7-yl)-4-[(2'-aminosulfonyl-{1,1']-biphen-
4-yl)aminocarbonyl]l-1,2,3-triazole;

40 3-(4-amino-isoquinol-7-yl)-4-[(2'-aminosulfonyl-(1,1"']~-biphen-
4-yl)aminocarbonyl}-1,2,3-triazole;

3-(isoquinol-7-yl)-4-{(2'-aminosulfonyl-{1,1'])-biphen-4-
y1l)aminocarbonyl) -1,2,3-triazole;

45
1-{Quinol-2-ylmethyl)-3-methyl-5-[(2'-aminosulfonyl-[1,1"]-
biphen-4-yl)aminocarbonyl]lpyrazole;
l-(Qdinol-2—y1)—3—methyl—5—[(2'—aminosulfonyl—[l,1‘]—biphen—4—
50 vl) aminocarbonyl lpyrazole;

1-(3'-Aminoindazol-5'-yl)-3-methyl-5-[(2'~-aminosulfonyl-
[1,1')-biphen-4-yl)aminocarbonyl])pyrazole;
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met hoxynet hyl )i m dazol -1'- vyl I phenyl ] am nocar bonyl ) pyrazole; 20

1- (3" - Am nobenzi soxazol -5' -yl )-3-ethyl -5-[[ 4- [(2 -

di met hyl a hyl )i m dazol -1' - yl] phenyl]am nocarbonyl ] pyrazol e; 25

1- (3" - Ani WOL%@J. Loxazol -5 -yl ) - 3-et hyl -5-[[4-[ (2" - PETSO 17680

met hyl )ben2| m dazol -1' -yl ] phenyl ] am nocar bonyl ] pyr azol e;

1-(3' - Anj ﬁ%rﬁ%ﬁé%ié _s¥{) y 33 ahéithy B-4 {2 > et hbrLd@adayt - (1,1 ] -

1’ ylpheny ﬁKEﬁHJMyI»bhaﬁbaaebenyﬁﬂpyrazole,

1- (3" - Am nobenzi soxazol -5 -yl )-3-ethyl -5-[[4-(2' - ethylimdazol-1"-yl)-2,5-
di f | uor ophehy4 Amaimickhenailsorpkppyb 4zyl b3 Ieethyl-5- [(2'-amlnosulfonyl- ,

1- (3's Am nobemhmb)mm@-zyhf)la@léf’ﬁ%bgnﬂ}Zﬁ?iﬂ FSRRi4- .

nor phol i nophe am nocar bon
1- (g Arrilng%eT\é,N)s%Rfﬂﬂ y%} gy § ngnft(l’gvl ~-5-[isoquinol-7-

i sopr opy! | m d&%b"?““’rn“ﬁﬁﬂ? P PYRPABLE! bonyl | pyrazol e; 40

1- (:;,]rq)A soxazo -lyl7) tgyi wyl{d=-(& ﬁﬁh@éh'l%ﬂ?im -1t -yl) - 2-
fl uorophen 4p%ﬁ§ ifoc %bon l)pyrazole;

1- (3" - Ani nobe zlso 3-eth { -"am nosul f onyl - 3-

amno-[151'}- bm@ﬂ%&éc :)r@m nocgnbonyiiww@ieﬁ [(2'-amnosu1fony1-
1- (3 -Am nobemz;goxaﬁ( h&-wgl-)&nﬁhbyhrﬁo{wmw@mzmﬁm fonyl -
nitrps[1,1']-biphen-4-yl)am nocar bon yrazole; 50

1- (3' - AnilroRens i shxawigioBiingzpl3 641y ) g thle*S ((2'-aminosulfonyl-

met hyl i ni dazolf111: ythiskan -at%W%@PEEﬁ?PW }iByFREele;

oyt f’m i Eﬁbi?ﬁé’f‘{?@fﬁ@ e R TR s L

PCT/ 98/1268

1-(3' - Ani, n ﬁg {al s - 318§tRYhetnl i 25 Py4 L ghd di no-4- (N
oyr 1ol i Gi'ng LoaRy jr@dﬂﬂq%ﬁf LAgEazBbSYL Ipyrazole;
1-(3' - Amnobe zi soxazol-5"-yl)-3-ethyl-5-[[2-fluoro-4-(N- 5
yrrggl d|1nqgaLhﬁmeb@hfwdﬂmmalymHyk}:pyfmuoi:enethyl -5-[(2'~-
1- (3' - Ami nobemzithotanbEenyl y3 ) £3iastdnfll, 8- Riphennésul f onyl - 3
y1l)aminocarbonyllpyrazole;

1-(1'-Aminopthalazin-7'-yl)-3-methyl-5- [ (2'-aminosulfonyl-
30 (1,1']-biphen-4- yl)carbonylamlno]pyrazole,

3-(3'-Aminobenzisoxazol-5'-yl)-5-[[5-[(2'-
aminosulfonyl)phenyl]pyrid-2-yl)aminocarbonyl]-5-
(methylsul fonylaminomethyl) isoxazoline;

35
1- (3 '-Aminobenzisoxazol-5'-yl)-3-trifluoromethyl-5-[(2-fluoro-
4—morpholinophenyl)aminocarbonyl]pyrazole;
1-(3'-Aminobenzisoxazol-5'-yl)-3-trifluoromethyl-5- ([4-(2"'-
40 isopropylimidazol-1'-yl)phenyl]aminocarbonyl)pyrazole;

1-(3'-Aminobenzisoxazol-5"'~yl)-3-trifluoromethyl-5- [[4-(2'-
ethylimidazol- -1'~yl)phenyl]aminocarbonyl)pyrazole;

45 1-(3'-Aminobenzisoxazol-5'-yl)-3- trifluoromethyl-5-[{4-{(2'~
dimethylaminomethyl) imidazol-1'-
yl]phenyl]aminocarbonyl]lpyrazole;

1-(3'-Aminobenzisoxazol-5'-yl)-3-trifluoromethyl-5-{[4-[(2'-
50 methoxymethyl)imidazol-1"-
v1l)phenyl]aminccarbonyl]lpyrazole;

1—(3'—Aminobenzisoxazol—S'-yl)—3—trifluoromethy175f[[4—[(2'-

dimethylaminomethyl)imidazol-1'-yl]-2-
55 fluorophenyl) aminocarbonyl)pyrazole;
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fluoro-[1,1")-biphen-4-yl)am nocarbonyl ] pyrazole; 10

1- (3" - Am nobenzi soxazol -5'-yl1)-3-ethyl -5-[[5-[(2' -

met hyl sul f onyl ) phenyl ] pyri m d-2- yl)am nocar bonyl ] pyrazol e;

1- (3" - Amiwobgspssoxazol -5' -yl )-3-ethyl -5-([(2'- 15 PCT/US98/12680
met hyl sul fonyl )-3-fluoro-[1,1']-bi phen-4- yl]am nocar bonyl ) pyrazol e;
1- (3" - Ami nobenzi soxazol - 5' -yl ) - 3- et hyl -5-[%5-[(

am nosulﬁ-d@yl-)bnplhenyﬁl]lpywﬁemzﬂw ‘aviinodaryé 9/P?EW%1‘ZW%‘5 Dok 2-

].:L|(3 AEn nob%@ﬁaé !(1;%:% %Qrglgqﬂfa]zto Ayl sul fonyl ) - 3-
uoro-(1, 1 Fazol e;
1- (3%en W%be%'l%%éﬁ&’ﬁ%a%f i;lf} ~62 TRt hytont dazols 1 (252 -

yI)p ) am ;g 1) -2-fluorophenyl amlno—
1-(3' - Amnoglyrl X2 glrzoVe ) .ey (2 amnosﬁl?oﬁy -[1,1']-

bi phen-4-yl)am nocar bonyl )t et razol e 30

1- (3' - Ari-nabenzinokanel s&kazt)-B-1—B-twidldot die Py 108 + Hihraarbony| )
pheayl ) am noceuHydriylieedl akbtel) -2-fluorophenyl)amino-

1- (3" - Ami noberetooydipiyrgzoye) - 5-[ (2- (N-pyrrolidino)-4-(N

P k‘:-ﬂﬁcar;;”%' )spé’?se%'; ”‘15‘» ARy FS R 1317 T or o-
1 hE
( ) i e@ﬂ‘tﬁ% g‘l“? %%cg&ﬁ?é?’lr%mllefonyl )-3-fluoro 40

- Am no-i

[1 1 ]- blpﬁenvsé\m'o)o@ﬂw%ﬁ&b&ﬂyé]Iyelt)r@L@t%yl -f1a-te2:-
1- (3" - Am nobefzdraxaeehy®) ididaBol 1 f4 uor omet hyl - 5-
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t-butoxycarbonyl)piperazin-1“-ylmethyl)-3-fluoro-(1,1'])~
35 biphen-4-yl)aninocarbonyl)}pyrazole;

1-(3'-Aminobenzisoxazol-5'-yl)-3- trifluoromethyl-5-[((2'-(N,N-
dimethylamino)pyridiniummethyl) -3- -fluoro-{1,1'}-biphen-4-
yl)aminocarbonyl]pyrazole;
40 1-(3'-Aminobenzisoxazol-5'-yl)-3-trifluoromethyl-5-[(3-fluoro-
2'-piperazin-1”-ylmethyl-{1,1']-biphen-4-
yl)aminocarbonyl]pyrazole;

45 1-(3'—Aminobenzisoxazol—s'—yl)—3—trifluoromethyl-5—[(3-fluoro-
2'-N-methylmorpholiniummethyl-(1,1']-biphen-4-
yl)aminocarbonyl]lpyrazole;

1-(3'-Aminobenzisoxazol-5'-yl)-3-trifluoromethyl-5-[(3-fluoro-
50 2'-morpholinomethyl-[1,1']-biphen-4-
yl)aminocarbonyllpyrazole;

1-(3" —AmlnobenZLSoxazol 5'-yl)-3-trifluoromethyl-5-{ (3-fluoro-

- (N-methyl-N-methoxyamino) ~[1,1']-biphen-4-
55 yl)amlnocarbonyl]pyrazole,
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1- (3" - Am nobenzi soxazol -5" -yl )-5-[ (2' - di net hyl am nonet hyl - 3-
fluoro-[1,1']-biphen- 1 yl Jtetrazol e;

1- (3" - Ami nobenzi soXapHib -SHEEY IHASBEENY| - 5-[ (2" 15

di met hy| awonvgEpdshy!i- 3- f | RERIACED, 1' ) - pi phen-4- yl) am noc azol e;
and, 1-(3'-Am nobemnzi < 3-et hyI 5-(4'-(2 " alg@%&s}'%sro

di met hyl am norret hyl i m dazol - 1" - -2 -

fl heT P—E >é1) %7[%? uifenyly3 ofomnaabl | t

oD a2 al o o e Gt Feavy? ot o o

phar maceyt | £al A LOMISAiiQ) qu]a@ﬁ@gprm@u?z - han EE&A%"M e REGRP! abl ©
l

carriser and api her phsifd f LA MEoRAMDW Y Blo1@; COoTpoun ormul a
(I) or a pharnaceutl cally acceptabl e salt formthereof. 30 In a third

enbodi neh+ (3 t-framijnicisenti soraedli-5n-pl pvi dasi fAucrenekhpet hogd(dor treating or
preventing a mérmydroeirinsuldongilsdr duoreohipyl 'Ji-idphadritni stering to a
patl ent in need aningeestbopyilipvapealecal |y ef fective anount of a conpound
of 3% for ml a (1) or a pharmaceutically acceptable salt form thereof.

DEFI NI TI ENG ﬁ@'ﬁhfﬁgﬁﬁ agalapn; nki 1 b %ﬁ%ﬁfé&% JemeRtlc 340 centers.
Conpounds of th& ifte i Pof]i ¥OhB R yldEerhaeeteal |y

substituf egy atmm&qsﬁggg&eg Lyy ppfi&salhy s_gghihve or.racemc forms. |t
is well knowngimediie Afin -3 PECREF&- tl galdiynagthve forns, such as by
resol uti on ofyIp&RiAde wdmg,lqbybuzgy@; h@sd,s fromoptically active starting
28 ;et J WD 98/57951 PCTI US98/ 12680 materials. Many geonetric isoners of
ol efi ns, 1-OEN toulbladbenzdsdsazahdst hel | + ke tdal -&-§4 ' bé2 present in the
corrpounds ded ¢ Pul dmiroime thyddmafdazelch' 'shabl-@ ‘i-soners are cont enpl at ed
in e presentlyenamhared) apigosasbeRehPRfderi ¢ | soners of 5 the
conpounds of the present invention are described and may be isolated as a

m xture af asmmmmta&asepaaateﬂtamalm thetasf. All chiral,
di astereoneric, racemc forns and all

25 In a second embodiment, the present invention provides
novel pharmaceutical compositions, comprising: a
pharmaceutically acceptable carrier and a therapeutlcally
effective amount of a compound of formula (I) or a
pharmaceutically acceptable salt form thereof.

30

In a third embodiment, the present invention provides a
novel method for treating or preventing a thromboembolic
disorder, comprising: administering to a patient in need
thereof a therapeutically effective amount of a compound of

35 formula (I) or a pharmaceutically acceptable salt form
thereof.

DEFINIT
The compounds herein described may have asymmetric
40 centers. Compounds of the present invention containing an
asymmetrically substituted atom may be isolated in ovtically
active or racemic forms. It is well known in the art how to
prepare optically active forms, such as by resolution of

racemic forms or by synthesis from optically active starting

28 d'r'l_:- o~ - - e



geonetric isoneric forns of a structure are intended, unless the specific
stereochem stry or isomeric formis specifically 10 indicated. The term
"substitu d F’r?s% used herein, neans that any. one or noré _hydrogens on the
desi gnat e s replaced with a selection fromthe in8F& ﬁé Bbup,
provi ded that the designated atoms normal valency is not exceeded, and

t hat t handtesidist.i t Mangngeessttsc | isanextsaldfe odefpoandC=Mhésulsl esubst i t ent

S Kelo ddnds, t:thtehe]‘.@kg Oyl QUSSP bl diell Off BHE E6RbAGRE KetO

substi tuen‘?s ‘are The present invention is
i nt endedﬁﬂt%ﬁﬂm%d@rﬂm'l 3pfopkls swih aﬁtfa%leoééew—’rﬁgam EPRESE
conpoundsp &ﬁ@tmﬂtnqhudﬁua@ tm)ﬁee a&{d)rﬁi'almavgégmébﬁleaﬂﬁoxﬁéﬁﬂdf number

but different ma r a
li mi Cat i e COMESt "'&i}s of Eﬁydg%%gé\%%/t ol‘%l tal?émag%g g%%?erl um sot opes
of car bope i FedlatedCars saapdxtuIe. OWPW \Par idgbFerpeaged Feymersicurs nore

than onegéime. I&u%rﬁ&mqoa&aswpﬁmﬁld OrradleditOEolmS OARQ@UATL. i tS
definition at each occurrence is_ind dtnt of |ts de |t| at every
ruc ﬁ% $

ot her ocBRPPEHCE HATET 1o ’e"???m?)?e 5 group s sssljbst i tuted

wuth 0- 2tIn6, spérarflxalategeoqbemaytupthomaﬂdmem@ fQETDSE-StEPeCIlWQEﬂ-lm to two
9rPUPS, @{%% at each occurrence 30 is selected i ndependently fromthe

defl n| tion Al so, _conbinations of suhstituents and/ or variables are

perm ssibl e BREyESTM S RIPSESFBERGL | RS PERUIMEESI st AERBSCHRRbLAE. Wen a
bond to anQU@Btmdmn{ydmgehevmntbhercmasignebmdj atoonhsectepdated vaitns in a

[ing.  thenestieh SUpSIGHeRL BN bere AR hANCd,L0:a0N BhOE pReLhe ring. When

a substifugh I ndi cat e atomvi a ch such
subst i t uéasigra hrRrhP'S Pﬁémﬁés‘(a%‘f’n‘flhel%d??ﬁbﬁf&eéfleé gPO‘éntl?"b‘? i, then

SUCm§ub§ﬁb§U§iﬁcm Reuviesded yi sralble d@Piunasuciing ¥0s9B84 SO

PCT/ US98/ 1 ubsti t.ygnt f Jariabl es
are perr‘rf‘im%'f% g’fﬂ N4 |f_l6§ucﬁhgggg 11rirkg% %ns(r)esulté %I A sﬁa%?eap Jifjr'%)c(:)uarﬁjllds As
used herkeno s@is®litaiengs' are nﬁteﬂﬁ%ﬁaﬁ‘b hENpathEet foistheanched and
strai ght - chai fhsab a0 idhvieBRabhCiBydh06@ddé® o include all isotopes

of atoms occurring in the present compounds. Isotopes include

20 those atoms having the same atomic number but different mass
numbers. By way of general example and without limitation,
isotopes of hydrogen include tritium and deuterium. Isotopes
of carbon include C-13 and C-14.

When any variable (e.g., R®) occurs more than one time in

25 any constituent or formula for a compound, its definition at
each occurrence is independent of its definition at every
other occurrence. Thus, for example, if a group is shown to
be substituted with 0-2 R®, then said group may optionally be
substituted with up to two R6 groups and R® at each occurrence

30 is selected independently from the definition of R®. Also,
combinations of substituents and/or variables are permissible
only if such combinations result in stable compounds.

When a bond to a substituent is shown to cross a bond
connecting two atoms in a ring, then such substituent may be

35 bonded to any atom on the ring. When a substituent is listed
without indicating the atom via which such substituent is
bonded to the rest of the compound of a given formula, then
such substituent may be bonded via any atom in such

29



groups having the specified nunber of carbon atons, exanples of which
include, but are not limted to, nmethyl, ethyl, n-propyl, i-propyl,
n-butyl, i-butyl, sec-butyl, t-butyl, pentyl, and hexyl; "Al kenyl" is

i nt endedwigwsishssiude 10 hydrocarbon chai ns of either a stparg@bés/iQésobr anched
configuration and one or nore unsaturated carbon-carbon bonds which may

occur in any stable point along the chain, such as_ ethenyl, propenyl, and
the |iksubdtHalughtor Chubbgenions afs SHbsEAERANEEfRY/ D ¥a4i@kdes15 chl oro,
bromo, and 104Q:ss38de" gﬁy)ﬂtgfisg_[&h icomtSdttions epeesEntin astsamlel , negativel y
charged species such as chloride, brom de, hydroxide, acetate, sulfate,
and t hecPRBAN9Ks ysed herein, "carbocycle” or "carbocyclic residue” is

i nt ended t o Aearsahpeseanl e"Gi-a s1rvhenberFersicse @ itacdrdsoPsiRyclic or

7- 0 13- meqhes ed Piseyahiike Okhd 1 edurGtednyl @bha b Ciiy diBdcidomat ur at ed,
partialTy unsaturated, or

) aropptic. Exanpl es_of such car | es include,
but ar eSHOPS iNAied £he sE?%%ﬁ’g‘?%wefygEoﬁﬁfg?? 7S %’peér}?y ?Le%ycl ohexyl ,
cycl ohept Whicradamantyl, , baycaveatatt ,Lini3ed Opbi ngehybetethyl 25
[ 4. 3. 0] bi cycl ononal A, O bigy el pdeaane edecBhidl, t-butyl,
[ 2. 2. 2]Bi%%%ﬁ"gldctla%gfbp%ﬂg?g%‘g l?y,phj,'eny.l , ngp%t le i)i §é1d§myllJ ,y adamantyl, or
t et r ahyBeRFEbhtaA DEpdts al PRFEARY” (e dTFEPEER, SPha T &PAT " het er ocycl e” or
" heter OBY&kbdEartsats todiali nssof nekhded 4 cstrewdighd srabranghedo 7- nenbered 30
nonocyclic.or bicyclic0p, Z- s TR 8% tRUCYE 6N - PEHBSO WEHAC i ng
whi ch’ i §°85t 9% te%%paa%téi %P%yoﬁgg%]?%r ated or © unSﬁt ur%t ed (arcgrhrratsj c), and
whi ch cwhithtmavfoqsarhdR apr¥nEtahte B0t 21594 “h&t 6P3AY ot T hdEpendent | y

sel ect edche@ | ier@pe@yn, anastrei hikof N, 0 and S and incl uding any _
bi cyclicoroug.in. 35 wilghoany oL hbsaaboverdelieied het eigoysl ic rings is
fused to a beRz2ne¥ing. ??he nitrogen and sul fyr heteroatons ma%‘
opti®nakhyobe, o atizedndThedpet BRSCYRPYREGL I "ndy HESGt ERchIRFe b t s
pendant gLQyp] atn &t iRALST eaherear spéd e Aichimashicbo30AYD B8GR5 1

PCT/ US98/ 12680 results in _a,stable r r.e. The heterocyclic rings
descri bEYSREFEFH r&%ﬁcl?é:eSuﬁéltli%flg?édaoé\ %:%% glcﬁcedr on_a nitrogen atomif the
resul ti ng coApousedilsewstiabl € capfosyetet | @fl |gprbocyclic residue” 1s

intended to mean any stable 3- to 7-membered monocyclic or

20 bicyclic or 7- to l3-membered bicyclic or tricyclic, any of
which may be saturated, partially unsaturated, or aromatic.
Examples of such carbocycles include, but are not limited to,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
adamantyl, cyclooctyl,; [3.3.0]bicyclooctane,

25 (4.3.0)]bicyclononane, [4.4.0)bicyclodecane (decalin),
[2.2.2]bicyclooctane, fluorenyl, phenyl, naphthyl, indanyl,
adamantyl, or tetrahydronaphthyl (tetralin) .

As used herein, the term "heterocycle" or “heterocyclic
system” is intended to mean a stable 5- to 7- membered

30 monocyclic or bicyclic or 7- to 10-membered bicyclic
heterocyclic ring which is saturated partially unsaturated or
unsaturated (aromatic), and which consists of carbon atoms and
from 1 to 4 heteroatoms independently selected from the group
consisting of N, 0 and S and including any bicyclic group in

35 which any of the above-defined heterocyclic rings is fused to
a benzene ring. The nitrogen and sulfur heteroatoms may
optionally be oxidized. The heterocyclic ring may be attached

to its pendant group at any heteroatom oxr carbon atom which
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noted, a nitrogen in the heterocycle may optionally be 5 quaternized. It is
preferred that when the total nunber of s and O atons in the heterocycle
exceeds 1, then these heteroatons are not adjacent to one another. It is
preferred WP he total number of S and O atoms in the HEEHPINE(2488 | s

not nore than 1. As used herein, the term"aromatic 10 heterocyclic systent

'ti '18t ﬁgﬁgsgf%gs gfna'lx %t%tb%%' %c?uckerz r‘ﬁ{@@[@é&m@ !r(ingg bi cyclic or 7-

clic eterocyc | ¢ aropatic rin COﬂSéStS of

o bon edomer har Haxsvi TRy Ben GBF bLEILSS (ib AT, [ £8 BCLLECPTEM ¢ he
group CQﬂémsifrﬁhéﬁréguﬂlnﬁgdcSmpbtndSmprsﬁ&bleyj ﬂﬁh&p@h@fnoa&lYIS nunber

of ot orBEYRt ot PHITHET tl (oG RGE P Te Fed th PHomiLe BT i

not acridin azoglnyl
benzisti dguatetnibehz of Ly mwmref@esﬁ,@@t BR@E u¥heR | th %é’f?f@tlhf‘éﬂhéﬁy?
genzoxazgha: ®I g@oxﬁ@”ﬁﬁ m@erz]q{ex-_lelrolaga%ér eﬁe@%&i 1baﬂﬁrettﬂrml yl,
enzi soxazo enzi sot hi a nzi 1Ra
4aH—carbH§BP%?at?%ﬁtﬁﬁ? ﬁﬁi yﬁgﬁy ﬁ%o%%éﬁ%épﬁn AN %?E¥Erred
decahydr egat nohé n1yd>t;a]2|-mﬁtbeh; B2 -Sdanki QzpRgNS 1rdl‘ﬁ}ﬁil‘1¥ﬁtlﬂr@[cxcéeb]"s
t et rahydroE %Héff‘”i" A Yeredd, | ghgag@fm diamamaulra dazol i nyl

|n1dazol ol'yl, indol enyl, i_ndol i n l.i zi ndol

3H i Mol ?Eterpgri‘bbhfio‘-l‘!(ﬁ’éﬁiﬁll 15 dadergranyP, ™ ?%%I‘?'Idsar"z%?]ﬁ §1y§8 Rdol i %yl
|SO|ndoImgmbé§gguma@¢¢y¢dlc|dMnHmcybah¢Iprl§exaaol@%membﬁnqduhlmwyﬂlc
napht hyr oct ahyd 0 I I azol
napht ny | gk i¥hevoet ahyoeleoaulgl Likn 30n0xadl a6l ik acdrdxaduazol y

4- oxadil azo azol i di nyl,
oxazonIfromxang|é|h9ter?ﬁﬁm$nkHQﬁHendﬁﬁéﬁﬁnFﬁ}?ﬂ? I’"ﬂhéﬁ&h@ﬁp8plnyl
phena2|ngbnsgggggghbgzmnyb a@mamoxakhusnp&efBEEGQXEHatwdhe mmﬁﬂala2|nyl

pi perazinyl I peridin teridin razi nyl
pyra¥dl i diumpe ?' B?r ﬁzﬁ?%ng}l gt%r{}sr' a’Zoyt © %l%pb“rgf\é%l § ?Q{é%g&/]:'%ol%él%tl ey
pyr|d0|nm@akohhanpyrldothlazole yr|d|nyl yrldyl pyri m di nyl,

pyrrolidinyl, QlelsNYle, 1o RbkBYyE DLy | indiideql Yur uknazel inyiceaisaol i nyl ,
31 WD 98/ 5795 IU898/12680 4 qﬂinollaln%l gglnoxailnyl
qU|nucI|(ﬂQﬁHdlnY1' azocinyl, benzimidazolyl, behzofuranyl,

benzothiofuranyl, benzothiophenyl, benzoxazolyl,

20 Dbenzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl,
benzisothiazolyl, benzimidazalinyl, carbazolyl, ,
4al-carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl,
decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl,
dihydrofuro[2, 3-b) tetrahydrofuran, furanyl, furazanyl,

25 imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl,
indolenyl, indolinyl, indolizinyl, indolyl, 3H-indolyl,
isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl,
isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl,
morpholinyl, naphthyridinyl, octahydroisoquinolinyl,

30 oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-
oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl,
oxazolidinyl, pyrimidinyl, phenanthridinyl, phenanthrolinyl,
phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl,
phthalazinyl, piperazinyl, piperidinyl, pteridinyl, purinyl,

35 pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl,
pyridazinyl, pyridooxazole, pyridoimidazole, pyridothiazole,
pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl, py;rolinyl,
2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl,
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t et rahydrof uranyl, tetrahydroi soquinolinyl, tetrahydroquinolinyl,

6H 1, 2,5-thiadiazinyl, 1,2,3- thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl, 1,3,4 5 thiadiazolyl, thianthrenyl, thiazolyl, thienyl,
t hi enot hiwvazéd/atbs; t hi enooxazol yl, thienoi m dazolyl, thiophepxsesn2eso azi nyl,
1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, and
xant henyl . Preferred heterocycles include, but are not limted to,

pyri di ngH-qfiinahizinythi eminoxaldngyr r@ripuchidigydi.yl , pyrrolidinyl,

im dazo!tgkrfh?gpg)yﬁranﬁqn&_iemr(Agg,akmso@h—hi;mjaz}al,yI , oxazolidinyl,

benzotri azo

benzi soxazol XL ndol benzoxgzal hnyl , or isatinoyl.
Al so i ﬁéFHEékﬂa’é‘P‘éu*%]e’dw i'ng éﬂidgslf)i g%l%%%r%%%s' gd%t’g’i ni ng, for exanpl e,
t he abovmihaieroryl) ek.2 45 thiedphrasel ! phat neceutddazo)vdecéptabre” is

enpl deghigﬁﬁs%&%g, &f £n e dnhjas e ca0APORTS 1B al S, conposi tions,
and/Oor doSage for

r
which are, wWthin the.scope of sound | j udgnent ,
sui t abl éhfigrloEgéa?ﬂl%%nt%{&e%%ﬁzf’t‘n]?ﬁti b%%°P’%’f‘9%°sl hi'bé-.h%é?‘%n Loni mal s
Wi t hout r@xeesai/ve 1pXjTityiazdd@li r i 2ationiazdlwk gilo 2.&spangeclyt: ot her
probl em.or 493%55813%1 on, , £UNRAIULAL € BebheBréfasonabldieref it/ risk
ratio. AS use ereirn, " rharrrjau:_eutlcall acgept bléa salts"t Lg 1. to
der i vat iineduge . t RBE dRER | Rled WHSGuRds f‘é?‘ﬁyf‘ne W Eélg cgnbound is
modi §i echyR¥oTRki, Nngyaskelwl, hasedadtisylheindfazslahpliesldiphar maceutical |y
accept ahl e sal.t.s_ i ude,,_ n LAk 0, e AW alaz@Ny@r gani ¢ acid
salts o%eﬁ‘gr%f“&dagggﬂiUegﬂ‘s%az?sﬁalrﬁ %gg;&bg}l%gﬁyior of gani c aIY;l of acidic
r esi duesesudlsoxezeayboxgrindeleilds Peaz@*eRalFPke: Fhet S Pty macZ‘ElFlocal ly
accept abl g 15@lelss airBCFUged t Ftng e ripiepakomponnds x¢entsstinngor folke
guat ernary anmoni um sal ts of rent conpound forned, for .exanple, from
non- t oxi CFForgant’c 8?“&%%%‘%%%3%? g For exanpl e, such conventional
nondisoxi ¢ salTre phwelseddrharEceidticdd v @Gﬁlepﬁggﬁﬁﬁi 5 MRS Th as 35
hydr ochlqrign hydebeents, tissdd Wdnbousidsi, amatexr pabs phosmmys itiiopusi.c and t he
like; and the salts prepared fr.om.organig .aci : Qhkld ¢, propionic,
succi ni c?n‘{;{l%(fﬁlqsé‘?eslftgg?‘?c‘ﬁghlﬁhac 5%, ng |lg ltggrfggl?%,@%i tric, ascorbic,
panoi ¢, medigtad, j3Fgment, suitable for use in contact with the tissues

of human beings and animals without excessive toxicity,.

20 irritation, allergic response, or other problem or
complication, commensurate with a reasonable benefit/risk
ratio.

As used herein, "pharmaceutically acceptable salts" refer
to derivatives of the disclosed compounds wherein the parent

25 compound is modified by making acid or base salts thereof.
Examples of pharmaceutically acceptable salts include, but are
not limited to, mineral or organic acid salts of basic
residues such as amines; alkali or organic salts of acidic
residues such as carboxylic acids; and the like. The

30 pharmaceutically acceptable salts include the conventional
non-toxic galts or the quaternary ammonium salts of the parent
compound formed, for example, from non-toxic inorganic or
.organic acids. For example, such conventional non-toxic salts
jnclude those derived from inorganic acids such as

35 hydrochloric, hydrobremic, sulfuric, sulfamic, phosphoric,
nitric and the like; and the salts prepared from. organic acids
such as acetic, propionic, succinic, glycolic, s;earic,

lactic, malic, tartaric, citric, ascorbic, pamoic, maleic,

32



WO 98/ 57951 PCT/ US98/ 12680 hydroxymal ei ¢, phenyl acetic, glutamc, benzoic,
salicylic, sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic,
met hanesul foni c, et hane di sul fonic, oxalic, |seth|on|c and the |ike.

5
The phar n¥P&8ST%LI Iy acceptable salts of the present invBRTUSHA2S8) be

synt hesi zed from the parent conpound which contains a basic or acidic
noi ety by, )f) SONURRE 1 a3l p%l%ﬁ?l&@étldsmtgmdfamﬁenbeahbyc ssshisglies, can be

pr epar ed reactin a o) fQr onpounds with a
10 stoi cFi alr %8f<Y§ Iéz%o(g'r Ofpl‘l a§2c bgs%egggé?géﬁlﬁgwat er or in an
or gani c xse)ttrwamsuxﬁonw aeﬁhﬂnar@lwlquWxalg}‘?neF&FF?loﬂbﬁaﬁFH%us nedi a

i ke et hg}g acetate, ethanol, i sopropanol or acetonitrile are
preferre Llsts o]

f swtable I ts arefon to rmaceut i cal
15 S& ences, T HPRAM P@EM §ﬁfﬁﬁti‘5¥r%a§1a sEé’sto gﬁgs% p. 1418,
the di scheeeneion odr de |s§’ﬂuheebye<ﬂnémrpo¢m ahriept r:emependewhmhodr ugs"

are i ntended %'Q%&E’fﬁ: yaeqa%eﬁélé’cpoaﬁ%n&%rt&bﬁai whigbcae! ease the

active pg?en?l ug according t iorm}l 1) such prodrug is
adni ni st Betbod®s. a GergwRAdliYan Sé‘GBJ BRLES Brdfur §r@Pa§e§oR¥oﬁﬁacg?’n?or mula (1)

are pregﬁéeﬂrea a@mfcw Nasfeufotimonaf ghesescqupesedis wathha conpound in
such a way t e_nodi ficati eng,arg LRiROhI B8t

mani Pl a#thﬁiO’f‘ﬁt?/ﬁ/ Qtuglq:t ﬁg Egrgen gﬁié%%peo&% I%rgrodr&gs ncl ude
conpoundsrofnf annotgatig SMié’re@ltn ar hpdRoRyX R *f the §WPFhydryl group is

bg“ded tgeﬁgi‘agﬁQUpnoﬁ eowth@Rdine1pkedetigen; exyloardtakef,ormula (1) is
adm ni stéred to a,nanmae subj ect ee oxyl, free
ani no, F@F‘E@%u?‘?%%n& afgggéi%??%g% 510%68%?&1-%15 of %?% er%gs

i ncl ude, shtitable aaltsiare @Lm@ lalcéfle&tlégtoﬁo? n&!@%%ﬁf&ate derivatives

of jgohl;andam nerfuact hanal parousning thraompasteoml Phor 1aka, (1),
1T K “Stable conpound'

stab r uct Legmpant to
|nd| cat ePa d8hBouRBet AhECt “s’iﬁPfc?”g‘ﬁFPy Fo us?SjD omscur |°\}% %I sof'ati on to a
useful degfeeeatepurity froma reaction mxture, and formulation into an
efficacious tn%&%%%ﬁbgc are intended to include any covalently bonded

carriers which release the active parent drug according to

20 formula (I) in vivo when such prodrug is administered to a
mammalian subject. Prodrugs of a compound of formula (I) are
prepared by modifying functional groups present in the
compound in such a way that the modifications are cleaved,
either in routine manipulation or in vivo, to the parent

25 compound. Prodrugs include compounds of formula (I) wherein a
hydroxy, amino, or sulfhydryl group is bonded to any group
that, when the prodrug or compound of formula (I) is
administered to a mammalian subject, cleaves to form a free
hydroxyl, free amino, or free sulfhydryl group, respectively.

30 Examples of prodrugs include, but are not limited to, acetate,
formate and benzoate derivatives of alcohol and amine
functional groups in the compounds of formula (I), and the
iikeu

"Stable compound"” and "stable structure" are meant to

35 indicate a compound tnat is sufficiently robust to survive

isolation to a useful degree of purity from a reaction

mixture, and formulation into an efficacious therapeutic

agent.
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- agent. 33 WD 98/57951 PCTI US99/ 12680 SYNTHESI S The conmpounds of the
present invention can be prepared in. a nunber of ways known to one
skilled in the art of organic S synthesis. The conpounds of the present

inventi oRy§asRg synthesized using the nethods describe get her
with synt hetl c nmethods known in the art of synthetic ordpﬁﬁg&\%éﬁ@& stry,

or by variations thereon as appreci ated by those ski IIed inthe art.

Preferred net hods include, but are not 10 limted to, those descri bed

bel ow. The reactions are perfornmgsnrasgrsol vent appropriate to the

reagents and _materials en‘glﬁo%ed and suitable for the ransforma i ons being
o]

effected. It TH9 ICOBROYRGE Beer?’fﬁfé UERLART) fAPhRe PTEP S ifani ¢
synt hesias riurdtert o€ fvepet knowhi ty m@&é{ﬂll@d tineth® avtecfil @rgdmid d be

CONSES Mddl thewheaﬁaagsgaé Y cg%%%ﬂt ThienMi bl sQpatd mes require

aju grre to nodif e or the synthetic_steps or to select one
part i cul%}mtk}ﬁ%@@%%éﬁ@rréhﬁv@?t%?f&’ s RsAgBRLeY- oE?%‘?Eh%F dESh ed
conpoundsywicHdta d meenblEeNknbimWih | tisd srthefr eyaghezed 6hganPd anot her maj or

consi der on..n the Iannn L | d th
] UdISICI ou:h Ic“hm chg ‘of’ tﬁg E?% I%%néﬁ;?%él}gp%sL%pP%QHE$%%§0%$B%1% et heI > ©

react i veskiikad dmalchgr 86 Breferte ﬁ“ﬁ%%ﬁﬁ&&lﬁ@% deeErapedeth this
i nvant i onimiAed ad, henbkat auecam@@nbem\scr iMhengebbeionsyaseét ernatives to

the 25 t%%'gedal%;%%}'o Lok e A l ol he( PLOLEGEL Vg OuPS | 1

Organi c nces Cited herein are
her eby i mrwepicrlst @d\pﬂnwﬁeﬁndeﬁm?—@b&e rithe pyapsfereattonorkeiqener al

synt hesi g fcGRPOYRAG 100 Eerﬂyaarétam t3Q>s"e| BeiMbg bhltwkedd s shown
in Schene | a. rote agt' onal groups that can be

convert ef tcﬁfql?%lﬁ éﬁé‘tgﬁﬁésrégﬁ‘é e ‘V’c'ﬁc’é‘ érrrya%S BRECRP I ¥ P1, the
si dashaimolddadte fshomlidnbe thes $steotkettloftHeXarankéorvapbonsls can al so be

obt ai negﬁep?/ gi %ﬁﬂshm@qgsme@ﬁ@; L8 1RAGE l;gagla&ﬁestasméélfy escri bed
in Sche a For Inked Mrin aéalproprl heterocgcllc aniline is
treated tRRISTIShGt itHRs séf@§E?FbgdsF?Ps ¢d select one particular

process scheme over another in order to obtain a desired
compound of the invention. It will also be recognized that
20 another major consideration in the planning of any synthetic
route in this field is the judicious choice of the protecting
group used for protection of the reactive functional groups
present in the compounds described in this invention. An
authoritative account describing the many alternatives to the
25 trained practitioner is Greene and Wuts (Protective Groups In
Organic Synthesis, Wiley and Sons, 1991). All references
cited herein are hereby incorporated in their entirety herein
by reference.
One general synthesis of compounds of Formula I where
30 ring M is N-linked is shown in Scheme la. Q, B' and Rf are
protected functional groups that can be converted to R, B and
Rl2 respectively. D-E can also be called Pl, the sidechain
that fits into the S1 pocket of fXa. The compounds can also
be obtained by changing the sequences of the reaction steps as
35 described in Scheme la. For N-linked M ring, the eappropriate
heterocyclic aniline is treated under conditions described in
"The Chemistry of Heterocyclic Compounds, Weissbe;ger, A. and
Taylor, E. C. Ed., John Wiley & Sons" or as described later in
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"The Chem stry of Heterocyclic Conmpounds, Wi ssberger, A and Taylor, E

C. Ed., John Wley & Sons" or as described later in 34 WO 98/57951

PCT/ US98/ 12680t he synthesis section to give N-linked ring M Further

modi fi cat PShEAMd deprotections give N-linked ring Mw t hPRVUSHEIRE ang Rl a
substitutents. 5 SCHEME |a For Nitrogen-|inked heterocycle M RRB M H DI

ENJ 174 13 Bh s ebchbh Bs NNHAA iZxAaBrinkeier opyetger f Or mation Ria

Deprotection T~ NJ R X I . Z-A-e _ln schene N hg w i tain
conpounBOSHErER om0 rfngeRF PESeE 1 R VA T PBefn gt g ert h %

si X- nenbegrrdp drk R uhetirwrer8shene |a is diazotized with nitrous acid
and treated with NaBr to give the heterocyclic bromde. Treatnent wth
n-BuLi foll owed by DVF gives an als%%a%te whi ch can be converted to ring M
as déscribed in "The Chenistry of é?ocycl i ¢ Conpounds, Wi ssberger,
A. and Taylor, E. C Ed., John Wley & Sons" or as will be described.

Ot her pr ec FosMitrogendinkedinevsecydgMups | i ke aci d, cyani de, nethyl ketone, etc.

can al so pe—tuseato fan#ﬁLhe ring M eM nodi fications and
deprotectipns can yigie&k ti ye- menber ed M supstituted with 20 R, Z-A-B
and Rl a. The\correshbodi ng|C-|linked six>~@&fbered ring. M can be obtai ned by
convertingjt g de with n- butyl lithiumand triisopropyl borate
to give thg hets groni c acid. Suzuki coupling with the appropriate
het er ocycl ic brom de, followed by nodifications and

i

Q NH> J N\(
iy —tC DI

Heterocycle

formation \\\\\\ - Rl
Deprotection R m\/

In Scheme 1b is shown how to obtain compounds wherein

10 ring M is C-linked and is either five- or six-membered. The
aniline from Scheme la is diazotized with nitrous acid and
treated with NaBr to give the heterocyclic bromide. Treatment
with n-BuLi followed by DMF gives an aldehyde which can be
converted to ring M as described in "The Chemistry of

15 Heterocyclic Compounds, Weissberger, A. and Taylor, E. C. Ed.,
John Wiley & Sons" or as will be described. Other precursor
functional groups like acid, cyanide, methylketone, etc. can
also be used to form the ring M. Further modifications and
deprotections can yield five-membered ring M substituted with

20 R, Z-A-B and Rl2. The corresponding C-linked six-membered
ring M can be obtained by converting the above bromide with n-
butyl lithium and triisopropyl borate to give the heterocylic
boronic acid. Suzuki coupling with the appropriate
heterocyclic bromide, followed by modifications and

25 deprotections gives the C-linked six-membered ring M with R,

Z-A-B and Rla substitutents.

35



25 deprotections gives the C|linked six-nenbered ring Mwith R, Z-A-B and
R a substitutents. 35 WD 98/57951 PCTI US98/ 12680 SCHF~ME | b For
carbon-linked heterocycle M RlL a H R Nz~ Z-A-B NH2 HNO2 Br 1.n-BuLi a
CHO X | wobpPos,. X | Y x Y 2. DM / See above Heterocycl e,,c,%sgg,}ggsgor mat i on
pHH xYZ-A-B x Y Z-A-B Deprotectlon Ral HxI Z-A-B Rla Br
n-BuLi 0 B(OH2 HArBr x1 j xj) xYZAB 2 B(QO- Pr)2 Pd( PPh3) a,
NaC03, See above EtOH, H2O Rla H x | Y Z-A-B Deprotection 5 Schene 2a
shows the synthesis of 2-am noi sogegg i43¢ P1 in which the groups Rl a and
Z-A-B are attached to the pyrazol e C3 and G5 respectively. Synthesis

begins with 7- am noi so UI n hne (J. Chem Soc. 1951, 2851) Diazotization
For carbon-linked het rocyc e

0

Q NHz HNO, ¢ FnBuli O CHO

Qg ab
2.DMF

H/

Heterocycle
See above R'a formation
H : Hé
e — g
Deprotectnon
=z
H |
N
Z-A-B
R1a
g
Q B :
e O e, @)
2. B(OI-Pr); Pd(PPha)s, NaCOa, Z-A-B
See above EtOH, H,0
R1a
= /-
H|

. R x
— @ T
Deprotection

Scheme 2a shows the synthesis of 2-aminoisoquinoline P1
in which the groups rla and z-A-B are attached to the pyrazole
C-3 and C-5 respectively. Synthesis begins with 7-
aminoisoquinoline (J. Chem. Soc. 1951, 2851). Diazotization
10 and reduction with stannous chloride convelts the aryl amine
to a hydrazine (J. Org. Chem. 1956, 21, 394) which condenses
with a R12 and 2Z-H substituted keto-oximes to furnish
pyrazoles with high regioselectivity (J. Heterocycl. Chem.
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10 and reduction with stannous chloride convects the aryl amne to a
hydrazi ne (J. Org. Chem 1956, 21, 394) which condenses wth a Rla and Z-H

substi t ut @@ Jgpbeoxi mes to furnish pyrazoles with high regi tivity
(J. Heterocycl. Chem 36 WD 98/57951 PCT/ US98/ 12680 1993?@5&%&4\@%0.

Coupling of the resultant Z-H substituted pyrazoles with fragnent A-B' is
acconpl i siyd ,usi;ng 3strandaceup piras st fressultast az cardupetditutedr no or

sul fonic moiety. For.,Z rpoxyl. t j ' |.isshed using
Vel nr BB SETE TaRe b | apy adpgie§ld Neddy AR (oL oo
t he type pizi¢etB'es foanfnasidrcarPRne isoGiinsl PResul £onice Mqiid¥hed vi a
formati onpgyf o he N @4irBBx{Oht &Kk Ribuglient TeNhevbipl istted dingy i de and

t hen et hanol am.ne (U. S . Patent, No.. 4, 673,676) ., Al ativel .t he

ani nat%i OW%@E%&S%&P&&?PB?I ﬁgﬁtzﬁ'el Léecﬁcto'rréﬁgﬁ ked®yi éﬁ?’ea‘ﬁf&h%@r&“ﬂe

i soqui nolawees ©f ¢be FYPR PeRshiRryl HibrRge onsabsEfiehtoTHIngdiaeenent of
the resul fant. Jsi1liehRasyRst FoHRIE 14 SONGe W-bRiaEPEOPIdE Byeagent s.
Deprotection of groyps Ong@%%tgfm'iif- B! N&fl?ves LI n roduct.” 15 37 WO
08/ 57951 FRERARSIT 1680 £O oA dEANG NS Ef Rﬁaﬂeﬁ‘ﬁynﬁd%‘-‘q. | 0C/ 2)
SnC 2 /| HErcertt No.0@,H7346%&) st ensterd@ivddly,| the alMmatfory H ff Coupling
Et OH.retl %M 4 7 =& NRlg 1) C [ rt 2) Tsd
I pyrtai a0 Ao hpon hida el LBkt qSE i
isoquinoline N-oxides with phosphoryl chloride. Subsequent
displacement of the resultant l-chloro substituent is done

with appropriate reagents. _ Deprotection of groups on fragment
2-A-B' gives final product.

15
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3) H2ZNCH2CH2OH / rt N NHZ N Rta Deprotection Z-A, B N NH2 5 I n Schene
2b is illustrated the preparation of 5-amno substituted 1, 6-naphthrydine
conmpounds. Conpounds of this type can be prepared from

3-nitro- ySodapitt hrydine (Tetr. 1989, 45, 2693). Reduct igfdQskit8o
corresponding amine will allow for transformation to the desired
5-nmenbered nitrogen 10 containing heterocycle with Rf and Z-H substitution
I ntroduction of a 5-amnino noi ety SRHEFMBe2acconpl i shed through the 5-chloro
conmpound (Chem Pharm Bull. 1969, 17, 1045) as previously described in
Schenme 2a. Suitable ppLot ion of the amno substitugpj,is enployed before
i ntroduction of frag 15 A BranolpoNESesd on t o i naf product may be
acconplished in a ogous_fashion to-that desgytbed in Scheme 2a. 38 WO

qgi!--éwqcr ------ I N CNHR Rf
R 6NHR N NH2 5 In heme 2c is whewmwsshow to preyare 1 soqui nolines, which

contain a 1,5-diam ne substituent, from 7-am noi soqui noline by suitable
protection of the an&pe 83, an am de, directed nitration, and deprotection
of the am ne a 5-nitrp- - am noi soqui ngl'Tye may be obtai ned. The desired
5- menber ed 10 nitr dYen~cdit ai ni ng e ycl e whpidy Rf and Z-H substitution
may be synt hesi zed—as—previously 4 i pySchenme 2a. " The addition of
fragment A-B and ERE™=EifAoi so

described earlier. The
[ A
N= N=
ﬁj oreALscebra/t ﬁ?
(@/ Z-A-B'  3) H,NCH,CH;OH / rt | 2-A-B'
L7 N7 NH,

N
R1a
/;
. z-AL
Deprotection B
P
NT > NHp
5 In Scheme 2b is illustrated the preparation of 5-amino

substituted 1, 6-naphthrydine compounds. Compounds of this
type can be prépared from 3-nitro-1,6-naphthrydine (Tetr.
1989, 45, 2693). Reduction to the corresponding amine will
allow for transformation to the desired 5-membered nitrogen

10 containing heterocycle with Rf and z-H substitution.
Introduction of a 5-amino moiety may be accomplished through
the 5-chloro compound (Chem. Pharm. Bull. 1969, 17, 1045) as
previously described in Scheme 2a. Suitable protection of the
amino substituent is employed before introduction of fragment

15 A-B'. Conversion to the final product may be accomplished in

an analogous fashion to that described in Scheme 2a.
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transformation of A-B', Rf, and the 4-nitro substituent to A 15 B, R a, and
a 4-am no group, respectively, is acconplished by previously outlined

met hods. EME 2c H)Rf (?_-NH2 02 , NHCOCH3 02 N H Z-H Ri

@ N ~W 7.AB Z-A-B20 NN NH2 39 W 98/57951 PE‘?T’U%%Fi%so I
Schenme 2d is shown how to prepare isoquinolines which contain 1,4-di am ne
substitution. From 7-am no isoqui nsgretigs 28 he desired 5-nenbered nitrogen
containing heterocycle with Rf and Z-H substitution nmay be synthesi zed as
previously shown in 5 Scheme 2a. Nitratigpn to the isoquinoline g position
may be acconplished using standard ditions to afford a 4<Ktro noiety.

The addition nt A-B' a - am noi soqui no i on can be
acconpl i shed < descri bed ear IN Th 'sransfornatlon of | 'zyRf, and the
4-nitro 10 s uent_to A:B a 4d-amno gr espectively, is
acconpl i shedlb\; previ ously ouflli ed met hods. SCHEME 2 NH2 NI N Z-H
| Zz-H 02 | NI N R Rja /| NO- I Z-A-B I N NH2
Rf
o/
N~ NZ
I zae |  zas
| ®
NZ NHR NZ > NH;
5 In Scheme 2c is shown how to prepare isoquinolines, which

contain a 1,5-diamine substituent, from 7-aminoisoquinoline by
suitable protection of the amine as an amide, directed
nitration, and deprotection of the amine a 5-nitro-7-
aminoisoguinoline may be obtained. The desired 5-membered

10 nitrogen containing heterocycle with RE and Z-H substitution
may be synthesized as previously shown in Scheme 2a. The
addition of fragment A-B' and the l-aminoisoquinoline portion
would be accomplished as described earlier. The
transformation of A-B', RE, and the 4-nitro substituent to A-

15 B, Rla, and a 4-amino group, respectively, is accomplished by

previously outlined methods.

SCHEME 2c¢
. r;v
NH2 O NHCOCH3; N~*>
Z-H
N7 N7
(\/Rl |/\/
Oz N H.‘ Hg N:I(
. Z-A-B8' Z-A-B
A X
| »
N N "NHz

20
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15 Schene 3 illustrates the preparation of an internediate. for

3-am nobenzi soxazol e and 3-am noi ndazol e. Conpounds of this general type
can be obtained froma 20 fluorocyanobenzal dehyde prepared from '
commer ci avbys/awgi | abl e  2-fl uoro-5-nmet hyl benzonitrile by %&Xﬁ% 12680

bi s-brom nation in a nonprotic solvent in the presence o IQ{or ot her
suitable free radical initiator at a tenperature rangi ng from anbi ent
terrperature o Shbhemef 24 uks tshper dlowr &cobreparsel sereidhalgingsnwh28hor under

WV 1'i gbheafhel bi sqabiRime csqmw@dcm thsaoﬂaev &m&rgo@duh@wﬂeal dehyde
5| ng a ﬁl’Oth sol.vent in st gﬁ aci d g . basi Cl'é condi t1ons_ at. appi ent
terrperaF £ d83 L REGharmerbgRe yaE™ FOP ainipg Rekfnpavsle wikhiRen be
conver t efddt m—x40_s1\ﬂ62; 98%1561951 nB(SI’I'bGSQ&htBesﬁzedaw qsevG-dusikedhpiwngiM by
”Et dsf?ﬁ%ﬁ% il g riQQQth%aEQBqu§ﬁgl§ne54rpé%fél&ﬂ Ny BeBr HCO2H N

ene 4 out I ne rormation of E}: am nohenzi soxazol es.
The anmi AePERRL38ReS orEi g %’%fr?dﬁ‘é 4 §opFiLABY 59 3559 & daPhgOt he oxi me of
acet onemwi by pot @& amlttxd}utmlfdagmnanmpr oénd tod ar- sol vent, foll owed by

t he add| tl gn. of mg %5&%3/13&?9@3?1”)9 hggggﬂgygg &"a@%e%‘i'lﬁghr eat nent

with a ro vt s%?ven straon y acl tions terocycl.
chem 19891195 1’213)‘!3)"-I F“Pﬁj'—lPS‘ dAdgpr'o{‘ect‘P’éﬁl] the deddtfBed previously

gi VeS 3suB§tmeb@ﬁz1 saxnzml golaof aEx@rmJMaa}nanSCb’E&:p4 tasphokdettpe Rka H

- 0 0
oxi e, Q%QOQL SEEQ by ﬁ@eﬁ?ous 2 ou%hl%eﬁ methods.

SCHEME 2d

Rf

r;VRf
N
o (@ . qu -

0s 2-AB Hal Z-AB

15 N™ “NHa
Scheme 3 illustrates the preparation of an intermediate

for 3-aminobenzisoxazole and 3-aminoindazole. Compounds of
this general type can be obtained from a

20 fluorocyanobenzaldehyde prepared from commercially available
2-fluoro-5-methylbenzonitrile by first bis-bromination in a
nonprotic solvent in the presence of AIBN or other suitable
free radical initiator at a temperature ranging from ambient
temperature to the reflux temperature of the selected solvent

25 or under a UV light. The bis-bromo compound may then be
converted to an aldehyde using a protic solvent in strong
acidic or basic conditions at ambient temperature or higher.

The aldehyde or the acid equivalent can then be converted to
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Rla 1.Coupling H2 H2ZN-A-B 2. Deprotection Nb I ' A 20 Schene'5 outlines
the formation of the CIlinked 3- am noi ndazoles of Formula I. Protection of
t he al dehyde as propyl ene ketal by standard conditions followed b

refl uxi ng™P8@ " hydrazi ne in ethanol gives 3-ani noi ndazofe/ReN84p680
Protection of the am no group with CBZCl and deprotection of the ketal

w th HCl/ MeOH gives .deh 11t bR aekdrégdilval ent can
bo Com SR Catriad Riflf Mty HOGSuEMNER, ALY Be Bescres

het er ocyld®ar as described later. Coupling and deprotection as described
previ ously gives 3-am noi ndazoles of Fornula |. SCBEKE5 5 0 OR PGAHIN OR N
C\ HNCORINI\ HOR 1Deprotectg§nggc32. Het ocycle H P Formation PGHN
RaRa H HNH NNI \ ZH-T\ Z AF '"Nlo~ PGN Scheme 6 illustrates
the preparation of 10 am nobenzi m dazol e_al dehyde whi ch can be carried onto
the C linked or cles by the nethods descr@bed later in
the synthesis Ses B apy pbenecy $o,,0i ve cbz-

Scheme 4 outlines the formation of C-linked

aminobenzisoxazoles. The aminobenzisoxazole Pl can be

10 obtained by first treating the oxime of acetone with potassium
t-butoxide in an aprotic polar solvent, followed by the
addition of the fluorocyanophenylheterocycle H and then -
treatment with a protic solvent under strongly acidic
conditions (J. Heterocycl. chem. 1989, 26, 1293). Coupling

15 and deprotection as described previously gives 3-

aminobenzisoxazoles of Formula I.

SCHEME 4

1.Acetone Ria
H /R1 ®  oxime, HzN HQ
N 2, Kt-BuO ) z
Y N H
2.HCI ®
R1a
1.Coupling H2 H/)
HoN-A-B Y > Z
N
2.Deprotection O AB

Scheme' 5 outlines the formation of the C-linked 3-

20

aminoindazoles of Formula I. Protection of the aldehyde as
éropylene ketal by standard conditions followed by refluxing
25 with hydrazine in ethanol gives 3-aminoindazole ketal.
Protection of the amino group with CBZCl and deprotection of
the ketal with HCl/MeOH gives the aldehyde. The aldehyde or

the acid equivalent can be converted to various Cflinked
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NCbz O O CbzHN SCH3 DI BAUCH2H2 ;ne McOH reflux 4 h HN .78 C, 83% HN N HN
N 2 NH2 87% ~ H NHCbz NHCbz NHCbz ROB/ / Cl4 z //Rla Hz~A-B HN //N
NH2 HNN ~ /' NH2 5 Schene 7 illustrates the preparation of N-1inked
am nobengy | es, am noi ndazol es, di am noqui nazol i nes an

am noqui ﬁ&aéz%g%s of Formula I. Conpounds of this type caP?FTgléS”/ma% from
the aniline derivative prepared fromcomercially available

2-fl UOleééefEéic_Olw?a%nidersiclrabéai ngtein( | ddushires e Hepebretbesn coapat i bl e
reducin in a protlc nja VENt, t hout a

m sci blg %%‘116 e ar nt?lgent %?}éér%%?éa%ulregtoo re?mlggxwt[errper ature of
t he sel ected sol vent The N-I i nked 3-am nobenzi soxazol es and

3-am noi ndazol es can be obt ai ned senestessri bed previously. The N-linked 15
anm noqui nazol i ne and di am noqui nazoline P1l's can be obtained by condensing
t he > | uor ocyano conpound wi t h f or mam di ne, etate qgygguani di ne

hydrochl ori de (£ Heterocycl 9FRchem 1988, G 1173)] 43 WD 98/ 57951

PCT/ US9R12 CExNG. I 1NFQ‘|N|'F'.’ NaR @ Deblrokec{}bf{ ~ZH N |
N,~Z-A—B "hta Oﬁl—)m N A W H —
g 2. Heterocycle H
Formation

1a
PGHN HoN H />H
4 72 A
N\

Scheme 6 illustrates the preparation of
10 aminobenzimidazole aldehyde which can be carried onto the C-
linked or N-linked heterocycles by the methods described later
in the synthesis section. Cyclization of 3,4-diaminobenzoate
to give cbz- protected 2-aminobenzimidazole followed by DIBAL
reduction and oxidation gives the desired aldehyde.
15
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NHRa N2 ™ Ra 21r/) NI)Z-AAB\~1 \ N~~Z-A-B N H2N N 5 Schene 8
illustrates the preparation of 1-am no-2- benzopyrazine Pl heterocyclic
internediates | eading to conpounds of Formula I. Conpounds of this general
type can B¥P 378 hed from an ani nostil bene prepared from cBRAYSE 1280y
avai |l abl e 2-cyano-4-nitrotoluene by first condensing the 10 nitrotoluene
W th benzal dehyde or one of its anajQgsm 5 an al coholic solvent in the
presence of an al koxi de base at a ‘tenperature ranging from-10 oC to the
ref lux tenmperature of the selected solvent. The nitrostil bene may then be
reduced to amjynostil bene by reacgl on with tin(lyy chloride or afpther 15
conpati bl e re@uci ng aggabzi N a proyitge solvent withyor without a Qcible
co-sol vent at ,"9'emhrma gratu ani lihe may be
carried on nk& or Q »S e ods

previ ously gri bed. 44 WD 98/% 64 8 Ph \H3 | Ph
Nz~ | o~ J ‘ 7- Heerz. H M\eMHPG LN
CN | O ~Ni¥ PWH3 Sctiéme 8 al so Yurther outlines transformati onygg,g he N

| i nked and C-linked (not shown) NE€ezxocyclic stiNbéhes to give

1- am nopht hal azi nes of Fornula I. Oxidative cl egvage of ufie sgyfbene
doubl e bond according to the nethod of Narasiphan et //

(\\ ,A~B Rta

Hiz
o g
HN\fN -
NH

2 HN\rN
NH5
5 Scheme 7 illustrates the preparation of N-linked

aminobenzisoxazoles, aminoindazoles, diaminoquinazolines and
aminoquinazolines of Formula I. Compounds of this type can be
made from the aniline derivative prepared from commercially
available 2-fluoro-S-nitrobenzonitrile using tin(II) chloride
10 or other compatible reducing agents -in a protic or an aprotic
solvent with or without a miscible co-solvent at from ambient
temperature to reflux temperature of the selected solvent
The N-linked 3-aminobenzisoxazoles and 3-aminoindazoles
can be obtained as described previously. The N-linked
15 aminogquinazoline and diaminoguinazoline Pl’'s can be obtained
by condensing the fluorocyano compound with formamidine
acetate or ‘guanidine hydrochloride (J. Heterocycl. Chem. 1988,

25, 1173).
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al (Synth. Commun 1985, 15(9), 769) or Sheu et al (J. Am Chem 10 Soc.
1990, 112, 879) or their equivalent should give an al dehyde. The al dehyde
can be treated with hydrazine neat or in a polar or apolar solvent at

anbi ent eypedeiure or up to the reflux tenperature of the solvent
selected to cause ring closure. Goup Z-H can then be COW’%%?SWGPﬂ gr oup
H2N- A-B 15 according to the nethods outlined in Schenme 2a. The N-linked
and C-linked heterocyclic 2- cyamstwEMmltehydes prepared in Schene 8 can
al so be used as convenient starting materials for the preparation of

N-1inked 1,3-diam soQui el i ne i njer ne d| of Scheme 9 and C-|inked 20
(not shown) 1, 3-diamn ui nol i ne |n te of Schene 9 by
appropriate adaptati t he chem st -— Ilned bel ow. The

2- cyanobenzal dehyde can be reduced t the benzylic al cohol by a hydride
reduci ng agent, preferably an bor ohydride, th sheated with a

sul fonyl chl ori de, nethane s yl 25 chit{i de as!dtggested by Scheme 9 or
an equi val ent, usi nd“ 5 @ \kvmm ne basey I?h\?‘z;}smaorocar bon sol vent

with cooling. The nes and bi scyano Nﬂt di ates can al so be 45 WO
98/ 57951 PCT/ US98/ 12680 ~*%onverted to the Porré&spondi ng 1-ami noi soi ndol e P1
and 1- am no- 3, 4-di hydroijsoqunoline Pl respectively. SCHEME 9 5 t~~0 i 1la
Rya Ala N _Z-H NI ~Z-H glHZ-H (-ZH N CNCN/ NHPG | O MSO NC N PGHN
lla Ala HH Z-H Z-H NHPG NHPG N

m\/ﬁ‘ﬂ ’/\ R‘a

) N
N
F H
r\ Rl NH, m\,)n‘a
~ Z-A- "LJUN\’\Z-A-B
/l\ S
HgN \N N

5 Scheme 8 illustrates the preparation of l-amino-2-

benzopyrazine Pl heterocyclic intermediates leading to
compounds of Formula I. Compounds of this general type can be
obtained from an aminostilbene prepared from commercially
available 2-cyano-4-nitrotoluene by first condensing the

10 nitrotoluene with benzaldehyde or one of its analogs in an
alcoholic solvent in the presence of an alkoxide base at a
temperature ranging from -10 ©C to the reflux temperature of
the selected solvent. The nitrostilbene may then be reduced
to aminostilbene by reaction with tin(II) chloride or another

15 compatible reducing agent in a protic solvent with or without
a miscible co-solvent at ambient temperature or higher. The
aniline may then be carried on to the N-linked or C-linked

heterocycles H by the methods previously described.
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N Schene 10 illustrates another approach to preparing the N-Ilinked and
C-linked heterocyclic benzylic alcohols 10 internedi ates. These conpounds
may be obtai ned from 2-cyano- 4-nitro-toluene by photochenm cal benzylic
br oni nat i WR S5{¥IN- br onpsucci ni mide in carbon tetrachl or iREENNBM6E sun
lanp and at reflux in the presence of a catalytic anmount of a radical
initiator such as AIBN or di benzoypamaxigle. The benzylic 15 bromde is
then readily displaced with potassium acetate under phase transfer
conditions using 18-crown-6 as the phase transggr agent along with water

and a non- ni scHd ani ¢ co-P8 ith or W t0ut ™yati ng. The
resulting acetate t hen—hydr ol yze h aquéous_ a 2 gy
transesterificaNcOn™~2Z0 WDph anhydN8Us ~aci 8#0kn an aNohol i cNEal vent to gi ve

a benzylic alcohol. Depending upon the further demands of the chem stry
involved in heterocycle formation step(s) the benzylic al cohol nay be
protected accordigig to the nephodol ogy r ‘ermended by Greene and Wits. The
nitro group of t[{; resul ti ng-jpy oduct can WO 98/ 57951 PCTI US98/ 12680

t hen be reduced & 8 ani | i(ne r di ng[n Z¥% net hods outlined above for
Scheme 8 and then\carried on No N-linked jand Clinked heter ocyclic

benzylic al cohol Schene lt__sho be recogni zed that these
benzyl i c al cohol an be 5 ly trans ednwpgo the benzylic sul fonate
ester intermedi afes @ Schenyg 9aN oxi di Jed jfo the benzal dehyde of Schene

8 by nmethods knoys to the skidled practitivogdt. SCHEME 10 10 H3 | BrH2 ( N
NC NO2 NC N2 Alla Rlra | hzZz-H PgOH2 [N~ Z-HH NC NH2 | ORI CNCN HO HO
The conpounds of Mt he present invention in which the DE

5 Scheme 8 also further outlines transformation of the N-
linked and C-linked (not shown) heterocyclic stilbenes to give
l1-aminophthalazines of Formula I. Oxidative cleavage of the
stilbene double bond according to the method of Narasimhan et
al (Synth. Commun 1985, 15(9), 763) or Sheu et al (J. Am Chem.

10 Soc. 1990, 112, 879) or their equivalent should give an
aldehyde. The aldehyde can be treated with hydrazine neat or
in a polar or apolar solvent at ambient temperature or up to:
the reflux temperature of the solvent selected to cause ring
closure. Group Z-H can then be coupled with group H2N-A-B

15 according to the methods outlined in Scheme 2a.

The N-linked and C-1linked heterocyclic 2-
cyanobenzaldehydes prepared in Scheme 8 can also be used as
convenient starting materials for the preparation of N-linked
1,3~diaminoisoquinoline intermediate of Scheme 9 and C-linked

20 (not shown) 1,3-diaminoisoquinoline intermediate of Scheme 9
by appropriate adaptation of the chemistry outlined below.
The 2-cyanobenzaldehyde can be reduced to the benzylic alcohol
by a hydride reducing agent, preferably sodium borohydride,
then treatéd with a sulfonylchloride, methane sulfonyl

25 chloride as suggested by Scheme 9 or ar equivalent, using a
trialkylamine base and a dry chlorocarbon solvent with
cooling. The mesylate and biscyano intermediates can also be
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residue is isoquinazolin-l-one can be prepared as described in 15 Schene
11. For conpounds which are N-linked to heterocycle M the reaction of
5-nitroisatoic anhydride with formam de at 150' C affords

7-ni troi swqusssdzspl i n-1-one which can be reduced to the cp&ﬁgégﬂgghng

7-am noi s, oqui nazolin-1-one by a variety of reducing agents

D azotization, reduction to the hydrazine 20 and N-heterocycle formation
can be @eRVEREEDRO ttheafPairespReding otamenwisaindoadse PN khdked to the

appr opr s o NeteIntyEre i sohlhot QHRONN dse Mty w16, C- | i nked to heterocycle
M the reaction of5-brompanthranilic acid wwth formam de at 150'C affords
the 7-Dbronoi soqui nazolin-I-one. This brom de can be 25 converted into an
al dehyde or acetyl group which caRCHBBMEh&n converted into the appropriate
C-lignked heterocycle. 47 WO 98/ 57951 PCTI US98/12680 SCHEME 11 0 0 H®2C

NO2 HCONH2 HN p1d t NO2 HNgla i | NH2 HN'. [*N I\ \ 2,150C O HO2C\ | Br
HCONH2 HN | ~ H2N 150 Rla Rla N Z-A-B " HH-~2Z-ABN .N
N- Het er ocycl etBiBﬂ-m—oerocyEIH Z-fhe conp, md%_gf th&)&wt invention in
which the DE WNesidue is i oqui nol i n- 1-8ne can be pNepared as described in

Schenme 12. Fo npounds h are N-Ii d to heterdgycle M oxidation of
7-ni troi soqui ne to it gr r espondi n| oxide f ﬁHE sequenti al

treat ment w t h~@ce€Nc anhy and 10 dpy dr oxi oduce the
desired 7- nlt64 soquinq&i one. This transformati n be carried out
with ot her s NC

PGHN

i

R1a
NHPG
NHPG

Scheme 10 illustrates another approach to preparing the

[N

N-linked and C-linked heterocyclic benzylic alcohols

10 intermediates. These compounds may be obtained from 2-cyano-
4-nitro-toluene by photochemical benzylic bromination with N-
bromosuccinimide in carbon tetrachloride with a sun lamp and
at reflux in the presence of a catalytic amount of a radical
initiator such as AIBN or dibenzoylperoxide. The benzylic

15 bromide is then readily displaced with potassium acetate under
phase transfer conditions using 18-crown-6 as the phase
transfer agent along with water and a non-miscible organic co-
solvent with or without heating. The resulting acetate is
then hydrolyzed with agqueous acid or by transesterification

20 with anhydrous acid in an alcoholic solvent to give a benzylic
alcohol. Depending upon the further demands of the chemistry
involved in heterocycle formation step(s) the benzylic alcohol
may be protected according to the methodology recommended by
Greene and Wuts. The nitro group of the resulting product can
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reagents as well. Reduction of the nitro group and subsequent formation of
the N-heterocycle will afford the isoquinolin-1- one N-linked to the
appropria gocycle. For conpounds 15 which are Clinked to heterocycle
M anal oggﬁ)s hem stry can Dbe used to prepare desired  PCT/US98/12680
7- bronoi soqui nolin-1-one, which can then be converted into the appropriate
al dehdeh@h peekibucgaoup e adisiacg eticordingr sbonhtaOméhno&‘sl i nked

het er oc c f

20 onp) Y5 LEREPRAPAYE Lol SERiRg of e bt AE TEATLATC LN BRR V) O 0uP
foll ome@nﬂycaélldkblsithF?E@%Y@*lq H@enzhﬂﬂé’r r?@dfloépésvpﬁyscb?m@rlqesﬁdue 48
pC T/ UBQ813680e ?@c@éﬂﬂ@é] tl§§‘t 1@1&1@2 H&zy‘}!@.% &)chﬁ&lg)ckhQQé- I 2) Ac20,

heat Br xi d at B

N- He? er 5@3?9113’ Eﬁl@?k?&’? Hen%o ?}fﬁ’ﬂﬁyeﬁ\h’?erséﬁlﬁoﬁag i §S§erl zhaszshowr I rin
exenpl i fineérmgdspnekesE sSoneméed pyar aZUle.Z&‘@r ¢o. thieebgnthldehyde of

- 3- cyangy %&%Z%' 'B%%ﬁﬁgg'ﬁﬁéwﬁsto &q{@r&llﬁe@e?%blegeleﬁsyl ously can be

used. Di sp acenent fluOrO via nucleophilic aromatic substitution
met hodol ogy substituent the standard Weinreb 10 with a th| n nucl eophil e
fol |l oned by _ SCHEME 10

10
H3CD\ BrH, PgOH2
NC NO, NC NO, NC
R1a

2
'Iqm
A\ z-H .
PgOHch\ C:>~ Z~H HS
NC NH, OR
CN CN
HO HO

The compounds of the present invention in which the D-E

residue is isoquinazolin-l-one can be prepared as described in
15 Scheme 11. For compounds which are N-linked to heterocycle M,
the reaction of 5-nitroisatoic anhydride with formamide at
150°'C affords 7-nitroisoquinazolin-l-one which can be reduced
to the corresponding 7-aminoispoquinazolin-l-one by a variety
of reducing agents. Diazotization, reduction to the hydrazine
20 and N-heterocycle formation can be carried out to afford the
isoquinazolin-1l-one N-linked to the appropriate heterocycle.
For compounds which are C-linked to heterocycle M, the
reaction of -5-bromoanthranilic acid with formamide at 150°'C
affords the 7-bromoisoquinazolin-l-one. This bromide can be
25 éonve:ted into an aldehyde or acetyl group which can be then
converted into the appropriate C-linked heterocycle.

47



coupl i ng met hodol ogy should afford the desired coupled to the thiobenzyl
internediate. The nitrile can Oxidation of the sulfide to amdine via
standard conditions d by the standard closure the sulfoxide with MCPBAl
t heei sot Ri@sgsRees with 15 adopted by Wight et al for trj éﬁ@%gtl c
anhydride should afford the desired am no- isothiazol ones /57951
PCT/ US98/ 12680 SCHEME 13 R a Rla Ra ~I~-CO2Et /TI,i CO2Et //-1~, CONHAB

NN BnSNa, THE N N~ ABNH2 N.N) Wei SEBBME [N CN CN F SBn SBn 1. NH2OH 2.
Pd/C 3. MCPBA Rla Rla NI -~COAB /7l n~,, CONHAB N N> (CCI3CO) 20 N.N> NH2 NH
S-N O=SBn NH2 5 Conpounds in which tbe M het erocycl e |c5; th| azol e can be

pr epar ed acaggl ng tcmdzh rocedur de in Schekhe NHI he
appropriate QD om %ve i nt e—a+b @o ester in
several waysy,@ pr ef erred net hod es transrret 2 on with an

al kyl l'i thium reagent f ol | owdaC by 10 quenchl ng with DVF to afford the
correspondi ng al dehyde. Addition of ethyl diazoacetate |n the presence of
tin (1) chloride affords the beta-keto ester directly. |Qlher nethods are
avail able for this conversion, on@ of which involves Refornmatsky reaction
of the al dehipde A,y RV OXi i r 15 the beta-kefojester.

HaN N

N-Heterocycle

C-Heterocycle

5 The compounds of the present invention in which the D-E
residue is isoquinolin-l-one can be prepared as described in
Scheme 12. For compounds which are N-linked to heterocycle M,
oxidation of 7-nitroisoquinoline to its corresponding N-oxide
followed by sequential treatment with acetic anhydride and

10 then hydroxide will produce the desired 7-nitroisoquinolin-1-
one. This transformation can be carried out with other
reagents as well. Reduction of the nitro group and subsequent
formation of the N-heterocycle will afford the isoquinolin-1-
one N-linked to the appropriate heterocycle. For compounds

15 which are C-linked to heterocycle M, analogous chemistry can
be used to prepare desired 7-bromoisoquinolin-l-one, which can
then be converted into the appropriate aldehyde or acetyl
group for subsequent conversion to the C-linked heterocycle.
One method for conversion of the bromide to an acetyl group

20 employs palladium catalysed coupling with
(ethoxyvinyl)tributyltin followed by acid nydrolysis of the

intermediate vinyl ether residue.
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50 WO 98/57951 PCT/ US98/ 12680 SCHEME 14 Br nBuLi; D\ D

| then DMF H D E 1)
(Et OCH=CH) Sf Bu3 N2CH2CO2R  Pd( PPh3) 2C12 SnCl2, CH2Cl2 2) H3O+ Rla 0 NaH,

(R0)2CO0 1) NBS; or ::F. reflux, / ~02R, D E ~ D E ~ peifus9eii68QOTS) \ O02R '
LDA, THo gske 2) R C(=S)NH2 (R O 2CO 1) NaOH, H2N-A-B, AlMe3 2) SOCI12

(R = , Et) 3) BrCH2A-B, ZzZn ~aa S DE Z-AABDE ZAB (Z = COCH2)
(Z = CONH) 5 A second nethod fgepesm@varting the bromide into a beta- keto
ester invol ves palladium catal ysed coupling with (ethoxyvinyl)tributyltin

foll owed by acidic hydrolysis to, afford the correspongli ng acetyl
derivative. Many nethods exi st

[or _conwgrsion of the - acetyl~dérivative to
t he bet a- 1 Oestlger ox@EE pr @@\ met had _invel ve @ ng the acetyl
deri vat im?’ Oa. 8. the presence P such as
sodi um h or | i2b hiap® d®#92Sopropyl am de. The beta- keto ester can be
converted into the corresponding thiazole derivatives' &:)r om nation with

NBS fol |l owed by cyclization 15 with an appropriate thiourga or thioamde in
a solvent such as ethanol or tef thod for this
conversion invol vg§b lg%d]ng t
hydr oxyt o\a odobenzene.in .‘

2) Ac20, heat

rahydrofuran A one po

Ket o ester with
rile, which fornsla

\R m“

2l
if [HZ z A-B

N-Heterocycle
c-Heterocycle -

S
5 Compound yrazole core as shown in

h
exemplified by synthesis on ¢ le intermediate as
The 4-fluoro- -3-cyano-pyrazo e he fluoro
Scheme 13- 1y can be used. Displacement of the
sly

described previou jc substitution methodology

T
substituent via nucleophilic arz&:y the standard Weinreb
hile followe
ith a thio nucleop a coupled
10 Wil ' thodology should afford the desire 1 to the
coupling me The nitrile can be converte

1 1ntermediate ulfide to
ehiobenzy tandard conditions. Oxidation of the S
e via stan

e A followed by the standard closure

the sulfoxide with MCPB

15 adopted by wright et al
trlchloroacetlc anhydri

for the isothiazolones with
de should afford the desired amino-

jsothiazolones.
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i nternedi ate al pha-tosyl oxy-beta-keto ester, followed by 20 addition of a
thiourea or thioamde to effect cyclization to the correspondi ng thiazole.
Mani pul ati on of the ester group 51 WO 98/57951 PCT/ 1.JS98/ 12680 of 't hese
t hi azol e en afford the conpounds containing an agRLQRG Z-A-B
gr oup. V\%g?ggsig%a\lH standard net hods of peptide coupling w t9h/?fés§o
appropriate am ne can be enployed, such as reaction of the ester with an
al um num reagent derived 5 from t hecrEmEna3 \Were Z=COCH2, formation of the
acid chloride by standard nethods can be followed by addition of an
appropriate zipc,reagent. The R aggaoup on the thiazolmaring can also be
mani pul at ed t9—|1ér<§w'5qle a variety /plfn/dbjeherent groups/,'hEGDNemarrpl e, when
thiourea is e&as t hensyLirHEat Nop? 10 par nBeK2 a 2-H iAot hi azole is
produced. ThisNam no gretp—ean be readi | y—giazeti zed pnd di spl aced with
the appropriages, copper halide tg-afford 2-Weihgbhi az . The hal ogen atom
can then be @. ly displaced b variety of carbo (trogen, oxygen
and sul fur nuchéopliNl es to producefa @WNde variety of Tp afRyl, aryl,

het eroat om ang heterocyclic deri\adni ves of Rla. The $8trazol e conpounds

of this invention where Zis -CONH can be prepared as exg '+'i_|fied in
Schene 15. An appropiately substituted am ne (D ENH2) isép%; ated with
ethyl oxalyl chloride. The resulting am de can be conyerd edrBa t he 20

tetrazole either by the net ho%adescri bed by Dunci a (‘]R Org. Chem 1991,
2395-2400) or Thomas (Synt hes'g\&gg , 767-768, 1993). I%W e can be
converted to the im noyl Ch|§{{”_l e Tirst and the reaq\{/-ed’ N3 to form
the 5 carboet hoxytetrazole (JINOg. Chem (§99%0)28g, 32‘N§5 and 25 Bioorg. &
Med. Chem Lett. 1996, 6, 101 020). Thé 5- carboet hgiytetrazole is then
coupled with an appropriate 4§ e (,?_/;\NHZ) by the neth (&“ bed by
Weinreb (Tetr. Lett. 1977, 2N -24174). Fi nal deprgfec#i on as descri bed
before yields the desire prod 98/ 12680 SCHEM
15

5] Compounds in which the M-heterocycle is thiazole can be
prepared according to the procedures described in Scheme 14.
The appropriate Q-D-E bromide can be converted into a beta-
keto ester in several ways. One preferred method involves
transmetzallation with an alkyllithium reagent followed by

10 quenching with DMF to afford the corresponding aldehyde.
Addition of ethyl diazoacetate in the presence of tin (II)
chloride affords the beta-keto ester directly. Other methods
are available for this conversion, one of which involves
Reformatsky reaction of the aldehyde followed by oxidation to

15 the beta-keto ester.
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NH2 O NHCOCO2Et | CI~CREt ' | Ph3P I ~ COREt (I 14--r N CH2CI2Et3N I N
CCl4 1 Mthod A: Method B: Ph3P/ DEAD Tt 20/ NaN3  TMSN3 NaN3 N-N NN N - AB
N. Ot jai-AB" N1 HN 2N--AB N ( 1. mCPBA NNNAB O
TsC|/Pyr|¥{°n9é’5(’t§43) 3A | --~1 CNH2 CH2CI2 L N 3. HszzalfWS&s’TﬁA"N 5 The
tetrazol e conpounds of this invention where Zis -CO can al so be prepared
via i mnoyl chloride (Chem Ber. RGdwm 94, 1116 and J. Org. Chem 1976,

41, 1073) using an appropriately substituted acyl chloride as starting

material. The ketone-linker can be,reduced to conpounds where Z is 10

al kyl . Thet Bazol esgdnpounds of tRis invention where Zis -SO2NH, -S-,

-S(O, S@[ =dhn be pR¥pEfed ap plHfied in Scheme 16. Appropiately
substi t ut€d>rhi oi socyanate is acted wth sodiumazide to give the
S5-thiotetrazole (J. Og. Chem 15 1967, 32, 3580-3592) The thio-conpound
can be alk I@t&g CH, gg Chem égzl8 43, 1197-1200) and then oxidized to
the sulfokid one. The |t i,@-cénmynd can also be converted to the
sul fonyl ¢ I 'I}h the react4d with an amine to gi ve the desired

sul f onam de. e tetrazol e 20 conpounds of this invention V\/r;g;e Zis -0-
can be prepar eg Vinau, t(Reoygae net h descrijbgdsi B Schene 16 by usi ng

appr opi ately~ substFt ge8ld*i so e s;th@(og{;d}g, mat ert )T 53 WO
98/ 57951 S98/ 17680  SCH N-N BrN- N-NCS—Na dbﬁ, N i ds CAB
ED CHCL3/ FOO ED ELLZN: Mhur Nis)201  ( 0) ) wereorm (O]

(R'0) ;€O

1) NaOH, 7 H,N-A-B, AlMel

2) SOCl, (R' = Me, Et)
3) BrCH2A-B,
Zn

R1a

A

o —SZ-A-B Z.A-B

{Zz = COCH2) {(Z = CONH)

1a

=)

H—

[ A second method for converting the bromide into a beta-
keto ester involves palladium catalysed coupling with
(ethoxyvinyl) tributyltin followed by acidic hydrolysis to
afford the corresponding acetyl derivative. Many methods
exist for conversion of the acetyl derivative to the beta-keto

10 ester, one preferred method involves reacting the acetyl
derivative with a dialkyl carbonate in the presence of a base
such as sodium hydride or lithium diisopropylamide. The beta-
keto ester can be converted into the corresponding thiazole
derivatives by bromination with NBS followed by cyclization

15 with an appropriate thiourea or thioamide in a solvent such as
éthanol or tetrahydrofuran. A one pot method for this
conversion involves treating the beta-keto ester with
hydroxytosyloxyiodobenzene in acetonitrile, which forms an
intermediate alpﬁa—tosyloxy-beta—keto ester, followed by

20 addition of a thiourea or thioamide to effect cyclization to

the corresponding thiazole. Manipulation of the ester group
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ED[A 1. NHL-AB NNNHH NNNNNNS .NABN-,S CAB NON ~S CAB ED O ED
OED OOS5 The tetrazol e conmpounds of this invention where Zis -NH,
-NHCO-, -NHSQ2- can be prepared from 5-am notetrazole, which can be

pr epar ed Wy ogpfiosies Rearrangenent as shown in Schene 17. Jheydedhfgeonmpound
prepared as described in Schene 3 is alkylated with 2-chl oroacetanm de. The
resul ting conmpound 10 is then refluxed in ethanolic sodium hydroxide to

gi ve t hef twhmrseesidmdiongsscani heen affons ReCKOTPORREF NFOBERAININD SR 39,
3331- 3334) opi@ e FUALBNGr&na i NihéAd razadel CatanBarabretinddy | ed or
acylated'to formtqlié desi,r dﬁﬁroducts.. 5 SCHEIVEC17 ngéN 1%11 & fNH2Z NN\N N
NONSH (PRt igleyGBIENEE W 1FPREPE F 570 D A h NP HREE i i dazol e

ri ng Mash ks synpididonzed biet fsteROviyintdretdlamioyre rehgont i derScreshe 18.

Al kg' at §,Qft AP WithBra- proo®es hiaseitlon bel kheedehy digratiaen with
Gold's reagent in the presence of a base, s%.as Na or LDA, form

i m dazdhe stanfand methedsgrangee e [POGSHLAERERE 38 N D, E~NH2 + Br
D, E' D.dpdtdpridtFtziQcOreaeht . 5THeld’}? anadup mirdabel ehilezoVatiimes can be
made by the, general ntocadunes,as, JpseLi Defh it cchemn:tdarediere, Pis a
pr ot ect§¥2 atj"l*oupefor am no group. TE, I'S a substitdted group or roups. Gis
an ar orgtoups i nFsisxanpile. skhepr thiQered i s 155hGF. t%f K F2 R s H, a

sugt i tadachadt K OraipotBiazelehes prafucedr eaiser aofinpCyRdwy.cahis nitro,
am no, gg'é@adily diazotized and displaced with the appropriate

copper halide to afford 2-halothiazoles. The halogen atom can
then be readily displaced by a variety of carbon, nitrogen,
oxygen and sulfur nucleophiles to produce a wide variety of

15 alkyl, aryl, heteroatom, and heterocyclic derivatives of R1l&,

The tetrazole compounds of this invention where Z is

-CONH- can be prepared as exemplified in Scheme 15. An
appropiately substituted amine (D-ENH3) is acylated with'ethyl
oxalyl chloride. The resulting amide can be converted to the

20 tetrazole either by the methods described by Duncia (J. Org.
Chem. 1991, 2395-2400) or Thomas (Synthesis 1993, 767-768,
1993) . The amide can be converted to the iminoyl chloride
first and the reacted with NaNj3 to form the 5~
carboethoxytetrazole (J. Org. Chem. 1993, 58, 32-35 and

25 Bioorg. & Med. Chem. Lett. 1996, 6, 1015-1020). The 5-
carboethoxytetrazole is then coupled with an appropriate amine
(BANH,) by the method described by Weinreb (Tetr. Lett. 1877,
48, 4171-4174). Final deprotection as described before yields
the desire product.

30
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hydr oxy, sulfone, sulfonic ester, sulfoxide, ester, acid, or halide. nis
0 and 1. U is aldehyde, ester, acid, am de, amno, thiol, hydroxy

sulfonic acid suI fonic ester, sulfonyl 15 chloride, or l;g ene hal i de.

z, A and"® ®¥he same as those described for formula |FCEESHARSE) 57951
PCTI US99/ 12680 SCL E 18a R R a p\ + HN p~E~FGN E 'G Hal yPY R2Z R2 bl
b2 b3 Rl R2 NENP‘BG~NYP' ~/F§cmﬁ,~qg\lR1 UUU!c Rt ICR 11
EF=G-NRL ECG -1 "ANE NY'ARBAZ-AB 5 A general procedure to make
245tr|subst|tuted or 5 di substituted imdazole degivatives is

described in Sch hﬁ st artiWEURE b can be oltained by acylation
of N, O di et hy@rox (éihyl mal ow chl g

e. CReEler netal ation
with a lithium ent CH@QjﬂE@Nn can re&et-—-wn—t—h to give conpound c.
Compound ¢ can aI so be directl
reagent of ethyl nmétesdyA: ch {
to form conpound RhaPitEABh £an react
conpound e. The esTM$Nyr i

g Teaction of a with zinc
can be brom nated with NBS
cess NH3 and RICO2H to afford
s tMat&ferred to 15 ot her
functionalities, which €an be f er reacted to give conpound f. 56 WO
98/ 57951 PCT/ U898/ 12680 Sch 18b 0 -

N A\ OE o N NN H
. t A ' "
N)\g HoN—AB' N N)\n’ 1. m-CPBA N N%N-AB

o 2. TsCV/Pyridine
; (CHg)sAl X - " NH,
N CHaCl2 <N 3 HaNCH,CH0H T X

4. TFA

5 The tetrazole compounds of this invention where Z is -CO-
can alsc be prepared via iminoyl chloride (Chem. Ber. 1961,
94, 1116 and J. Org. Chem. 1976, 41, 1073) using an
appropriately substituted acyl chloride as starting matérial.
The ketone-linker can be reduced to compounds where Z is

10 alkyl. |

The tetrazole compounds of this invention where Z is

-SO3NH-, -$-, -S(0), SOz- can be prepared as exemplified in
Scheme 16. Appropiately substituted thioisocyanate is reacted
with sodium azide to give the S-thiotetrazole (J. Org. Chem.

15 1967, 32, 3580-3592). The thio-compound can be alkylated (J.
Org. Chem. 1978, 43, 1197-1200) and then oxidized to the
sul foxide and sulfone. The thio-compound can also be
converted to the sulfonyl chloride and the reacted with an
amine to give the desired sulfonamide. The tetrazole

20 compounds of this invention where Z is -0- can be prepared via
the same method described in Scheme 16 by using appropiately

substituted isocyanate as the startimg material.
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*EHal P'-Ga 0Ot 0OCet bBr RRLR OCEt ECGNPGdZ~-A~-B 0 OBt f
e 5 The general procedure to nake C-linked imdazole ring M is described
in Schene 19. Al dehyde D-E-CHO from Schene 1 can be converted into cyano
conmpound Wy okkB3f ment wi th hydroxyam ne and then dehydr aﬁéﬂﬂs&ﬁ@ﬁ&op@”-
The am di ne can be obtained from cyano conpound by Pinner reaction, which
can 10 be cyclized with al pha-halo ester, ketone or al dehyde to form
imdazole ring M SCHEME 19 Rta MSHEMECH® D, ECN D, A E~- NHZ + Hal RIB Rla
NN~ DE11 DE1 2\ BA 15 Pyrazole ring Mof the general Formula |

such as those described in Scheme 1 cag, be prepa-a¢ by the condensation of

an appropriately sti ed Wdazi ne wit vapi e 0 di keto esters.
Condensat i ons of zﬁﬁs t%élit ypi Ral |~°3V' aif—-f—e-F-te}l‘Eg——Sﬂ‘,&/%M@gj_E)%Sl

PCT/ US98/ 12680 mixt ur €H6fa/Ha@r aEBl e regi oi soners @il ch can be effectively
separated via silica gel colu
the esters foll owed by coupli
desired am de i nternedi at

chr omat ogr aphy (Sche 20). Hydrolysis of
g wth an appropri/ételam ne can afford the

N,
N~ ~SO.CI
ED [0]
1. NH-AB
NN N-N N-N
N Y N_ M. —AB N. N _—aB
\'\H //S\\ \r?l ? r\|l //S\\
Ep® O ED O EpO O
5 The tetrazole compounds of this invention where Z is
-NH-, ~NHCO-, -NHSO;- can be prepared from S5-aminotetrazole,

which can be prepared by Smiles Rearrangement as shown in
Scheme 17. The thio-compound prepared as described in Scheme
3 is alkylated with 2-chloroacetamide. The resulting compound

10 is then refluxed in ethanolic sodium hydroxide to give the
corresponding 5-amino-tetrazole (Chem. Pharm. Bull. 1991, 39,
3331-3334). The resulting 5-amino-tetrazole can then be
alkylated or acylated to form the desired products.

15 SCHEME 17
NN o NN Y
Ny sH 0 NG A A NH2 N. )

N7 N NaOH/EIOH N~ “NH,
ED ED 0 ED

"The N-linked imidazole ring M can be synthesized by the
20 synthetic route shown in Scheme 18. Alkylation of D-E-NH?
with 2-bromoethylacetate followed by reaction with Gold's
reagent in the presence of a base, such as NaOMe or LDA, form

imidazole ring M.
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5 Various substituents on the pyrazole can then be manipulated to afford a

variety of benzo, heterocyclic and bicylic corrpounds " SCHEME 20 10 Et02
Rra NHNH2 t t. \ Rta N \ CO2Et R-a\ CO2Et DE T( ~ ---- + DE DE__ O O

Col um  cRYDMI8Yr aphy O then LIOH THE water Rya BA- N RTERME'H Ra
Et02 Rt a 1. Coupling ED or ED BANH2 Rta COOH 2. HCI/ MeOH ED and ED 2.
(NH4) 2C03, MeOH The above net hodol ogy when applied to diketo derivatives

al so affords a m xture of pyrazole re nmers. These can be 1S further
mani pul ated to afford the corrpound 3%"& la | as shown in Schene 21. 58
WO 98/ 57951 PCT/ US98/ 12680 SCHEME 21 Rla Rla NHNH2 N~ \ Rta Nr ODE N +

| + ED ED or HN'Rta OVErO Col umm chré)natn)graphy Oxi di zg=Nesterification
Dip-NHz 4 —e DNz

0o~ Ot O~ "Oft _
O Et

Additional imidazole derivatives can be made by the

general procedures as described in Scheme 18a. Here, P is a
protective group for amino group. E is a substituted group or
groups. G is an aromatic ring (six, six~-six or five-six

10 ring). R1 and/or R2 is H, a substituted alkyl group, or
either V or a precusor of (CH2)pV. V is nitro, amino, thio,
hydroxy, sulfone, sulfonic ester, sulfoxide, ester, acid; or
halide. n is 0 and 1. U is aldehyde, ester, acid, amide,
amino, thiol, hydroxy, sulfonic acid, sulfenic ester, sulfonyl

15 chloride, or methylene halide. Z, A, and B are the same as
those described for formula I. '
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BAHNOC Wa E1020, RIBr \ N~ and/or N N CONHAB Schene 20 NNN\ R' and or N N
CO2Et N F11 ED ED ED ED 5 Wen ketoi m dates are used for condensations
with hydrazines the correspondi ng pyrazole am no esters regioadducts are
obt ai nedwcssssm 22) . Conversion of these internedi ates pcqalshgdebhal -
conpounds of formula I can then be acconplished by the protection of the
am no functionality with 10 a suitable protecting group conmonly known to
those in the art or by derivatiSGHEM 188 g. sul fonani de) then follow ng
the general synthetic strategy to prepare the conpounds of this

i nvention. 15 SCHEME 22 H2N My Et 02 MBO2SHN N COFst r Me2SQ2Cl, N, N ED
N NHSO ' \ 2Me N CO2Et a ridine ED ED El r C-r \ NN NH2 Schene
20 ED BAHNOC Me02SHN 17 CﬁCNﬁAB NHS@Me D ov ED 59 WO 98/ 57951

PCTI US98/ 1 SHdne pynazo ester ‘er i nterffedi@f e ¥an be furt her mani pul at ed
to the ketones by the cupr met hodol ogy descrgbed by Knochel et al
(Schenme 23). Alternatlvely tﬁe ester can be reduced to either the al cohol
or al dehyde via '5 nethods known to those in the art followed by either a
reductive amnation with an apprepri m ne¢, bo aN alkyl amine or by
converting the alcohol to a le g group which in \turn can be displaced
with a nunber of nucl eoph

F"_<— /= \‘ N
B NN AN R E___N_
P G \T/ P 1 NG R,

' ) s
/==<r =N

N E .
E\G/NT/ \G/N % R E\G/N ~ Rj
5 A general procedure to make 2,4,5-trisubstituted or 4,5-

disubstituted imidazole derivatives is described in Scheme
18b. The starting ester b can be obtained by acylation of
N,O-dimethylhydroxyamine with ethyl malonyl chloride. After
metalation with a lithium reagent, compound a can react with b
10 to give compound ¢. Compound ¢ can also be directly made from
coupling reaction of a with zinc reagent of ethyl malonyl
chloride. Compound ¢ can be brominated with NBS to form
compound d, which can react with excess NH3 and Ri1CO2H to
afford compound e, The ester group in e can be transferred to
15 other functionalities, which can be further reacted to give

compound £.
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the internedi ates which on further manipul ati ons should afford 10 the
conpounds of this invention. SCHEME 23 hydr than acid chloride then nj
COO Et Br\- DE NN AB Zn, CuCN, THE DE ;YN (H | DE
CH2NHAB orw?:égggﬁ or CH2SCRAB DE/ NI 15 Thio conpounds sujc%ﬁgssg 0%e
described in Schene 24 can be easily prepared by the conversion of
5-hydroxy pyrazole to its thiol bghemealsdnt with Lawesson's reagent in
refluxing toluene. 20 60 WO 98/57951 PCTI US98/ 12680 SCHEME 24 Rla Ala Rt e
i Laweson's \  OH Reagent osH Al kyhalide S AB ED ED -~ ED | Oxidation R a
Rla Ala Il Ra)\ S AB nl ._CABfy g SAHBO or EDOO or 1 11 0 EDO
ED ED 5 Cpn'ﬁowxd'?' of thi ventiop Wrerea e pyrazole ring M is
replaced with_a 1,2,3-trjiazo]l e can be prepareg as outlined in Schenme 25.

SCHEME 25 10 °ve P okt s
: Ew Br
p7 G |
R R4 :
o OEt
E o = _Ew d
~6 PN
B
S 07 TOEt
f e
5 The general procedure to make C-linked imidazole ring M

is described in Scheme 19. Aldehyde D-E-CHO from Scheme 1 can

be converted into cyano compound by treatment with
hydroxyamine and then dehydration with POCli. The amidine can

be obtained from cyano compound by Pinner reaction, which can
10 be cyclized with alpha-halo ester, ketone or aldehyde to form

imidazole ring M.

SCHEME 19
R\a
S AR
~ N D\
D.g CHO D.gC E"NH, T Ral

s S+
z.,.B

15 ' A

Pyrazole ring M of the general Formula I such as those
described in Scheme 1 can be prepared by the condensation of
an appropriately substituted hydrazine with a variety of

20 diketo esters. Condensations of this type typically afford a
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3 Heat N-1 NRya ED+ R NN+ NR=CH3, CHOw)2 IL D EDRL = CH3
KMhO4 | et hyl acetoaccetate RL = CH(Ow) 2, hydr then Heat Ag20 COOH N
CO2Et N\ N~ + NNN-OOOH I'N N N CO2Et ED + ED ED ED 1. coupling, BANH2
2. HCl [/ weédhrdsicoupl ing, BANH2 3. (NI -142003, MeOH 2. BehakodMasdd O NHAB
3. (NH4)2CO3, MBOH N CONHAB N ~ - N\ N NN+ N,N CONHAB -N 'N CONHAB ED
ED ED + ED The conpounds of this invention wheza the ring Mis

1, 2, 4- trib&zglee ofapybezebsi Fsobhitsinegd WrichecaptPRRAGHFI¥RLIY15 Hui sgen et.
al . (Lg% rAansishem id8bde1 edumtOThrbitat 8grapy OEidicieono pt

nitrilimniym species, (derived fr 6 i CT/ US98/ 12680
t r eat mhl SﬁylsﬁFePﬁyF’Q%'i RetShd gc ]lolorgr“{')araﬁd)}?a'r_ é‘z’%&?&éﬁ"&% aBa-ppr opriate
nitril epdirpprdecghaméngscan sthentk the dseiEsf apide sinfermediftey Et 3N,

B_egée”%a@ioﬁs fsﬁb'é%%héﬁﬁ_&\61Z:'théV,gﬁlr]3zBDeHcE£)d€hézs weetreordphagyear ovi des ﬁ
i dé variely of T2, (1T 2P0En, M A NALL eI MRELAAPLQY pattern at the

compounds.’
SCHEME 20
EtO, R'a
1\ K\
NHNH, N R N> coLEr
] + '
—_— DE _ DE

R‘a\‘(\‘r co ZE‘ DE
+

O O

10

Column
chromatography
o then LIOH, THF water
1a
" \,}\ BA-l
N N 1 EtO, R'
l CONHAB N R ? 1. Coupling A\ O\
ED or ED . BANH, N Re N COOH
2. HCI/MeOH ! T
2. (NHg),CO3, ED  and ED
MeOH

The above methodology when applied to diketo derivatives
also affords a mixture of pyrazole regioisomers. These can be
15 further manipulated to afford the compounds of Formula I as

shown in Scheme 21.
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10 positions. Alternatively the 1,2,4 triazoles can also be prepared by the
nmet hodol ogy of Zecchi et al (Synthesis 1986, 9, 772) via an aza Wttig
condensat i on Scherre 27). SCHEME 27 15 (Ph)3F N Et02C~/ N~ N\\R2 N
J---co2me WO INH R "Cl E DE--NHR2 = alkyl or aryl PsVE¥42¢8ely the
1,2,4 triazol es can al so be prepared via the nethodol ogy of Sauer et al
(Tetr. Lett. 1968, 325) by 20 the gelygbd p3i s of a cyclic carbonate with an
appropriate nitile (Schene 28). SCHEME 28 Rib Rib N hv, EtOAc / ONIN
RIBCN IN, IN Rla N ED ED Rla= Ester, A kyl, Aryl 25 RIQ, = Phenyl or
ester 62 WO 98/57951 PCT/ US98/ 12680 For conpou of thi S\”—FS‘/’EMI on the
esters can be convd'® t he am deNHNa-tzerrredl at s t@tat he \ eb

nmet hodol ogy (Tetr. Legt. gl977, 48, 4171), i.e., t cor}den‘:ﬁil on of an
appropriate am ne alum num conpl ex th tﬁ "5 estED (Schene E®). SCHEME 29
OO Et02C N NH2 Me3AI° CHZCI2 BA-H/ BAAN.NRla +1 N Ra~ rt N ABN
Rra ED EDED R1 H

chromatography

OMeO Column
‘ . Oxidize, esterification

BAHNOC

R1a Eth
)—.\>\ Zl—_)\ Scheme 20 N Rle dor\r_LCO Et
N.w" R, andlor 'N”~CONHAB an 2
|
ED

5 When ketoimidates are used for condensations with
hydrazines the corresponding pyrazole amino esters
regioadducts are obtained (Scheme 22). Conversion of these
intermediates to the final compounds of formula I can then be
accomplished by the protection of the amino functionality with

10 a suitable protecting group commonly known to those in the art
or by derivatization (e.g. sulfonamide) then following the
general synthetic strategy to prepare the compounds of this

invention.

15 SCHEME 22

[
Q couEt EtOzﬁ MeOQSHNﬁl_&\
ED MeS0,Cl, N N. COE

*N” TNHSOzMe N

HaoN

and Pyridine ED ED
or
EtOq
N, )
N™ NH2 Scheme 20
ED
BAHNOC MeO,SHN
1 \ f \
N. N. O
N”~NHSO Me ‘N’ ~CONHAB
ED ED

or
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N NLCOZEt -~~ N\ j CONHAB ED ED 10 |soxazoline ring Mof formnula
wherein the 4 and 5 positions are substituted can be prepared foll ow ng
the 1, 3- dipolar cycloaddition nmethodol ogy outlined in Schene 30. An
appropri ave srenghydr oxi m noyl chloride or heterocyclic. CTIUS98/12680
oxi m noyl chl ori de or oxi me when subjected to 1, 3-di pol ar cf8§géa§|tion
protocol with a suitable 1,2-disubstituted olefin as a dipolarophile
shoul d af f or dftze myXEFEd eopstkeyi bieomediatSesarabeofiuothehe regi oi soners by
gol urmb mlmmaaabyﬁﬁelk@mﬁ%@b fteleswe@e ﬁEtﬁ@é&%écﬂﬂﬁ as 280 Ccal |
escri revi sho e s _of choi.ce. ically
active i M%%nggygﬁﬁ g?g e’berhb aci(%‘n Iéé) %%FFEan%%]r%ttr}@n on the
r egi oi somEye azst desrefupedt e eigdienfthen agdgphopr pat @ldéhyde wiwxi | liary on
the di pahad k@oan rdesgsiderth Bhdd=580F AN oted(By X fhehem 1988, 53,
2468) . 25 63 WD 98/ 57951 PCT/ %898/ 12680 SCHEME 30 O OR R~a Q2 R =
DEYU + ITS4U1VE 2RADRF2OBEYI R £1 9PRIRPIIace jile  be 37 MYy no O
NaOCI GHi@le dff byHcoQbelt Hyglridiey sl chdHX0VADleauphe grduphBitHich iBFAN- AB
fullh Qarid 43631LR0KAT G, Qﬁ.ﬁﬁ@&a'@fdﬁuc§ebﬂhf.f§s CaS Hrf sGTPOUNds
mnth genera

formnul.a wherein Z 1s an amde the addition process
descri berd"? r}%@ﬁélgées which on further manlpulatlons should afford

10 the compounds of this invention.

SCHEME 23

hydr then acid chloride

then
Br, o)
)\ - COOEt N— _
)yNj— ; - ! L""“\-—AB
DE M
Zn, CuCN, THF DE
| v
1l \)/-\CHO or CH0OH
pe” N ~
RN
y// "/\T'\ CHaNHAB or CHoSAB or CHaSO2AB
pe” N
15
Thio compounds such as those described in Scheme 24 can
be easily prepared by the conversion of S-hydroxy pyrazole to
its thiol by treatment with Lawesson's reagent in refluxing
toluene.
20
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utilizes an appropriately substituted crotonate ester. The crotonate
esters can be obtained fromcomrercial sources or can be obtained from

et hyl - 4- brodmed-e4,0nat e by nucl eophilic 1.0 displacenent r hown in
Schene 31. SC%ZI%\/E 31 C02R MeCh, CaCO3 CO2R or tetrazoie, agrgglgﬁ%?ge Br

I mdazole, NaH THF | Rla 15 Trisubstituted ol efins as dipol arophiles can
be obtained from ethyl propiol ate $GHEME 28uprate chem stry (Schene 32)
according to the nethod descri bed by Desl ongchanps et al (Synlett 1994,
660). 20 SCHEME 32 Ala R COREtgRIMe2CU, RX ~ C@2ft 64 WO 98/ 57951

PCT/ US98/ 12680 BSwpounds of thISI tlon with 1,3)yARtriazole ring Mcan
be easily obtai ned the eﬁ(bsdol pdack 0} s~ YAB. Prakt. Chem
1996, 338, 169) as ES@Hem&i&»S S E CH( OEt ) 2 DENCS t hen
NaOH S NCH(CEt)z € ED HNO3 N -N r, NaH \ ~NCH t)2 ED NN
BA, S~CH(COEt)2 r , Hydr N ! ~ Oxidation
Ria 'o Rmﬁ,}\ R'a R'a , .
! K
?‘L}\E/\ AB Ny ) '(S')/\AB -?‘L}\s/\ AB
) n or . o n or ! L
ED O ED Ep O ED O
5 Compounds of this invention wherein the pyrazole ring M

is replaced with a 1,2,3-triazole can be prepared as outlined

in Scheme 25.

SCHEME 25
10
R1a .
N N
|3 — Heat ) \ N\-_\>‘R1a
* =R N N
ED N + )
R = CHz, CH(OMe)2 e
Ry = CHa KMnO4
ethylacetoaccetate 1 = CH(OMe),, hydr then
Heat Ago0
COOH
COLE N N"\L
—\S\ N‘\g\ Y, N.\,”~COOH
N- N-N"CogE N ED
N + ! ED
ED ED 1. coupling, BANH,
2. HCI/ MeOH
1 coupling, BANH 3. (NH4)2CO3, MeOH
2. HCI/ MeOH
o 3. (NH4)2CO3, MeOH CONHAB
N N
NHAB W\ A\
Noy N7 > CONHAB ED ED
. 4 |
eo  ED

The compounds of this invention where the ring M is
1,2,4-triazole can be easily obtained by the methodology of
15 Huisgen et. al. (Liebigs Ann. Chem. 1962, 653, 105) by the

cycloaddition of nitriliminium species (derived from the
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NBS then alcohol ED NN/ \ NN M-AB "N COREt C'N-AB oxidize ED - - N
decarboxylation Via Weinreb ED O As in Schene 1 NN'NNBASN N ,OH
"N AB ED ED OED NN NJ,,~XAB X = Nothing or H or alkyl or heteroatom ED
Thi s reaGiyhog)sikvol ves the condensati on of a carbazide hdob A9
appropriately substituted comrercially avail able thio- i socyanatle Yo the
cyclic thiourea derivative as described previously. Alkylation or

nucl eophidatinetiits pif aceirenhyIeaiote arsl chdorhehyfiranonéntardredi at e t hen

af fords, Jdgﬁa%%kxkt9£1@raipoialtoe;rm® ake;jwhigheg@mbe hydrol ysed,

oxi di zed "and 15 decarboxyl ated to the 5-H 2-thio-triazole internmedi ate
which can be effectively converted to the conpounds of this invention.
Alternatively the thiono urea i nECEE@Ei 28 e can be oxidized directly to the
2-Hetriazole which can then be converted to the ester and then subjected
to a variety of 65 WO 98/57951 PCTI US98/ 12680 gmacti ons shown above to
obtai n the conpouR this inventgQR; sehRéheest ens-an al so be converted
to the amine via thé@ Hoffyanmzcear rangement and khi 3 get hodol ogy provi des
a variety of anal og'§~,\§,j mlar to those shown previ slgE The 5 cyclic

t hi ono urea internedi %De can al so be oxidized to tHP sul fonyl chloride by
nmet hods shown previously. This in turn can provide the sul fonam des shown
in Scheme 34. SCFIIl~ 34 10 HN+ ONN S~N LCH(CEt)2 Cl 2, ACH O=S--J-
CH(CEt) 2 EQ@i3s ERtho8chege BBovides a wide variety of 1,2,4

triazoles with a varied substitution pattern at the 1,3 and 5

10 positions. Alternatively the 1,2,4 triazoles can also be
prepared by the methodology of Zecchi et al (Synthesis 1986,
9, 772) via an aza Wittig condensation (Scheme 27).

SCHEME 27
15

(Ph)afx EtOZC}‘N

Iy N 7
\

N\

N&'\cone . 9 r:j)\Hz
pE—~NH Ry (o] ED
Ry = alkyl or aryl

Alternatively the 1,2,4 triazoles can also be prepared
via the methodology of Sauer et al (Tetr. Lett. 1968, 325) by
20 the photolysis of a cyclic carbonate with an appropriate
nitile (Scheme 28).

SCHEME 28

R ib R 1o N
hv, EtOAc

O 18 ! / \

\ R'8CN N.
OA N * f\'l)\R1a

SD ED
R'a= Ester, Alkyl, Aryl
55 R = Pheny! or ester
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NN~ 0. X ~N-COREt jt.N OS/ i N } OBA NHED N N N -N Nt NHCOAB
or NHSO2AB NH2 ED EQ NN N \ " NHCH2AB ED Schene 35 descri bes the general
synt hesis for pyrazoles which have thio and oxidi zed sul fur derivatives.
An 15 appiwapésiabal y substituted amine is al kylated w th etgytusdangsgpacet ate
and hydrolyzed to the glycine derivative. Preparati on of the N-nitroso
conpound was easily achieved with sodiumnitrite Soc. 1935,

899). Cycli zaoromompouhds efneldke NSRS iotetRe &Rk HFlﬂ%n?%e Chem Soc.
1935, 89Q),/48% &0 chokhevangadyiddeniadintdscviantbe whensebfide unit using a
sul f~. xica_as sol vent and yl orjfe agt pvat reagent (Tetr.
1974, 3@etdgFPlopkor RV cgﬁgéav]aﬂg ofdétjhé§§§3dngng mtgtqﬁe presence of an
acet yl erucﬁqdmmdnd btﬁeam @&OEIJMWW SdUp\PERoFEMRE X HEL TRy | the

regi Qi so I(QEE%E % 9)66 WO 98/ 57951 PCT/US98/12680 1979, 112, 1206).
Thes@ caf be carrie on as described before, to the final corrpounds
contalnlng the sulfide, sulfoxide or sulfone functionality. 5 SCHEME 35 1
) BrCH2CO2Me, E13N NO 1 ) Ac20 N 'sCHEMB- B9NH2 NvCO2H , AcCl 2) LIOH THE

D E 2) @SO N+ DE SMe  3) NaNOR1H20 O, CHB S'CH3 S. ICHB O, CH3 hu,

HCaCv ' O o
Sy iy iq
/ 1, CHaCl BA—
N &R“ + '}:‘:2 MeA 272 g\ N ! %\

\N R1a ——— .
'ED N R1a

H1a

N N~ ~CONHAB

|
E ED

N ril)\ »"i\
b CO4Et
D

10 _
Isoxazoline ring M of formula I wherein the 4 and 5

positions are substituted can be prepared following the 1,3-
dipolar cycloaddition methodology outlined in Scheme 30. An
appropriate benzhydroximinoyl chloride or heterocyclic

15 oximinoylchloride or oxime when subjected to 1,3-dipolar
cycloaddition protocol with a suitable 1,2-disubstituted
olefin as a dipolarophile should afford a mixture of
regioisomers. Separation of the regioisomers by column
chromatography followed by the sequence of reactions as

20 described previously should then afford the compounds of
choice. Optically active isoxazolines can also be obtained by
enzymatic resolution on the regioisomeric esters or by the use
of an appropriate chiral auxilliary on the dipolarophile as
described by Olsson et al (J. Org. Chem. 1988, 53, 2468).

25
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or NI or NN/ DE'NV DE Z-A-BDENZABNDE Z-A-B Were V = N,
S2NR2 or CO2Me Schene 36 shows one possi ble synthesis of isoxazoles. 10
Substituted benzal dehydes are reacted wi th hydroxyl am ne then chlorinated
to gi ve mmogmrdsioxi mi noyl chloride according to the progeeuisdseesf - O 9.
Chem 1980, 45, 3916). Preparation of the nitrile oxide in situ wth
triethylamne and cycloaddition with a substituted al kyne gives a m xture
of 15 regioi soneric isoxazol es aSCEAFWwRhy H Kawakami (Chem Lett. 1987,
1, 85). Preparation of the disubstituted alkyne is achieved by

nucl eophilic attack of th _aélkynyl ani o ‘an el ectrophighe as shown by
Junghei geet @l (J. R EEEE QH’ng?, E57, 4007). 20 Ager atiﬁ:{y, one could
make the hydroxyi m hoyl ' o? e Rlpaapi ete andlre 't with an
appropri athd | titutedrWkKyne to gV anot her set BfoY eg@ oi soneric

i soxazol es whi ch can be sBpfletté2chr omat ographical ly. 67 WO 98/ 57951

PCTI US9 /;%6 0 SCHEME 36 D, -CHO 1) NH20H MHy@bly®8l = V NJORta 0 V E 2)
NCS, DDE~CI"Et3AN D,E ° / D,E | Rla cat} HCR Ny-WHp@EPINOH|D E - V N10 V N10
E,D1-1 RlaCHO'I | D+ | 2) NCS, Rilal Et 3N Rla E- Fill'a V cat. HC
Were V = NQ2, SO2NR2 or CO2Me, synthetjc precursor to -Z-fgB 5 An

al ternate procedure which produces only ~A& egi oi SqEer ifs described in
d llai'H

Scheme 37. The nethyl ated form of Vpgan pe deprotonate NABat ed.
Chlorination with carbon tetrachlori Akuori nati onNwyt h

di 1 uor odi br ononet hane under triethylw’ane catal ysis give Phe gem nal
di hal o 10 conpound as shown by Sugi noto em Lett. 399boxahnadk?) -

Cupr at e- medi at ed conj ugat e addi t i of=21PP¥A ion give the desired al kene as
in Harding (J. Og. Chem 1978, 43, 3874). .
5 In the case of compounds with general formula I wherein 2

is an amide the cycloaddition process described in Scheme 30
utilizes an appropriately substituted crotonate ester. The
crotonate esters can be obtained from commercial sources or
can be obtained from ethyl-4-bromocrotonate by nucleophilic

10 displacement reactions shown in Scheme 31.

SCHEME 31
R .
02 MeOh, CaCO3 CO.R
] or tetrazole, triazole
imidazole , NaH/THF l
R18

8r

Trisubstituted olefins as dipolarophiles can be obtained
from ethylpropiolate by the cuprate chemistry (Scheme 32)
according to the method described by Deslongchamps et al
(Synlett 1994, 660).
20
SCHEME 32

R‘Ia R
= t R{MesCu, RX =
COEL  Tiles \—<C02Et
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Alternatively, one can acylate with an acid chloride to forma ketone as

in Andrews (Tetr. Lett. 1991, 7731) followed 15 by diazonethane to form

t he enol ch of these conpounds can be reacted wit

hydr oxi m i g% /579§fori de in the presence of triethylam ne ng?gls\%s 12680

regi oi soneric i soxazole as shown by Stevens (Tetr. Lett. 1984, 4587). 20

SCHEME 37 1) é@ﬁpé@nd@)ofT&lHylSChnxehcxo(lmaeﬁuba K tRaR)1CRihgoM CF2Br2 V

O Et3 X= or Rla SR | Ay N QzV 3)
CH2N2 V BaE o E%NYDQ jﬁ?‘\ﬂﬁer e%&ﬁ%{;&&&ﬂ%&@h s%zklingzt grl CORMe,
synt het i ¢Jpr ecaksorChem - 2985 38§. WA BB/ 85951 $RISPF 12680 \hen core
substitutent RRa is CH2-Rl', the synthesis is shown-in Schene 38. After
being treated with LDA, the ket one td'#g material reacts wi th PhSS02Ph
to give the phenylthiolated conp i'Ch reacts with hydrazine in acetic
5 acid to form pyrazol e derivative. The pyrazole ester reacts wth an

am ne or ani I i he (preV| ously ed Mt 0 provide am de.

Oxi dat i on off2lVrBlUs KJEI Hkhggé}f QNM NCOCHRERNdI ng sul f one.
Depr ot onati on of\ff_ ((2 fzrone Wi th Dase, foII d by trapping with an

el ectrophil e( E—)@ and 10 tregfgent w th Sml2 provided the desired conpound
after deprotection. SCHEME SKNF2 DEE NH PhS rhA%BEh@:H LDA O HOAc N- A

R'R'" N O PhSS N MO O N_ DE' DE
N CH(OEY), .
= .
BA‘S’LN)‘CH(OEK);_»
Hydr . \
NBS then alcohol ED
=N
/ N=N
by oo L3 N | Sl
ED N o decarboxylation
Via Weinreb ED 1 As in Scheme 1
1 [H)
N=-N
AB

QN»\/X\AB X = Nothing or H or alkyl or heteroatom
t
ED

This reaction involves the condensation of a carbazide

10 with an appropriately substituted commercially available thio-
isocyanate to the cyclic thiourea derivative as described
previously. Alkylation or nucleophilic displacement reactions
on the thioho intermediate then affords a thio alkyl or aryl
intermediate which can be hydrolysed, oxidized and

15 decarboxylated to the 5-H-2-thio-triazole intermediate which
can be effectively converted to the compounds of this
invention. Alternatively the thiono urea intermediate can be
oxidized directly to the 2-H-triazole which can then be
converted to the ester and then subjected to a variety of
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PhSP7OR . Ph S 'tO Base

0 N-AB

N1? N R X
15 Schene 39
COR1'. Protection of
hal | treat nent

N OOMO OMO CEt 0O NAB 1 Ox R

N_ DE N 2. Deprotect DE-N/ DE'" N/ 0 NAB 0O N AB
hows ot her net hods of synthesis for R a=CH2R1l' or
he hydr owplesgreeup of hydroxyacetone wth a benzyl ﬁﬂ

with a base and CO(CO2Et)2 20 gives the tricarbonyl conpoun P 480xi ng
with NH2ZOVeHC in pyridine and ethanol in the presence of nol ecul ar sieve
3A Qi vERAGHONSX iSheWnOpdPveatp opbledimxihee agmplunde- RENERipr ovi ded

pyr ﬁzol Envari i . carTh:ae e@aaygr tad a{ﬁco B&e:&%&«eéaoedl EEeAiﬁ\%?e P reacting
with an_a r..anilin reyiously getiy wi t .

Debenzy'f at |l’pef yn%lat aefar? Bﬁn%r ogenat | on “ﬁg 3@%7@3‘1"%% 3598/ 12680
pr ovVi de‘éalﬂfétbalq,foﬁéllalo‘ﬂﬁesamééhbltq) sthose showe Preyiconelyt ostheate with
TsCls, f@émeotmwnroep&aaemﬁeérmeafa@e rugﬂ %.Q.BBI be okoapseyidse die desired

conmpound., The aI hal, al s zed t.o the co espondln aldehyde
or aci d> oy (e ‘1 conye?“ta'ga ‘?% Cei'ﬁ“('ﬂ' FB5EVaiGaY - SCEE ’g’

NHZCM@FKEHFPIQ¥MQﬂJq@a s@lﬁonaniﬁe$%ﬁnﬂwnﬁyn-Ep@Hm@ adet one O (CCQEt)Z O

MS.3A OtooEt O N MO CEt 0 DE-NHNH2 HOAc H Bz BzO — H2N-AB' Ham N
Al Me3 N-- DE' N DE -
SCHEME:. 34
10
HN-N Clp, AcOH  O. ,4?—T
S%Ngw;ri(ost)z ' 0=3 r::)‘ CH(OEY):2
EQ “ e
l Scheme 23 1
» N\ N
EQ Ng o
| a-N ED
‘ -
L’}’;S\ - LN)\NHCOAB or NHSO,AB
NHz £D
y
LN)\NHCHgAB
ED

Scheme 35 describes the general synthesis for pyrazoles
which have thio and oxidized sulfur derivatives. An
15 appropriately substituted amine is alkylated with ethyl
bromoacetate and hydrolyzed to the glycine derivative.
Preparation.of the N-nitroso compound was easily achieved with
1935, 899).
syndone using acetic anhydride (J. Chem. Soc.

sodium nitrite (J. Chem. Soc. Cyclization to the

1935, 899) was

20 following by the introduction of the sulfide unit using a
sulfsxids as solvent and ac
reagent (Tetr. 1974,

etyl chloride as a activating
30, 409).

sydnone in the presence of an acetylenic compound the 1,3,5

Photolytic cleavage of the

trisubstituted pyrazole as the major regioisomer (Chem. Ber.
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DEE ONABONABO O TsCO 1. X RP-H2. HR* ' R, N DENDE O
N-AB O NFNAB 10 Schene 40 shows the synthesis of pyrazole ring with a

chl ori de ro;\Jpp. Chl orination of pyrazole starting materi al

previ ousl ¥@Hene 2a with NCS formed chl oropyrazol e. Tﬁ&%‘ﬂﬁ@?gﬁgr azol e
can be reacted with an 15 aniline in the presence of A1Me3 foll owed by
am nati o dg%scri @gg i npRehenBadad atirMed b, dasi desepioelict. 70 WO
98/ 57951 / 8/%% . SCHEME 40 Rla AIa N N hi Sh&g‘ﬁg()_N Cl  NCS O
Et O CEtbeferen &0 Mhenfdnay RPTPRYNGF FHT2HPRIAS IVE3 O N-AB 0 N-AB
5 Schemegdilsslesy idiesulllfensy fthesienafiwonpounds V\,herel nM is a benzene
ring and Vis a nitro, protected sul fonam de or ester group and precursor
of group Z of Formula |I. The V group is gl aced on an appropriately

substS tut ed phenol either = via niﬁ%&i‘@n s shown by Poirier et al.
(Tetrahedron 1989, 10 45(5), 1415), sulfonylation as shown by KuZnetsov
(Akad. Nauk SSSRy\SgfGH 5%%@3% 8,No1_888) 0r1)ca:|s2knoxyl atlonN ) ‘tori et

al . (Synt hesi-aHd omN"lat COSH Wit '+

2) LIOH, THF £ 2) 0230 AcCl D-EN SMe
3) NaNOg, HO ,
CH 0...C
Sz 3 ‘ ’
hu, HC=CV N ,f/ N y N7 o
} N N’
p-EN TV D-E’ N z.aB DE Z-A-8 ?2

Where V = NO3, SO2NR; or COMe

Scheme 36 shows one possible synthesis of isoxazoles.

10 Substituted benzaldehydes are reacted with hydroxyl amine then
chlorinated to give the hydroximinoyl chloride according to
the procedure of (J. Org. Chem. 1980, 45, 3916). Preparation
of the nitrile oxide in situ with triethylamine and
cycloaddition with a substituted alkyne gives a mixture of

15 regioisomeric isoxazoles as shown by H. Kawakami (Chem. Lett.
1987, 1, 85). Preparation of the disubstituted alkyne is
achieved by nucleophilic attack of the alkynyl anion on an
electrophile as shown by Jungheim et al (J. Org. Chem. 1987,
57, 4007).

20 Alternatively, one could make the hydroxyiminoyl chloride
of the Rl2 piece and react it with an appropriately
substituted alkyne to give another set of regioisomeric
isoxazoles which can be separated chromatographically.
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tri phenyl phosphi ne and bromine (J. Am Chem Soc. 1964, 86, 964) gives the
desired brom de. Suzuki coupling with the 15 appropriate boronic acid

provi des the desired substituted pyridine. Schene 41/ .Rb 1) V/ RbD
D-E-B (OWo3sk79sRI b 2) Ph3P, - (Ph3P)4Pd - HO Br2 Br V Na soginadge Y . 20
Schenes 42-45 describe the synthesis of conpounds wherein I's. pyridine.
Each schene represents a different substitution pattern for the pyridine
ring. In Schene 42, a 25 suitably S¢HEMECB6d al dehyde is subjected to
base-catal yzed condensation with an activated ester to give after
deprotection the J al dehy dei |_Uxi g wi th @nmgni um cbl onj de as
shown by M @maﬁﬁgﬁﬂ:&é Beﬁsf 1‘9569 89, Wi rmﬁ918/ 57 \‘

PCT/ US98/ 12650 875)NG8,0vi pyr1 giyNo0l V\ﬁi\g r onf Ndat h . POBr 3
(Tjeenk et al. Rec. ¢& 5! Chlm 1948, 67, 380) to give the desired

2- bronopyri di ne. Suzuk| coupl i r&g_,vmth the appro |ate borgni c_acid

provi des thecﬂ@s P a0k stltuﬂed py ErdEReY 5 Sn 42 qar 1) NaCEt
OHO\ R b R"¥RI b t02cv. 1l NHgCll\é ECO 3) 2) POBr3 Br V
~ CORb ODE- B(O—D,&%bb @h3® 4Pd L2&03 DFE‘"V 1@ Treﬁ‘?rent Vof an

appropriately su 1t ole. wth an as shown by
Kondrat' eva et a .erf ’k Ziﬁéﬁa '@f&éﬁgﬁei%%cur%ﬁ %Zﬂ%) provi des a
pyridine with the V

5 An alternate procedure which produces only one

regioisomer is described in Scheme 37. The methylated form of
V can be deprotonated and silylated. Chlorination with carbon
tetrachloride or fluorination with difluorodibromomethane
under triethylborane catalysis give the geminal dihalo

10 compound as shown by Sugimoto (Chem. Lett. 1991, 1319).
Cuprate-mediated conjugate addition-elimination give the
desired alkene as in Harding (J. Org. Chem. 1978, 43, 3874).

Alternatively, one can acylate with an acid chloride to

form a ketone as in Andrews (Tetr. Lett. 1991, 7731) followed

15 Dby diazomethane to form the enol ether. Each of these
compounds can be reacted with a hydreximinoyl chloride in the
presence of triethylamine to give one regioisomeric isoxazole

as shown by Stevens (Tetr. Lett. 1984, 4587).

20 SCHEME 37

1) LDA |

2) TBDMSCI X I X (R'%),CuLi I Ria

3) CCla or CFsBry \l; }

BEL3 X=ClorF v
Y R1a
1) LDA MeO. R'2 \[ 1a
~, 2 Rscoc \E N"°“ v gfIR
. \
v D‘E/Lcn EtaN Dg v

3) CHaN,

Where Y =0OMe, ClorF
V = NQOj3, SO;NR, or COsMe, synthetic precursor to -Z-A-B
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substitueet at the para position. Bromi nation at the.3- position as shown
by van der Does and Hertog (Rec. Trav. Khim 1S Pays-Bas 1965, 84, 951)

fol | oned di um cat al yzed boronic acid coupling prqQyl desired
substitut%&?&ésﬁdi ne. Schene 43 20 Rb OEt /i~\ &V R %W@?’%SN., R b
lb or --~0Et +1 AVpCEt VV Rb B2, %--\ RbDEB(OH) 2 M Rb
(2SO - (Ph3P) 480 Rl B ¥ MPOEELD 2 Mo B A0R108/ 953 R 44308/512680

Schenme 44 desc €s a synthesis a third substitution ‘pattern on a
pyri di ne rshmym Tive Ssherep?Bat cAfte% NVAW ICTESHEGuNA ThnFBA. cBRe eetihar ed
by met hodsglgssiridadteristhearctd Wit PHsenPed tei glivantbei um chl oride to
formthe pyridi_nal

. __Wwhigh i b tly brom i | yzed
coupl | ng. BREUIRS AT GosPRREEE B T g g Mo varRe Bl 4 4Aleyge
Rlb_( ASCHGEE-tH (foin PyRaRble GexivatigeiClTHe RYBazppeopspep)repcts

(Ph3P) 4Pd CHQ, Ry Bran¥ n¥a 2608 n D1 Yne Pisr SrAousalie rebb elia ke shaniMe § Rbtey
substituted di carbonyl

provide amide. Oxidation of the sulfide with mCPBA gives the
corresponding sulfone. Deprotonation of the sulfone with
base, followed by trapping with an electrophile (E-X) and

10 treatment with SmIz provided the desired compound after

deprotection.
SCHEME, 38
NHz
DE’NH
o+
PhS PhS PhS
LDA HNR'R"
o PhSSOzPh o HoAc =X AMe; r\?—
MeO_N__ MeO.N___ DE” DE” Y
Ox
2 £
/Y PhsZ0 R" PhSZ
Base
N= 1. Smlz "\l-—- Rl'_x N_—
pe-N~7 2. Deprotect N~/ e
15 0" N-AB 0”7 N-AB' O N-AB'

Scheme 39 shows other methods of synthesis for rRla=CcHyRY1"
or CORl'. pProtection of the hydroxyl group of hydroxyacetone
with a benzyl halide and treatment with a base and CO(CO2EL) 2

20 | gives the tricarbonyl compound. Refluxing with NH20Me+HCl in
pyridine and ethanol in the presence of molecular sieve 3A
gives the oxime. Cyclization of oxime with D-E-NHNH2 provided
pyrazole, which can be converted into the corresponding amide
by reacting with an amine or aniline (previously activated

25 with AlMe3). Debenzylation by catalytic hydrogenation
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conpound and by chem stry illustrated in Schenes 42 and 44, 15 reacts it
w th anmmoni um chl oride. Brom nation gives the 3 bronopyridine which upon
pal | adi um cat al yzed coupling provides the desired substituted pyridine.
Schene 45v02g5®b -CHO V 1) NHACL QRIb D-E-B (OH) 2 or N ptiAipsa)esbr 2,
(Ph3P)4Pd O H2SO4 Br V Na2C33 D E V COV Schenes 46-48 describe the
synt hesi s of , conpqund erein rj dazi ne. - Each schene represents a
di f f er enPr2%idehsthe l?ts"1c6’ oBat t EPF ?i‘?g}g‘?ﬁe R G UVRE SN PPt ® R herre 46 an
acti vat ecloseyslme ivel e sCad \ﬁpﬁ.howﬂdaMprnpplmmqmsmn fwuhedledBhi

98/ 57951 p 1P Gesirkal Bonbaghirde Al Metipal Ran?s18houe by Schm dt
and Druey m Acta 1954, 37,_134 and 1467). Conversjon of the
pyri dazi 96 %%ﬁit"rﬂe e Fed& e§EPRY ipge oEiR! zi’dill‘j]m oFaf4F{B®E coupl i ng

pr ovigzlescoheesiosd rtﬁdez;ﬂesrtblruhmdidé pyridazi ne. Schene 46 1) NH2NH2 EtO Ri b
NaCEt ,N1/Rib DDEEB (OH) 2 ,N~jRlb 2~ + ~C V CHO 2) POBr3 (Ph3P)4Pd Br V
Na2CO3 D~ E 'V 10 in Schenme 47, glyoxal can react under basic conditions
with an activated ketone and subse%:w ¥2r omi nat ed/ dehydro- bromninated to
give the desired ketoal dehyde. Alternatively, a protected ketone can react
with an activated al dehyde ndergo 15 br nat i on/ deh obr om nation, be
depr ot ect ed anc{g Xi p,llg@ P%_)l ve the regl SOHE?(PMG' apdehyde.

Cyclization as oNaﬁN'el\/adonl a (Anﬁyr 1 58, 48, 1316) with
hydr azi ne folé dadeyon ald ZSd pr ovitdles the desired
o” OEt
DE-NHNH,
HOAc
H Bz
HoN-AB' Bz0
r\?_—/ Ha/Pd-C N AiMes N
DE” DE” ’
pE- "N
O~ 'N-AB O” 'N-AB
O~ OEt
1. Ox
;f-c_sl 2. H-R!
1!
R At
N= =
pe"Y oY
O~ N-AB O” 'N-AB
10

Scheme 40 shows the synthesis of pyrazole ring with a
chloride group. Chlorination of pyrazole starting material
obtained previously in Scheme 2a with NCS formed
'chloropyrazole. The chloropyrazole can be reacted with an

15 aniline in the presence of AlMe3 followed by amination as

described in Scheme 2a tc give the desired product.
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substituted pyridazine. 20 Schenme 47 OHR Rib 1) NaCEt OH R b CHO + V 2)
Br2 ~Br V. NH2ZNH2 or ?TB S 1) NaOEt 0 ~HO 2) Br2 1 HO O3) TBAF Ri b
4) PDC Br V. DE-B(OH 2 NN, Rib (Ph3P)4Pd p° Rib Br E
25 By anaf’vcfbgfl/%"%g\lScherre 47, in Scheme 48, a al dehyde can Hé“’?%%’d?‘é& Wi t
an activated ketone, brom nat ed, dehydro- broni nated and deprotected to
gi ve the desired diketone. 74 WO 9%l 4gCTI US98/ 12680 Alternatively, a
regi oi someri c ketone can be placed through the sane reacti on sequence to
produce an isomeric keto aldehyde. Reaction with hydrazine followed by
pal | adi um catal yzed coupl i % ovi des the desired ubst ituted 5

pyri dazi ne. Schene 48 Rlb 0 1) NaCEt O + CHOV 2) Br2 3) TsCH Br

V
V
h

V NH2ZNH2 or 1) Na@etN\HR \ Ot TsOH Br V. R1~~NN
D-E-B (OH 2 Rlb~r-NN P) Pd RcB~V 2 3
(0] Et 0O” OEt
NH2
"C@r - Né@
HoN-AB' Xy u
AiMeg 0" N-AB' 0~ 'N-AB
5 Scheme 41 describes the synthesis of compounds wherein M

is a benzene ring and V is a nitro, protected sulfonamide or
ester group and precursor of group Z of Formula I. The V
group is placed on an appropriately substituted phenol either
via nitration as shown by Poirier et al. (Tetrahedron 1989,
10 45(5), 1415), sulfonylation as shown by Kuznetsov (Akad. Nauk
SSSR Ser. Khim 1990, 8, 1888) or carboxylation by Sartori et
al. (Synthesis 1988, 10, 763). Bromination with
triphenylphosphine and bromine (J. Am. Chem. Soc. 1964, 86,
964) gives the desired bromide. Suzuki coupling with the

15 appropriate boronic acid provides the desired substituted

pyridine.
Schame 41
RP 1b D-E-B(OH) 1b
/ \/\ 1) v / \/\R 2 / \/\R
= 2) Ph3P, = (Ph3P) 4Pd L=
20 HO Br,  Br v Na;CO;3 ~g v

Schemes 42-45 describe the synthesis of compounds wherein
.M is.pyridine. Each scheme represents a different
substitution pattern for the pyridine ring. In Scheme 42, a
25 suitably protected aldenyde is subjected to base-catalyzed
condensation with an activated ester to give after
deprotection the desired aldehyde. Refluxing with ammonium
chloride as shown by Dornow and Ische (Chem. Ber. 1956, &9,
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10 Schenes 49 and 50 describe the synthesis of conpounds wherein Mis
pyrim di ne. Each schene represents a different substitution pattern for
the pyrimdine ring. in Schene 49, a condensation with an appropriately
substi t utwo sastdi chl ori de 15 and an activated ester foll opefugseed ugate
reduction by tin hydride (Mriya et al. J. Og. Chem 1986, 51, 4708)
gives the desired 1,4 dicarhonyl _conmpound. Cyclization with fornmam di ne

or a sub87ft uUPERVEARTItRe FMIGRERL LY BT Bt HRTVH-GURES Wik E8BFr ed
regi oi soneféénpyst i mac.Paidaadi amieat Bdyzeds7,2B800upld gaver eMedes t he

desired L 1 p.di:ne. 9 PCTLUS98/ 12680 _Schenme 49
1) NaOEt 8%%%%‘% %%Lﬁ°§ﬂé%&%%\ E@zﬁ@b %ﬁ‘@gﬁ% g%%%%e ﬁBBF@pré?@ﬁBusan
2 Al BN \eayonig pacig proviges ghevdefired $ipetifued/eyrifdee3 D-E-B (OH) 2
[1-JRRb N % (Ph3P)4Pd Na2CO3 D E V 5 Using simlar chem stry, Schene 50
shows how an ami dine can be condegc%ed evvi4 h a 1, 3-di carbonyl conmpound and
subsequently brom nated in the 5- p05|°tnf on“(J. Het. Chem 1973, 10, 153) to
give a specific regioisoneric bromopyrimdine. Palladiumcatalyzed

coupl i ng provides thgoRI®sired substituted 10 pyrinmdine. Schenme 50 R b 0
1) formam di ne - o 1) NaOEt :

OHC—\ Rlb 1b
o Et0,¢” v 7 1) NH,C1 7 %R
or Etozt——z =
2) Hy0* 2) POBry g v
OW/\CORlb
Co
D-E-B(OH) //'—'\\/\Rlb
{Ph3P)4Pd 1\5:2
Na,CO0, D~g \Y
10 Treatment of an appropriately substituted S-ethoxyoxazole

with an alkene as shown by Kondrat’eva et al. (Dokl. Akad.
Nauk SSSR 1965, 164, 816) provides a pyridine with the V
substituent at the para position. Bromination at the .3~
position as shown by van der Does and Hertog (Rec. Trav. Khim.
15 Pays-Bas 1965, 84, 951) followed by palladium-catalyzed
boronic acid coupling provides the desired substituted

pyridine.

Scheme 43

20
RrR1b

OBt
N l A NZ
P N G
Rlb O OEt v v

A <L_AZ
1b or -
OEt
N A NZ v
S 0
o) OEt \Y

\Y
Rlb
: N 1b D-E-B{(O N 1b
B, XK oz AR
H,50, Syzaz (Ph3P) 4Pd b Sp:jf
Br v Na;C0; ~E \Y
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VN RbDEBOH2 N- RRb or C.NN Ib o (Ph3P)gPd ~..~ -NH2 Br V
Na2CO3 DBE V OHO 1) HN V 2) Br2 15 Using the sane ket oal dehyde from
Scheme 50,wg¥gkio¢Aation wth an appropriately substituted pcgndbsitsste
(Chima 1967, 21, 510) followed by aromatization (Helv. Chien. Acta 1967,
50, 1;'34) provides a regioisoneric mxture of pyrazines as 20 illustrated
in Schene 51. Brom nation of the hydrobromde salt (U S. Patent No.
2,403, 710) yi %&%M% rzieﬁsraﬁ@eata E%wé&%@%%@a RUH<¥39%/c12680 the
a

pal | adi um cat al yzed cou e occurs as shown _above. Scheme 51
5 R b D EPEEH) O 4§ @r%waqe 61%? Hz’RP‘NkﬁP?%"EP‘NaV 16?6%9 3 (Ph3P) 4Pd
3) HBr/ Br goibodhdNad{idh [RanEbé pSehered by methdds d:lmz:mﬂi:@d e Syhemesi s of.
conpo g;gamqeré“f \%4.4 %vﬁ:hla%m F.[ﬂnaéhfgrlaé' &5 NESEn Yhe Ml‘@ﬁhobf %m de 10

is pal e contal ning the substi tuent

Allylic bvbhthats cﬁvbﬁﬂq‘%ﬁnédybiaraﬂaétﬁﬁspl %%Hﬁ%m'ﬁ%ﬁ]d’éqdne cycl i zati on
Precur sor eodp 1%%%&%@% aeedreat edbsyttoezed ipnridingr g. Chem 1990,
55, 4724) give e 1-am nopyrazole which is subsequently bromnated with N
15 bronmpsucci m de. Lead tetraacetate nedi ated rearrangenent as shown by
Neunhoeffer et al. (Ann. 1985, 17328chams/idfes the desired regioi soneric
1,2, 3;4riazine. Palladiumcatalyzed coupling provides the substituted
triazine. 20 Schene cud

Rlb CHO
o \4 N rib D-E-B(OH), N Rr1b
N 1) NH4Cl o N R 7%
r
° 2) Br = (Ph3P) 4Pd = .
o) 2 D )
CHO Ph3P Br v Na,CO3 ~E v
0 \Y

Scheme 45 takes a suitably substituted dicarbonyl
compound and by chemistry illustrated in Schemes 42 and 44,
15 reacts it with ammonium chloride. Bromination gives the 3-
bromopyridine which upon palladium-catalyzed coupling provides
the desired substituted pyridine.

Schame 45
20
1b
RYB—CHO
Wi
\Y D-E-B(OH); - 1b
1) NH4Cl Rib 2 2R
J > 7 >
Rlb 2) Bra, == (Ph3P) 4Pd =

Q H,SO4  BrY % NayCO;  D~g 1

Schemes 46-48 describe the synthesis of compounds wherein
M is pyridazine. Each scheme represents a different
25 substitution pattern for the pyridine ring. In Scheme 46 an
activated ester is reacted with an appropriately substituted
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1) R bCH2Br Br Pd(0) N3 Rb Ph3P 2N~ Ngib V 2) NBS VV 3) NaN3 1) NBS N
DE-B(OH)2 ~7 S R11D ~~ Rb 2) Pb(OAc)4 (Ph3P)4Pd Br V Na2CO3 D- E V In
Schenme 53, an alkene is allylically bromnated and the 25 bromde is

di spl acedvd os/grbsae a regi oi soner of the azide in Scheme Sgcr/b6dshospng t he
sanme reaction sequence as shown above, cyclization provides the

1-am nopyrazol e. Brom nation _fol| owed bé | ead tetraacetate nedi at ed

rear r angethate gilfehvAe 2nd\ipy 482 5es R PEHUSO Y1 868014 and_Pragyi ne.
Pal | adi umens altziefl aeupl npgapr 9V dess tded vidEr. deshiedstibhadf nehe Schene

53 5V J . Ph3R, H2 V. BS N- 1" %-

D- E- B( 0%%3'}%@%“% Ef‘g N{%ﬁg@%ﬁﬂ( ghgp%igﬁaﬁ Na2CC8 DBE v
Schenes &tainEesb apapdinperrpvident Hesidefredbmybstdsuteerein Mis a

1,2, & trh@zidieidd) Scheme 54, a nitrile is 10 converted using hydrazine to
gi ve the am drazone which is condensed with a a-ketoester to give the
triazinone as shown by Paudler and Lee (J. Og. Chem 1971, 36, 3921).
Brom nati on as shown by Rykowski &clhemandder Plas (J. Org. Chem 1987, 52,
71) followed by palladiumcatal yzed coupling 15 provides the desired
1,2,4-triazine. Schene 54}1’011 e,y Et 02C - - ~

N—\ Rl D-E-B(OH), N— R1b
NaOQOEt iy Y 2 [/}
Et0,C— \ \
v cio 2) POBrs == (PhsP)4PA
Br v Na,COj3 E v

10
In Scheme 47, glyoxal can react under basic conditions

with an activated ketone and subsequently brominated/dehydro-
brominated to give the desired ketoaldehyde. Alternatively, a
protected ketone can react with an activated aldehyde, undergo

15 Dbromination/dehydrobromination, be deprotected and oxidized to
give the regioisomeric ketoaldehyde. Cyclization as shown by
Sprio and Madonia (Ann. Chim. 1958, 48, 1316) with hydrazine
followed by palladium-catalyzed coupling provides the desired

substituted pyridazine.

20
Scheme 47
ib 1) NaOEt 1p
OHG C}—R OHQR
CHO y 2) Br 5 y
r NH;NH,
or -
OTBS 1) NaOEt 0
s-: {HO 2) Br, Rm_g__fHo
o" T nap =
v 3) TBAF
R'P 4) PDC BY V
) 'N\\ D-E-B(OH) I \
_\Rﬂ.‘) ___\R1b
(Ph3P)4Pd
Br \Y Na,CO4 ~E Y
25 By analogy to Scheme 47, in Scheme 48, a aldehyde can be

reacted with an activated ketone, brominated, dehydro-
brominated and deprotected to give the desired diketone.
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|bCN NH2NH2 1) V.. N R N =1y H2N NH2 2) POBr3 ~--.~ Br V 1b D-E-B(OH)2
r( Iy N (Ph3 P) 4 Pd Na2CO8 D EV 20 In Schene 55, to achieve the
opposite g@ﬁj LsQmer the reaction scheme shown above is dify by the
substitutlngsgyégrotect a-ketoester. Tri.s allows the nnsggﬁag¥38%ﬁplic
nitrogen to attack the ester functionality setting up the 25 opposite

r egi ochgt shyt i V8RS OteL Hdgdd iabthekhier Ratofy (ddr dd Pladddv ahrdugnht ri azi none

which is _bromnated as s . % 8( 579 12680 1

Pal | adi ﬂ?c%ﬂ?yrz%%cgiootilp{L%:%e%?%vﬁaeé??é\%%t erls?i%ms%qegdt)é% . 4- triazine.
Schere 8kdehyde Et (ReERcAq wm%b@nadmzm fphiowed o\ PaARAYM-2) Ag. HCL 3)
A Br vV c4taPPRES RplidE 2sNthe( RoSE}dPdsurlstNaA@ea D, E Schene 56
des%{ibes tge sxnthesis of conmpounds wherein M is a 1,2, 3,4-tetrazine.

Li t M at PSh*O*23 ¥t nyl bromide, transnetallation with tin, palladium

catal yzed carbonyl ati on 10 and hydrazone formati on provi des a diene for a

subsequent . Scheme 48
R1b
R1bolﬁ\7 1) NaOEt O
0 + \ O
CHO V 2) Bry
3} TsOH Br \Y NH,NH;
or —m———

HO
ﬁb , ? 1) NaOEt R \ o
R’ o V 2) Br;

3) TsOH Br Vv

1
H‘”,\’I—N\N D-E-B(OH), R '\"—h"‘w
>—-=< (PhyP) 4Pd $=-(
B V  NayCO; ~E \

Schemes 49 and 50 describe the synthesis of compounds

10

wherein M is pyrimidine. Each scheme represents a different
substitution pattern for the pyrimidine ring. In Scheme 49, a
condensation with an appropriately substituted acid chloride
15 and an activated ester followed by conjugate reduction by tin
hydride (Moriya et al. J. Org. Chem. 1986, 51, 4708) gives the
desired 1,4 dicarbonyl compound. Cyclization with formamidine
or a substituted amidine followed by brominatiqn gives the
desired regioisomeric pyrimidine. Palladium-catalyzed

20 coupling provides the desired substituted pyrimidine.
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Di el s- Al der reaction as shown by Carboni and Lindsey (J. Am Chem Soc.
1959, 81, 4342). Reaction with dibenzyl azodicarboxylate followed by

catal ytic hydrogenation to debenzylate and decarboxyl ate should give after
brom nat iwo98879%she desired 1, 2, 3, 4-tetrazi ne. Pall adi um cabghis@desgoup! i ng
provi des the desired substitution. Schenme 56 (~02Bn 1) nBuLi BnN 1) IN =Br
2) (nBu)3SnCl ""N BnQ2C -N V 3) @%%I CO------ "< 2) H2, Pd 4) BnNHNH2 V
3) NBS NNDE-B(OH2 NN n NI ?Ig)gPd 20 Br V Na2Q03 D-E V Conpounds
of this invention where Bis either a carbocyclic or heterocyclic residue
as defined in Fornul‘d ‘Fao re coupl el to A)asorshaidingenerically and by
specific exa 45 BtR2Gché&ne 57Q§21h§’r and B may be
substituted qB@ WO 35 ﬁﬁigﬂsz 1268 PQFFeh 0- 2 R4. is defined as a
suitabl e protected nitsogen, such as NO2 or NHBOC, a pfovedted sul fur,
such as S-tBu or SMOM or a nethyl ester. hogen- met al——gxchange of the
bromne in bromo-B with n-butyl |ithium qugﬁ}m},gg W g riisopropyl

borat e and acidic hydrolysis shoul d giHee 1b hgy'requi r bor oni ¢ aci d,
-B(OH)2. The WA-Br subunit nmag, al f to ring Mbefore the
Susukl coupling reaction. Deprotecti®bn can?P¥evi de the conpl ete subunit.

10 Scheme 57 B- Br 1) n-BuLi 2) (iPrO3B 3) HCL B- B(OH2 WA WA-B

.D"'E—B(OH)z N//_-N/\Rlb
(Ph3P) 4P4 >-_—.2
NaCO3 D-g v
5 Using similar chemistry, Scheme 50 shows how an amidine

can be condensed with a 1,3-dicarbonyl compound and
subsequently brominated in the 5-position (J. Het. Chem. 1973,
10, 153) to give a specific regioisomeric bromopyrimidine.
Palladium-catalyzed coupling provides the desired substituted

10 pyrimidine.

Scheme 50

0

1) formamidine
R“’_<__(°
2) BI‘Z \
v

N-—_leb D-E-B{OH), /N—\leb
or 4 N N
1b — (Ph;3P)4Pd ===
P>—NH2 Br v Na,COy D~k \Y
OH 0 1) gunN
v 2) Brp

15
Using tﬁe same ketoaldehyde from Scheme 50, cyclization
with an appropriately substituted 1,2-diamine (Chimia 1967,
21, 510) followed by aromatization (Helv. Chim. Acta 1967, 50,
1734) provides a regioisomeric mixture of pyrazines as
20 illustrated in Scheme 51. Bromination of the hydrobromide
salt (U.S. Patent No. 2,403,710) yields the intermediate for
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Br Pd(O Schene 58 describes a typical

can be prepared for attachnent to ring M

as Boc-derivative and the coupled to
aci d undeM™O &SR conditi ons.

exanpl e of how the A-B 15 subunit
4- Bronoaniline can be protected
2- (t-butyl am no) sul f onyl phenyl bor oni c

2- (t-Butyl am no) sul f onyl phegyiuses/rzésic aci d

can be prepared by the nethod described by Rivero (Bioorg. 20 Med. Chem

Lett.

compoun The am nobi phenyl can

1994, pdBYai JReREehe oL baNc M 1 nEFA tednN whRERVLAeu L& ardiaghi phenyl

then be coupled to the core ring

struct \Fed%s described bel ow. 25 Scheme 58 NH2 NHBOC (OH)2 NHBOC NH2 /

So2NHt-Bu 4 [(BOC) 20\ | TFAR R4

Pd(0) 80 WO 98/57951 PCT/ US98/ 12@3RemE0E1 \- Substituted heterocycl es,

Br Br
Schene

R9 R4~ SO02NH-t-Bu SO02NH-t - Bu

hows how t he boronic acid can be fornmed by a standard literature

procedure (Ishiyama, T. I\/Ur
60, 7508-7510). Copper-pro
het erocycl e c be descrl
Lett. 1998, 3 \@@ 7152‘3‘? re
unhi nder ed bor at e 9 t.v_h\ec\h:catﬁ{(o3 so
with HA-B and aften)depretecti yi
59 M For N trogen-|inked heterocycle
Cu(QAc) 2

a, M;

and Myaura, N.J. Og. Chem 1995,

C- N bond coupling of the 5 boronic acid and

el al ., Tet.

ed (L
tDa(EbI ge tﬂéz use ’5‘7‘ Xi ne or

Thepﬁw)@bdobt a?g{)zan be condensed
ds tNaecdesi Ped product. 10 SCHEME

M DE RaNPl X~YZAB

Schemes 52 and 53 describe the synthesis of compounds

wherein M is a 1,2,3-triazine.

10

R,

provide the cyclization precursor.

mediated cyclization

In Scheme 52,
is palladium coupled to a molecule containing the substituent

(J. Org. Chem. 1990,

a vinyl bromide

Allylic bromination followed by azide displacement

Triphenylphosphine-

55, 4724) give the

l-aminopyrazole which is subsequently brominated with N-

15

20

bromosuccimide. Lead tetraacetate mediated rearrangement as
(Ann. 1985,

desired regioisomeric 1,2,3-triazine.

shown by Neunhoeffer et al. 1732) provides the

Palladium-catalyzed
coupling provides the substituted triazine.

Scheme 52

1) RIPCH,Br

P43 (0) N;

N-

Br

vV o 2)

3)

NBS
NaNlNj

1) NBS

2) Pb(OAc)4

In Scheme 53,
25

Scheme 52,

above,

D-E- B(OH)z

(Ph3P)4Pd

cyclization provides the l-aminopyrazole.

Na,CO; Dwg v

an alkene is allylically brominated and the
bromide is displaced to give a regioisomer of the azide in

Following the same reaction sequeunce as shown

Bromination

followed by lead tetraacetate mediated rearrangement give the

77



f a Br 1.Bispinacolado- 9 B(OH)2 base, sieve HjR X Y diborone, Pd x Y mc
2. HO 1. n-BuLl Cu(OAc)2 2. CX2 RL base, f/ nmol. sieve NJ MC X 1| Y 1
Z-OH RRa R F I H Y N~ Nom Condensation |/ Z-A-B Deprotection x Y 1
Z-A-B 15 etic route for maki ng am nobenzi soxazole  derjyvatives
with an im gglgﬂéhcore is shown in Schene 60. Pall adi unj(’%lj/y%gltl%ff'@zed
cross-coupling reaction of an al koxydi boron (pi nacol diborate) with a

hal oar eng  $ seesridzShikeyanpa Eladum-datdrygedCrenpl irfkd @rove@es 7868- 7510) shoul d
20 afford ﬁn ac%%/l.br%rdakgié{llt_ er medi ate, which can be hydrolyzed with 4M HC1
(10 eq.) °FR®a MHiUm-afount of THE at room tenperature to give

aryl boroni c acid. 4-1m dazol ecarboxylic 81 WD 98/57951 PCT/ US98/ 12680 acid
can be converted to 4-trifl uoroneddhdmensdazol e by reacting with SF4 (3
eq.) ,?nd HF (7.5 eq.) in a shaker tube at 40 'C. Copper(ll)-catal yzed

couplTng reaction of aryldoronic agidwth 4-triflgorgnethylimdazole in
the presence of 5 pyrid} nelf éméq.) and 4A %Fecﬁllh\ feves in THF should

provide 1-aryl-4-tri/fTuorepaiRyl i nfdazol e. Lithiar¥on of the imidazole
with n-BuLi, followed by quenchi ng®with nethyl chi*®rof ormate, can give
l-aryl-4-trifluoronethyl-1H imdazol e-5-nmethyl carboxylate. Nucl eophilic
repl acement of 10 f{uggobenzene wiktfy preensord, pot ase+tiym tert - but oxi de and
acetone oxi me fol | owed—by—treatieht m th—20%HE1 ridet Banol  can form

i - ami nobenzi soxazol ®- #btoarfd uor o | - I'PRsFP Fdaz ol e 5\net hyl car boxyl at e.
The ester may then be converted®¥o af aff#e€*by a Vi nréb coupling
reaction. Alternatively, after

Schemes 54 and 55 describe the synthesis of compounds
wherein M is a 1,2,4-triazine. In Scheme 54, a nitrile is
10 converted using hydrazine to give the amidrazone which is
condensed with a a-ketoester to give the triazinone as shown
by Paudler and Lee (J. Org. Chem. 1971, 36, 3921).
Bromination as shown by Rykowski and van der Plas (J. Org.
Chem. 1987, 52, 71) followed by palladium-catalyzed coupling

15 provides the desired 1,2,4-triazine.

Scheme 54

NH,
RbCN — =N N
H,N NH, 2) POBrj =

D-E-B(OH) 3——1&
N
(Ph3P) 4Pd IB:.(

Na;CO03 D~ g \Y%

—
=2

20
In Scheme 55, to achieve the opposite regioisomer the
reaction scheme shown above is modify by the substituting a
protect a-ketoester. This allows the most nucleophilic
nitrogen to attack the ester functionality setting up the
25 opposite regiochemistry. Deprotection and thermal cyclization

gives the triazinone which is brominated as shown above.
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15 the saponification of the ester in agqueous NaOH in THF, the resulting
acid can be converted to the corresponding acyl chloride upon treatnent
with SOC12 or oxalyl chloride, followed by reacting with aniline

cont ai ni novaws/eresubstituent to forman am de. FIuorobenzeﬁ@wgggngaﬁlIarly
be converted to 20 am nobenzi soxazol e derivative by treatnment with

pre-m xed potassiumtert-butoxide and acetone oxinme, followed b reaction
with 200 HElladiamrassplyrRe eSvRtiRg PEIESiaR theaosheri €asiredqhicbils NaOH
in THF to wiezide.acid, which then can be coupled with aniline to give

am de via a coupling 25 reagent (exs4§ﬁ§ﬁ E% under basic conditions. 82 WD
98/ 57951 PCT/ US98/ 12680 SC}1 60 O O- \ONB(OH)2 F'- 1 [/ 1)

PdCl 2(dppf)/ KOQAc/DMSO F | / 2) 3M HCVTHF COOH SF4/ HF excess Ria 100 C,
shaker tube F--~ H NON H NON Rla=CF3 Cu(OAc)?2 |d|ne nol ecul ar si eves
4A R a THE Ala nBuLi CCOOM N\ N/ N -78 %?g%%_ N, R® coove F ::1 /

1) ag. NaOH THF j 1) KO BuinznssON 2 SOL) 2 %HCI,?“'E(CH \'3)) ArNH2,

Et 3N Rt a /R1aH2NP~?CW‘N“|" KNTT B FOT FOOME HN-A 1)
NaCH ArNH2 + AIM 1) 2) Ar NH2, P)}"B’?’op Wi |?3<)th&1 HEHONGHMEZ
4) POBr;
Rlb
D-E-B(OH), }}—\<
(PhaP)4Pd =
5 Na,C0; D~ g

Scheme 56 describes the synthesis of compounds wherein M
is a 1,2,3,4-tetrazine. Lithiation of a vinyl bromide,
transmetallation with tin, palladium catalyzed carbonylation

10 and hydrazone formation provides a diene for a subsequent
Diels-Alder reaction as shown by Carboni and Lindsey (J. Am.
Chem. Soc. 1959, 81, 4342). Reaction with dibenzyl
azodicarboxylate followed by catalytic hydrogenation to
debenzylate and decarboxylate should give after bromination

15 the desired 1,2,3,4-tetrazine. Palladium-catalyzed coupling
provides the desired substitution.

Scheme 56
GO2Bn
1) nBulLi 1) N
Br . BnN, /
( 2) (nBu)3SnCl *N  Bn0C-N
v 3) Pd(0), €O = 2) H,, Pd
4) BnNHNH, 3} NBS
D-E- B(OH); N~
/7 \
N
> _< (Ph;PMPd —
20 NayCO3 D~g \Y

Compounds of this invention where B is either a
carbocyclic or heterocyclic residue as defined in Formula I
are coupled to A as shown generically and by specific example

25 in Scheme 57, either or both of A and B may be substituted

79



DVAP, DVF 2) 20% HCI/EtOH Ra RRa HZNH2ZN N NNNNNOOHNABOB O
H N A o-Flilorobenzonitrile derivatives with imdazolf- core can 5 be
converted to 1-am noqui nazoline-|Himdazole derivatives by treatnment with
fornaniding 3@&% {n pyridine and ethanol (Schene 61). 83 WD 98/57951

PCTI US98/ 12680 SCHELE 61 f=~ Rla ~Ria Pyr. N Hz 1 N N PFTAPRESESE o1 N N
/[,N+ FCONH,, NH\NI / CON\H A HCl I B B 5 Schene 62 illustrates the
prepar ati Qoefoai @ycl ivw 0Rfihps eddTRdisat esbl €adich@ct 6a coTm@gREs Wi th

i ndazol e and indqle _ f eneral _Lype be obt ai ned
by the ng?ﬂ%JﬂBS%?i%gg |nCbﬁgggg%gggi%gl552§u%5?§f§.a%hgqgﬁﬁggole N oxi de
can be re8¥ed I3y cangthvhinstest nBeHRRTRERLdRFParget PEpHEhyl phosphine in
ref | uxi ngptehitenanf ekbewesl vayent hebutydridltpsius, ofudr@ingt witle substituent to
a carhoxylic. aci i i.¢ hyde roxi IVe.] ol e
interggdig %L.&ﬂgﬁﬂ&2%§r%§§5%ﬁb¥géggﬁq?ﬁgogg%g$:§g§ﬁpb8§%€§§%hdazole
product . Fedsized pesphidiatis mBy ~B&ODt ai ABE YikrRtheuprsthdiay P5 | ndol e
Synt hesi sa{£x43y Syhke80to MGlg M befd2b)tHer gusai ERPPILOpGI pdedtponubst it ut ed
phenyl hydrazi ne and acefo none F [._e ation using standard
syntheticﬁﬁeﬁékfz31FHC%§%iéﬁﬁ%%%%etpﬁtégﬁﬂxaffo%ggggé}'3-fornyl group by
treatnent with POC13 in DVF, the optional protection of the indole NHwth
the Sem 20 group ( TMSCH2CH2OCH2CL,sdeekle SWM-) and oxi dation of the al dehyde
to a carboxylic acid which is now ready for transformation to indole
product. 84 B— Br

1) n-BuLi

2)  (iPr0);B

3) HCl

B~B(OH),

——J——’ W—A—B

PA(0)

w-r-=
I

Scheme 58 describes a typical example of how the A-B

15 subunit can be prepared for attachment to ring M. 4-
Bromoaniline can be protected as Boc-derivative and the
coupled to 2-(t-butylamino)sulfonylphenylboronic acid under
Suzuki conditions. 2-(t-Butylamino)sulfonylphenylboronic acid
can be prepared by the method described by Rivero (Bioorg.

20 Med. Chem. Lett. 1994, 189). Deprotection with TFA can
provide the aminobiphenyl compound. The aminobiphenyl can

then be coupled to the core ring structures as described

below.
25 Scheme 58
(OH) , NHBOC NH,
NH; NHBOC

Naf SO,NH-t-Bu & l o V |

= . ~

| (ocr.0 [ | s RN

3 ]

& —_— S R4

» 3 _E___., _~~_-50aNH-t-Bu SO,NH-t-Bu
Br Br PA(0) |
N

80



WD 98/ 57951 PCTI US98/ 12680 scH ME 62 \ | \ | \ CNi) Ph3P: C02 \ CON AB

o~ ii) KOH, H202 EDED EtOHED \ I \ I \ LL i) POC13, DWVF CO2H CON-AB P

i) TVMB(CH2)20CH2CI, P H NaH, DM ED ED ED iii) KMnO4, H20 Acetone 5 Wen

B is defi maxosesyesf-Y, the follow ng description applies. Geppsshgged B are

avai | abl e either through commercial sources, known in the literature or

readily synthesized by the adaptation oi standard pr ocedures known to

practioners sk94 é\lfﬁ‘ﬁ?sttﬁéuafaf‘ FEBT YONT 22y TR O o1 oWg Aeyuithed

reacti ve Yaruetiicoralidgcanpbeappemeddoy ca amadmijsrcbfl:kem& precabiape

avai | abl }ﬂ'ﬁ]gfam EOREATER! i} 2 259U Brd Nl Cagbyy € Or
W4

[
readily s adapt ation stan ar\c,impro edures known’t

praction sﬁéqel‘éélol)n t Fr@PBFF BFO’E)‘P"Q%EF]&'I%M%&%JP]{WQL P BBl es t hat
f ol : ow é%ﬁ_ﬁlﬁ?l@%lﬁ ayhdr heuer;edxfz&ge _G%éﬁ%e ther Edd RGs ;a;esertlaga i sd
outline a . Preparation : e u m an
Sul f am de(II‘ar“Hk}g?s' %ét \ﬁg‘ ;k g'eéi n%ﬁg% Fﬁéefé’o g’v?%ﬁézﬁ%%% r e;Et t¥e
f ol | owi ngoyefuEbleNdo rurseAbgamcanﬁsosummmd dforaté WasY the botoa- NHR2
as a CLO(Qu edt NEloDiaY one bkt g pS%HASUEY YEkiPGUAISBLRAcE0 2 a
secondary NH ClC&u) Y A- g, s gart of,a _rin or cha| n

after 4 otectio ields the desired prodduc

10
SCHEME 59
M
For Nitrogen-linked heterocycle M.
R1a N
- [h%
N\( P
6@ Z-A-B
Cu(OAc)2
Q gr 1.Bispinacolado- Q B(OH
diborone, Pd ‘ (OH)z m°' siove N\/
s - G
1. n-Buli
Cu(OAc), 2. COz R!
base, f:?y
mol. sieve U N\T)
e Q
Z-OH
R'a '
= R
R JT? r’“ ‘//////
Condensation
e Z-A-B Deprotectron e@ b AR
15 A synthetic route for making aminobenzisoxazole

derivatives with an imidazole core is shown in Scheme 60.
'Palladium(O)—catalyzed cross-coupling reaction of an
alkoxydiboron (pinacol diborate) with a haloarene (see,
Ishiyama et al, J. Org. Chem. 1995, 60, 7508-7510) should
20 afford an arylbérate intermediate, which can be hydrolyzed
with 4M HCl (10 eq.) in a minimum amount of THF at room

temperature to give arylboronic acid. 4-Imidazolecarboxylic

81



3 ACHas a C1CO-Y A-O0C(O-Y substituent 4 AA-NHR2 as a O C(O -CR2R2a-Y
A-NR2- C(O - CR2R2a-Y substituent 5 a secondary NH O C( O - CRRR2a-Y
A-C(O-CR2R2a-Y as part of arin or chain 6 AA-OH as a CLC(O - CR2R2a-Y
A-OC(O - B50d] substituent 7 A-NHR3 as a CLC(O NR2-Y A-NR2- C( O) NR2-Y
substituent 8 a secondary NH CLC(O NR2-Y A-C(O) NR2-Y aLFHPYE% ring or
chain 9 A-OH as a CICCONR2-Y AAOC(ONR2-Y substituent 10 A-NHR2 as a
ClS02- Y AadRR-S02 ¥ conbsttiddient 4 1dr ot Secondanyl iNHaa2802-B¢ A- S02-Y as part

of a ring or.chal W;l3 ér ) 8afh SH2- GRER2&:- Y Ay MR S02- CR2R2ar Y
substitueﬁt ?LSlhrgj sécondalr\lgﬁlz\llﬁ)ls?)z-CRZR(Z_a- 52% SOTZ-CRZRZa- as, ;rt of a

rin or cha?n @4 A°RPRY{EE £aERrIY2eNRERUPIANKRSS TP ONROE var Pttent 15 a
secondar yadtt GHSE2 4NBR: 1 forStethiRRinidar lgaih e presanoe afhain 16 A-C(O) Cl

HO. Y as wge QPsYe $PQ§:§& et e 861 MO 984 a4 99 TETLHSIR 126800617
A-C(OTC1 HR2- ¥ as a -C(O-NR2-y,substituent , 18 A—C(foz‘Cl a secondary NH
A-C(O-Y l-aryl-4-trifluoromethylimidazole. Lithiation o he
imidazole with n-BuLi, followed by gquenching with
methylchloroformate, can give l-aryl-4-trifluoromethyl-1H-
imidazole-5-methylcarboxylate. Nucleophilic replacement of
10 fluorobenzene with pre-mixed potassium tert-butoxide and
acetone oxime followed by treatment with 20% HCl in ethanol
can form l-aminobenzisoxazole-4-trifluoromethyl-l1H-imidazole-
5-methylcarboxylate. The ester may then be converted to an
amide by a Weinreb coupling reaction. Alternatively, after
15 the saponificationr of the ester in agueous NaOH in THF, the
resulting acid can be converted to the corresponding acyl
chloride upon treatment with SOCl2 or oxalyl chloride,
followed by reacting with aniline containing an o-substituent
to form an amide. Fluorobenzene can similarly be converted to
20 aminobenzisoxazole derivative by treatment with pre-mixed
potassium tert-butoxide and acetone oxime, followed by
reaction with 20% HCl in ethanol. The ester can also be
saponified in aqueous NaOH in THF to give an acid, which then
can be coupled with aniline to give amide via a coupling

25 reagent (ex. PyBrop) under basic conditions.
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as part of a ring or chain 19 A-CRRRRaC(O Cl1 HO Y as a A-CRZR2aC(0O-OY
substituent 20 A-CRZR2aC(O) C NHR2-Y as a A-CR2ZR2aC( O -NR2-Y substituent
21 A-CRRR2aC(O Cd a secondary NH A-CR2ZR2aC(O)-Y as part of a ring or chain
22 A- S02CWObER9M as a A-S02-NR2-y substituent 23 A SO2Geusgssaasiary NH
A-SO02-Y as part of a ring or chain 24 A-CR2ZR2aS02CI NHR2-Y as a

A- CR2ZR2aSO2- NR2-Y substituent 25 A-CR2R2aSO2C1l a secondary NH

A- CRRR2aS02-Y as part of a ring or SR Phe chemi stry of Table A can be
carried out in aprotic solvents such as a chlorocarbon, pyridine, benzene
or toluene, at tenperatur bangl ng from-20C to the reflux point of the
5 solvent and with or wt Fv‘g am ne base. 87 WD 98/57951

PCTI US98/ 12680 T bI egB: Pr ap%'f' on_¢of ketongd inkagesg ween A and B.

t hen the react p_give yhe ORxn. &UDSIi tuent 0 ing? product No. if

A contains Y is X— - C( A- CR2R2aC(0 C1 BrM
-Y A-CRRR2a2@0) PACRMER- ¥ A- Rea-Y 4 A- CRRR2aC( O d
Br \jCR2ZR2a- Y A—CR2R2aC( Y The coupling chem stry of Table B can

be carried out by a variety of rret hods. The Gri gnard reagent required for Y
is 5 prepared froma BensapeFeycest Y in dry etm@r,. dinethoxyethane or

t et rahydr of uran at 0 t he 89 1Qurhake tee _
N -
2= CFs
Cu(OAc),, pyridine
molecular sieves 4A
R1a THF R’EI -
nBuLi
/ﬁ< CICOOMe
N N\(N _ -78 °Cto RT N Ney
COOMe
F F
1) aq. NaOH/THF
1) KOtBu + HONCHMe; 2) SOCl,
2) 20% HCVEtOH 3) ArNH,, EtaN R‘“
R1a
HgN /f_:<
NN '
N7 \‘//
o COOMe HN—A
1) NaOH
DMAP, DMF 2) 20% HCI/EIOH
1a 1a
~é©r 6@
HN—A HN—A

o-Fluorobenzonitrile derivatives with imidazole core can
5 be converted to l-aminoquinazoline-lH-imidazole derivatives by
treatment with formamidine salt in pyridine and ethanol
(Scheme 61).
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of the solvent. This Gignard reagent can be reacted directly under very
controlled conditions, that is low teneprature (- 20'C or lower) and with a
| arge excess of acid chloride or 1D with catalytic or stoichionetric copper
brom dedi rrg];(mé ul fide conplex in dinethyl sulfide as g solvent or with a
variant ther eo%5 her nmet hods avail abl e i ncl ude transf OIPH‘FIHB 8‘?#8 Gignard
reagent to the cadm umreagent and coupling according to the procedure of
Carson and Prout (Org. Syn. Col. 1®cyBME & (1955) 601) or a coupling

nmedi ated by Fe(acac)3 according to Fiandanese et al.(Tetr. Lett 1984,

4805), or a coupling mediated by nanganese (11) catalysis (Cahi ez and
Laboue, Tetr. Lett. 1992 33(31), 4437). 88 WD 98/ 57951 PCT/ 98/ 12680
Tabl e C Prepar atl on ether and thi gather 1ink _bet Aand e then
the reacti we N Rxn. swb;gtlt’i}@h‘t of f A contains :
Yis : product A—O—l Br- Y A O -Y CR2R2aOY 3
A- OH Br-CR2R2 Y 4A\&H|Br-Y A-S- a- S N8 Y
A-CR2R2aS-Y F'e A SH Br- CR2 Y AHBCR2R2a-Y The %t her and t hi oet

| i nkages of Table C can be SBpr epared by reacting the two corrponermts in a
pol ar aprotic solvent such as acetone, dinethylfornmam de or

di met hyl sul foxide in the presence of a base such as potassium carbonate,
sodi umthydri de Sshepet &8st Linstragesxtiae rueparafper o2 Lk cyghgr nepde om anmbi ent

t enper at ur Enééhﬂehﬁa&@é iéa@ﬂr@ ReI Bbmsuridae wsehVeriadsied andabhdn 1l

Preparation of -S es from th| oet her of and it
is oxi di zeSPTed | mPgu é‘e\/\,??xg SR 8P opet % 3bby( t%

benzoi ¢ acm%tf(@hmhlwe@ hJe*l @?{ﬂme ?Q’eeﬁﬁ’e?l%h”e%%l Th@hémfa{@tet N*

oxide can be reduced by any number of methods including

10 triphenylphosphine in refluxing toluene followed by the
hydrolysis of the nitrile substituent to a carboxylic acid
with basic hydrogen peroxide to give indazole intermediate
which may be coupled in the usual way to give indazole
product. Indole intermediate may be obtained via the Fischer

15 Indole Synthesis (Org. Syn, Col. Vol. IIXI 725) from an
appropriately substituted phenylhydrazine and acetophenone.
Further elaboration using standard synthetic methods including
the introduction of a 3-formyl group by treatment with POC13
in DMF, the optional protection of the indole NH with the Sem

20 group (TMSCHPCHPOCH2Cl, NaH, DMF) and oxidation of the
aldehyde to a carboxylic acid which is now ready for

transformation to indole product.
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Rxn. starting Synlett, (1992) 235) (1992) 381), the No. material is : the
product is product is 1 A-S-Y A-S(O-Y A-S02-Y 2 A-CRZR2aS-Y A-CR2R2aS(O)-Y
A- CR2ZR2aS2-Y 3 A-SCR2R2a-Y A-S(O) CR2R2a-y A- S0O2CR2R2a-Y 15 The thioethers
of Tabl e Gvesss®msns a convenient starting material for thecpusRabapi on of
the sulfoxide and s'ilfone analogs of Table D. A conbination of wet
al um na and oxone can provide a rellabl %fagent for the oxidation of the
89 WD 98/ 57951 PCTI US98/ 12680 t hi 0® t0° the sul foxide while
m chl or oper benzoic acid oxidation will give the sulfone. Qher features of
the invention wll becone apparent i e course of thg follow ng
descriptions Pf ®xenplary 5 enbodi ne ich are gIVﬁ pr illustration fo
t he i nventi on d are nosgjnhended | %4 hé . EXAMPLES
#ho- 9 §0801 nol 1).73- et hy! - 5[(- .
[1 1'] - bi phen- 4N¥l carbon pﬂ razol €4 nesyr‘TE'saJt»-
& 6. 26 PmDI) (EP chem ~Soc. 1951yp2851) is added
to 40 nL of concentrtated ﬁydqochlorlc 15 acid at 0C. Sodiumnitrite (3.0
g, 43.4 mol) is dissolved in 15 nL water, cooled to 0C, and added
dropwi se to the isoquinoline solution. The reaction is stirred for 30 mn
at O0C Stannous chloride dihydrate (2 eq) 1is
concentrated hydro ic acid, the ol ution cool ed

dr opwi) §O%la: PME i soq ne | ut i of N donis

eg?ﬁgay the pregipi ate IS

00 ice colrd brite=<Xoll owed by 100
mi fép et her solabion. The brown &5 solid is

dri ed under dynam ¢ V;g ght. The tin double salt of the

i soqui noline (9.0 g, ?) i's suspended in 100 nL glacial acetic acid

and et hyl 2, 4-di oxopentanoate oxine (4.0 g, 21.3 mmol) added dropw se. The

reactign was brguahty ;E0aLEInld QYN e THToNERL QBVHIG ARSI C acid

was

pl aced in the
i solated by fp
m. of a 2:1 petrol

applies. Groups A and B are available either through
commercial sources, known in the literature or readily
synthesized by the adaptation of standard procedures known to
practioners skilled in the art of organic synthesis. The

10 required reactive functional groups appended to analogs of A
and B are also available either through commercial sources,
known in the literatufe or readily synthesized by the
adaptation of standard procedures known to practioners skilled
in the art of organic synthesis. In the tables that follow

15 the chemistry required to effect the coupling of A to B is
outlined.

Table A: Preparation of Amide, Ester, Urea, Sulfonamide and
Sulfamide linkages between A and B.

then the to give the
Rxn. reactive following product
No. |if A contains : substituent of A-X-Y :
Y is :
1 A-NHR? as a Cclc(O)-Y A-NR2-C(0) -Y
substituent
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30 evaporated and to the residue was added 100 niL water,
neutralized with solid sodi um bi carbonate.

et hyl acetate (6x50 m.), dried over sodiumsulfate, and evaporated to give
the title g@ﬂgg%g as a brownish solid (5.15 g, 86@6y|eld whi ch was >85%
of the eSrred pyazol e regioi soner. The material may?oEV$811%¢ ed by
silica gel flash chromat ography eluting with 5% nethanol in chloroform 1H
NVR (CDCL3) 6] 1.24 (t., 3 J= 2CH3) , 40 3H, pyrazol e CH3),
4.24 (q, %H, %fef"n{%??rbg% f}cg%’ 98/ 57958~ ééﬁ/ﬁé%/ 12680 6.89 (s,
1H, pyrarol e Hs pArrOofda 1H, |J=5.9 Hz, H4), 1.75 (dd, 1H, J=8.8 Hz, J=2.2
Hz, H6),|7.89 £fhqg bH cd38.8 Hf, H5), 8. 05 (df 1H, J=2.0 Hz, H7)} 8.58 (s,
1H, J=5. P FZ,[HB), 9.29 (s, H% |\/|S(ES):Azzsz1(Y Fy+ (1009,
C30H29N503S 5| 538 65 410 a sol| GEFER of 2 - tert BBt GI¥rithosul fonyl-[ 1, 1' ] -
bi phenyl 4-v|anﬂn31taem9 Q. 7419 mmol) in 100]m._of anhydrous
di chl or oppt hane \wpger can atnD<@@§ 8 chzﬂzbrqge Wes_adsledr2dpapyil se
trimethy| al um nium 10 9 m, é ) 2M 10 hexgﬂe) The s#lution was
stirred for—3pSYRSEL —¢enpeLaLuLe?—thv'
1- (i soqu ﬂolyna7beqphﬁa3ymmthylcﬂepgreanﬂn?a—warbexybfﬂekaﬁzagﬂ g, 7.19 mol)
in 70 ni)of anpfwydrous,edichl oqonethane was added dropw se and the reaction
warnmed tp 40C ang'allomed to|stir for 15 hours. The reaction wa$ 15
quenched \'A'I:J‘_h 3&1@%01’; F‘h?‘-q;mur eplrl o c- QDI rl at nr~ rh | ut nd \ALf h 504 nl wat er
and rade|basi kavéit hssal i d sodi| eaceay borisle-vTHe- opbasx&cn@m@aseparated and
t he aquegpus ek&hﬁﬁﬁ%ﬁeﬂkth dilchl oronet hane (3x30 nL), dried overn sodium
sul f at e, [armd vaparateg 1o gifve the am ae (3- 6 '2 3 a brown
20 solid{and p* f BEi &nt  pur CLF (PRt He nextAsNBBﬂ3¢Hém miteri @l may be
purified|by s imﬁﬁilgebntlash ¢hronmat ography eluting with 5% net panol in
chl orofo S (ESH 2 + (400% . 1 s dissolfved in 60
nL acet ohé to|®whic dar qggdec%ggr% %%IgEOpertenz 5@%?@&@ (70% (1. 86 g,
7.55 25 mmol) @ﬁdxﬂﬁeoﬁeactlor allowed to stirl overnight at anbi ént
t enperat yir e. Thﬂuﬁ&%icdaypthe sol vent was renmgved under reducedjpressure
and the ygsidug faken up in 100,pl,¢ach of A-0-C(O)NR2-Y
substituent
10 |A-NHR? as a ClS02-Y A-NR2-502-Y
substituent
11 a secondary NH Cl502-Y A-502-Y
as part of a
ring cor chain
12 |A-NHR? as a C1S02-CR2R28-Y | A-NR2-502-CR2R2a-Y
substituent
13 |a secondary NH |ClS02-CR2R28-y |A-502-CRZR22-y
as part of a
ring or chain
14 |A-NHR? as a C1502-NR2-Y A-NRZ-802-NR2-Y
substituent
15 a secondary NH ClSOz—NRz—Y A—SOz—NRz—Y
as part of a
ring or chain
16 A-C(O)C1 HO-Y as a A-C(0) -0-Y
substituent

The

cool ed

to 0OC and'

solution was extracted with
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et hyl

and the organic dried over sodiumsulfate,

N-oxide as a pale red solid in

for the newpD 9845251

M5 (ES+):

acetate and saturated sodi um bi car bonat e.

The phases

are separated
and 30 evaporated to give the

guantitative yield and of sufficient purity

556.20 (MrH) + (15%;
The N-oxide was dissolved in 110 nL of anhydrous pyridine

578.21 8/12%

oSy

ngﬁ%

1;‘,00% .

chlori de 4649863 myl)-was-added in three 35 equal portions and the
reaction ablo%gdct@)§1|r at antmmm@ ytagpgratureAptgbngﬁB-YThe pyr {di ne
was renoyed u1der reduced pre<sqﬁﬁ and tg t he nesi due was added 45| nL
et hanol aprme—gmmd—tfre—treact+on DEIIIC days.
The 91 VWH@S/)EQGQOFEEYLBQS/lZE@OseceadarynNﬂas peared-vnt o cracked|i ce and
the sollas isplated by filtratligh apd dgi gd unger vacuumto yield £.33 ¢
(65% vyi ¢l d) bf a mixture of 1-an1n0|so uinoling (mjor) and 4-
am nOi SO:U: /o |nn /m nnr\ and'..‘gt‘lQ Ncnlild NS (I:Q+\ 5 _K5RK58 ?b (lVH'H)-l‘
(100% , HRYS EA&%RRQH(WBONWS gal & (M+H) +a- éﬁBRza@%ﬁ,oipund _
555.21858. To]20 nL of trlfluorggggkgta0| was @dded the 1-
am noi sofrutrottme—conpottd—andthe ni ght.
The next |28y {AeCRRIAENLONRIS remﬁW@dYundea r edu¢ edCrBrpresourr2 | he
resi due frade pasic mnth aqueou<s%gghgqheﬁ@rbonate cooled to OC, extfacted
with ethyT a CPlare) ,_aried_over SOUIUHIbzgidLU, ard—evapor at ed.
The tan ;%¥id %) Q?Q%Q} b §|PF€8“@éFny%sh AoCBAR“RBFONEY ogr aphy
eluting [with 1596N®C}VC}K13 tCagiper&.Sﬁ g (76% yield) of the titlg 15
conpoundfas a)Jlight tan solid. E§E)cﬁ§gnl4 M+H) + (100%, HRMS| ( FAB+)
for C26H : §9 155236, rotnt—T499—5355+—FRre—profiuct was
then treh22d Wt$P2fk equi val edNEBR-Yneshane sul AoRDz-BBZ€Yin THF.
Evaporat|on of the solvent gavesu 2Q:Exgapte 1, M5 (ES+) 499.0 (MtH) |
(100% , 1|§ 1P5C, Eﬁﬁﬁple 2z
1- (1' - Anl fo- i FOgeR4fot - 7' -yl ) - 3 ReEREPRRTY 2 el AYFSATY onyl -
[1, 1" 1- b| phen} 4-y1) car bonyl am nakppaazobe aesyl ate 25 The title conpound
was preppred pnal ogously to Exﬁgghg d+ chain
24 |[A-CR2R22g03C1 NHR2-Y as a A-CR?R22502-NR2-Y
substituent
25 |[A-CR2R22g505C1 a secondary NH |A-CR2R22503-Y
as part of a
ring or chain
The chemistry of Table A can be carried out in aprotic
solvents such as a chlorocarbon, pyridine, benzene or toluene,
at temperatures ranging from -20 C to the reflux point of the
5 solvent and with or without a trialkylamine base.
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M5 (ES+) 498.0 (MtH)+ (100%, np 175C. Exanple 3 30

1-(4' - Am no-isoquinol-7"-yl)-3-nethyl-5-[ (2" -am nosul f onyl -

[1,1']-bi phen-4-yl)carbonyl am no] pyrazole The title corrpound was prepar ed
anal ogousl y 1 npl e 1 I\/S (ES+) 499.0 (M+H)+ (1009,
Exanpl e 4 Wf? 5(%2w nol - 7' -yl )-3-nethyl -5-[ (2" - ani nosul fg’EVUS‘[si”?‘O]

bi phen-4-yl ) carbonyl am no] pyrazole 92 WO 98/ 57951 PCT/ US98/ 12680 The title

conpound WaSpg¥1RPank edpﬁip&ﬂgﬂwﬁl yftlaadz_:)fﬁNTnllﬁkﬂ.aes I\ﬁt@ESﬁ)Aﬂe&m B.(MH) +

(100% . 9 Exafple 5 3- 71' ulnol .

[(2'-am njosul fonyl -[1,1"]- b| rhen 38 eV lc\)"ﬁey tg ]e % met hyl i soxazol i ne
The titl ¢Rssrpound was prepar e&jimltégﬁnwﬁ/ to E@alrﬁpll@glproqleﬁqu ( ES+)
202, 3 (Mot (100%corerarml & By is TTIT AbX v

- (I soquifnor- 3- ((Z7-anf nosul fony - bl phen- 4-

yl)car bor;L! i Angg)(;m* Ry-H sop2 B Y ne— 15 Fhe T4 @) uu..yound was—pr epar ed
anal ogoudhy t b AEzRAgaE (D) C1NVE HaSG-) 487, 3 (M A—((W%C(Exam e |7 20

3- (1 soquifnol - Y [ (2" -an fzggl [1, 1 2494

yl ) car bor;}l atr ..u&&)@eﬁm%ﬁlﬁ.g Fe—tit %%@%%uﬁu WX; ared
anal ogoudl4y t AEQ&?rﬁﬁaé?(P)CWB BEYECRABTSY (MHH) A Hf@éfc(oﬂ@ e 8
3-(2' - Aminobemzi m dazol -5"' -yl )-5-[(2' - am nosul mel -(1,1']- biphen-4-yl)

am nocar bonyl | -5-net hyl | soxazol Ine 30 To a solution of nethyl
3, 4-di am nobenzoate (7.50 g) in nmethanol (225 nlL) was added
N, N - di car bobeRhg| oxyplmschyheni sonhicdufabl ¢ 15,20 §p. cahelekauti by & xture

was broughfartigey!®f debhokar 4rhe diaghav@sréfiminesdeaitrddEdH Xt use was
allomeg prepared from a halogen analog of Y in dry ether,
dimethoxyethane or tetrahydrofuran at 0'C to the reflux point
of the solvent. This Grignard reagent can be reacted directly
under very controlled conditions, that is low temeprature (-
20°C or lower) and with a large excess of acid chloride or
10 with catalytic or stoichiometric copper bromidee.dimethyl
sulfide complex in dimethyl sulfide as a solvent or with a
variant thereof. Other methods available include transforming
the Grignard reagent to the cadmium reagent and coupling
according to the procedure of Carson and Prout (Org. Syn. Col.
Vol. 3 (1955)

according to Fiandanese et al.

15 601) or a coupling mediated by Felacac)3
1984, 4805), or a
coupling mediated by manganese (II) catalysis (Cahiez and

Tetr. Lett. 1992, 33(31), 4437).

{Tetr. Letct.

Laboue,
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to cool. The stirring was continued at rt for overnight. The 35 precipitate
was filtered and washed with ether (40 nL) and air dried to give

2- benzyl oxycar bonyl am no-5- et hoxycar bonyl benzi m dazole (9.80 g) as a
purpl e solWo.98&851 mass spectrumz (rel. intensity) 326 (Mirudéirese®3 WO
98/ 57951 PCT/ US98/ 12680 A suspensi on of benzim dazole (1.58 g) In

nmet hyl ene chloride (40 nL) was coo dto -78C, DIBAL (1.0 Min CHzCl12,

21.87 nL) RRrafded FFPRAT Ff?ﬁg AR Ghicekbarclipkages ihetateen - 78C
for 1.5 and slowy vxar_maLpLQ A anfh® 5 reaction was quenched with

met hanol -(2 M), HCL (5% 2 nl)yenTRBeSPLYEN ed and thg residue
partitioned bgtween ethyl acegt a?g v %( Y ﬁigiﬂ?%oghng waghed with
PY RS

water (pE¥®nl), Dbrine (40 nL) SuHFFéEI“%K}"erofsodl to gie
2- benzyl dxycaf bony| eontrirds hydroxynet hyl benzi m dazeligct 1lakx® .. 1d ESI nass
spectrumz(re Ihtensity) 29 MgH, 100) . To afsolufron of pyridine (3.83
g) in rre1—§'y+-e i ? Nk} Ar9-

Hxt ure was
stirred a2 __ r1AfOR2HZRsOHuUt es | Bek¥owed by addit

of 2-
benzyl oxygar bppylam no- 5- hydr ¢ b pHepzi m daggl 2 In 18 net hyl ene
chloride 52" Hé)ﬁ DivFE ’“(‘rm‘)é¥ #ﬁg li{ju,tluu R'SC&%& ‘37%}- S FF

L=y - 41 1 1) i e
for 2.5 p4.___Ti®-$%irds of the,BSOVvent Was _reno
kate and sodiumb

partitioped bejvegmz2£idyl ace KaFRPRP4E_ sat.) | washed
wi th KHSOE—(h% I n HZ0), wat e] and_prime; arted tf

OVET gﬁAIUHIbUIIcte to 20
give ald oS ¥ 2 (rol A-SER zﬁ"ﬂm 296 ( M+H,
100). To a sol ution of al dehyde (0.50 g) in ethanol was added a sol ution

of hydroxyam ng }Chyd'[g‘(’)ghl arg \/\/S‘[%Ft%’grg%}nﬂi%eﬁ'h% 5 Eeel and a_  sol ution of

sodi um acet at e &n APxPEre was
stirred aprepaps@riy gmactml@m tiay two et drmp@henes meraopedaandprheww te
pr eci pi ta&sw@étfédéreraesd,ace%aeeddmé&y@wfmﬁmaealo& dried to give the

oxi nme (O. nmas rumz intensity) 311 (M+tH, 100). To a
sol ution gf‘ %‘Z%ﬁé B SrrPﬁ‘Bsén% Vi dretRsT S Ha 28l E°%®S%Hm§1) in

THE (50 nt;xrknmamuwdmthdradeybGCammsn(tﬁn Ik byxoxtidet Bks m xture was
added ble@@ﬂperature ranging from ambient temperature to the reflux

f’%

ARCREZR22G0Y Ut i on

I AU UICT VVA O S0 T T ed at rt
ddSanid t he residye was

10 point of the solvent used.
Table D: Preparation of -S0- and -S02- linkages from
thiocethers of Table 3.
and it is oxidized
and it is oxidized |with m-chloroper-
with Alumina (wet)/ |benzoic acid (Satoh
if the Oxone (Greenhalgh, et al., Chem. Lett.
Rxn. | starting Synlett, (1992) 235) | (1992) 381), the
No. |material is :|the product is : product is :
1 A-S-Y A-S(0)-Y A-S02-Y
2 A-CR2RZ22g5-y | A-CR2R225(0) -Y A-CR2R22505-Y
3 A-SCR2R22-Y |A-S(0)CRZR22-y A-SOQCR2R22.-y
15 The thiocethers of Table C serve as a convenient starting

raterial for the preparation of the sulfoxide and sulfone

analogs of Table D.

A combination of wet alumina and oxone

can provide a reliable reagent for the oxidation of the
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(5.25% 2.4 nlL) dropwi se at OC under stirring. After addition of bleach,
the stirring was continued at rt overnight. Mst of the solvent was
renoved and the m xture 35 was partitioned between ethyl acetate and water.
The or ganl was separated and washed with water, brine; dried over sodium
sul fat e. e P88l ting solid was recr ystallized using nﬁ?W?%‘ﬂ%‘”

chl ori de/ hexane (1:1) to give isoxazoline (0.25 g) 94 WO 98/57951

PCT/ US98/ k%@%@theé @ R sGOFROWHd yhEDL FRSS csBEEiBdHRA c(h8la intensity)
395 (MtH, 1Q0 sol.ution of _i.soxazoline (100 ng) in DVF (5 nlL) was
added tri PRSP ?’r?’hew‘(q:‘bgr‘rﬁ?, EZS“tléPf’ but yl ani nosul fonyl 5

[1, 1'] - bi phenyPtHey| jemtrivres (44 S-hey ingadt BOP Wildgbaghme Hpparerncist on mi xt ure
was sti rreﬁheakoéége terthReghd1 1 Ny dayerid@ondl ¥k Ué)@érdﬁﬁﬁx?arti tioned

bet weep tg%/) %g eB”%‘ﬁS rrL% and wa er J(hf tra)C E(':%e I—LCl (5% 4 x
10 m) S SRPRRTBFLS BHarente dhhve £8F o huk ks el R0 Thentves iar oy i ne
(10 m) ; cmdedrén@vdmtepdednts Hef dimiting tthregdofind concentrated to | eave
3-(2- benzyl oxycarbonyl am no-5-yl)-5-[(2'-tert-butyl am nosul f onyl -

[1,1']-bi phenyl - 4-yl ) am nocar bonyk#&lgg%#yl i soxazoline (120 ng). ESI nass
spectrumz (rel. intensity) 681 ( ) :

3- (2- Benzyl oxycar bonyl am no- 5-yl ) - Bxggie. 115

Cert. hutyl api (wsuinfiasyisdduihc-bi phe)n-ad-nyélt):gnrifnop(azr banyhdsitfonyl-

ret byl | S0xazqly 36, (00l Y85 Fhsgh AR Ly AGEd, Teley KBS adfEul {10

sol ution was bI'OU om tenper at ur e,
stripped off TFA, partitioned bet ween et hyl acet at e and sodi um bi car bonat e
(5%, washed wi7tBmyed Bfoquid0ldié edh .@¢et, soxli unmul f are,cHer.t sbed and

trat P
poct rum 252 of o b Sna B b1 i P TeBt RGeS idibbnaprle M2
3- (3" YAni #6iiAdasof % - ySf)ilsm[lzlzrrl&m h%s%q or‘h?l 4(nmal ) i Shéﬁ’l‘@% )
am nocar bany lip- ht.medded i soxagdl t@°Tp andadadedodrodfwise to the

2-f1 uoro- %_ %gx&gﬂﬁ%mﬂbﬁ (]‘I%eSQeg):tlero 1(;(:15%1%5&9 frgr) 3M1ﬁ%d NBS

(35.60 g) a enz per oxi d (2 reaction m xture was
brought td°Fef PEAHXHS félﬂrlcﬁ’eﬁl%@?% e& 8ndl%ﬁ 1oWPL D ol . The

m Xture wass dissolved in 25 mL concentrated hydrochloric acid, the

20 solution cooled to 0°C, and added dropwise to the isoquinoline
solution. The reaction is placed in the refrigerator
overnight. The next day the precipitate is isolated by
filtration, washed with 100 mL ice cold brine followed by 100
mL of a 2:1 petroleum ether/ethyl ether solution. The brown

25 solid is dried under dynamic vacuum overnight. The tin double
salt of the isoquinoline (9.0 g, 26 mmol) is suspended in 100
mL glacial acetic acid and ethyl 2,4-dioxopentanoate oxime
(4.0 g, 21.3 mmol) added dropwise. The reaction was brought
to reflux overnight. The next day the acetic acid was

30 evaporated and to the residue was added 100 mL water, cooled
to 0°C and meutralized with solid sodium bicarbonate. The
solution was extracted with ethyl acetate (6x50 mL), dried
'over sodium sulfate, and evaporated to give the title compound
as a brownish solid (5.15 g, 86% yield) which was >85% of the

35 desired pyazole regioisomer. Tne material may be purified by
silica gel flash.chromatography eluting with 5% methanol in
chloroform: 1H NMR (cDCl3) & 1.24 (t, 3H, J=7.1 Hz, OCH2CH3),
2.40 (s, 3H, pyrazole CH3), 4.24 (g, 2H, J=7.1 Hz, OCH)CH3),
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filtered through silic gel, filtrate was concentrated to give a 5:1

m xture (25 g) of 2-fluoro-5-bis-brononethyl benzonitrile and

2-fl uoro-5-brononet hyl benzonitrile. 35 The m xture (25 g) was dissolved in
formc aciwo(®85msin water, 200 nL). The resulting sol uti osrMases)/isdsh Uxed
for 4.5 h. After allowing the reaction mxture to cool to room

tenperatu st .of the form ¢ ac s, stripped off, sodium 95 WO
98157951 é(?l% %8/"1"26?@“5?@%‘6%3 g vva( &radledFd - fudhcH4 e T-dfai ni ng
acid, it (&3 I5brtJ=8i.6n8d. bdtderHzt hgﬂ)acé’t 8%e (AndiBpdizan irAar mgnat e
(sat.), \A@s(fu;d(cw iy water pand, bm)ne g &d g4 oyar sodiy su.mc ateg, Shiltered

d fl h % t
SRRSO At i S R ipE%erywzseriﬁaé‘ (cBoLd) s
10.0 @Gs, 339.63.15-8. 24 (m 2H) 7 42 (t, 1H) ppm CI nmass spectrum z

(rel. intensity) 4 gl% o%og) EJP q“ﬁgh%%‘ggsgifon%as[ldhéh

3-cyano- 4- quorobenz
1, 3- propakh’é?ﬁ%}yl(‘d‘g’ila@}nanélztb?@n s BWod ) dBi H0Q Oz 0o fy)anhpdromisxt ur e

was br OugdﬂicHIbrl‘cﬁfet'Jhunef tharhin awdépmr\éab@r nitﬁ@gerﬁf&ﬁ d3qd ng, it was

partition bet ween t at e. and h h sodi um bi car bonat e
(15% i n &d pWJ)se \%atlénrgkg%r i e AHT W (el\,(\‘a iv i T 3B f at e, 15
filtéled WWneeﬁhﬁaﬁé&utmglw l@ftlmreél f@@ ay:; miLIH awlramh(ms) S

:7)) gg Z ggté perddure! - 2Qtﬁ&l il‘ﬂls&;uﬁ& 1§/ZS3ZH)-glff 24metf1n -nm%y%:i‘)brlrgss
spectrum% ’frgoéfyl-l‘)altﬁt é%s ? ? 2%91% I\'ﬂﬁﬂ) %P on of ketal (0.6
g) in n-bdRSEsirorEthabne was ad@décﬁrmmmzel ednbhel"welaratimr( ha&ﬁle@) toThe

reaction 480t Wi a¥a8ybaougNe 1,0 £l hixnbAks 3 Nine GONJRL 0y zg0M
tenp rature uenched with {)H fer utlon partltlonea bet ween

met hyPene RIS HELL dS\Q/a’E‘{ér M%&mrecpﬁséé A0 YepatidusedoBithd washed
wi th NHAQ0 (ndatwa)ter3ah@Qnade i leals v evi tho diol id Suﬂi\&ﬁecarfbdriaﬁfeed and

concent ralg}gg Ko aQ'eV%eES?:Ql:éd 0(5 é[? ﬁ%ﬁgggsgxsgpig%é h( rel. intensity)

220 (M+H, 100 ution ene chl oride was
added TEAYahkpzamethanedi(3x30 tmlu )ﬂrl@idcﬁVBEnaP‘élw aplgglaterh@nd

evaporated to give the amide (3.50 g, 90% yield) as a brown -
20 solid and of sufficient purity for the next step. The
material may be purified by silica gel flash chromatography
eluting with 5% methanol in chloroform. MS (ES+): 540.22
(M+H)* (100%). The amide was dissolved in 60 mL acetone to
which was added meta-chloroperbenzoic acid (70%) (1.86 g, 7.55
25 mmol) and the reaction allowed to stir overnight at ambient
temperature. The next day the solvent was removed under
reduced pressure and the residue taken up in 100 mL each of
ethyl acetate and saturated sodium bicarbonate. The phases
are separated and the organic dried over sodium sulfate, and
30 evaporated to give the N-oxide as a pale red solid in
guantitative yield and of sufficient purity for the next step.
MS (ES+): 556.20 (M+H)* (15%); 578.21 (M+Na)t (100%).
' The N-oxide was dissolved in 110 mL of anhydrous pyridine
and tosyl chloride (1.64 g, 8.63 mmol) was added in three
35 equal portions and the reaction allowed to stir at ambient
temperature overhight. The pyridine was removed under reduced
pressure and to the residue was added 45 mL ethanolamine and
the reaction stirred at ambient temperature for 2-days. The
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30 mixture was stirred at roomtenperature overnight. The m xture was
partitioned between nethylene chloride and water, washed with pH 5 buffer
solution, water and brine; dried over sodiumsulfate and concentrated to
give 1- teré,r %g gycar bonyl - 3-tert-but oxyam noi ndazol e- 5- al dehydedi oxane
(0.55 mass spectrumz (rel. intensity) 420 (M-BCTAB®I268¢g 5

sol uti on of indazole (0.55 g) in acetone (10 nL) was added tol uene

Zul fonic %Laecﬁémﬂam;ouw@ %rgﬁcmghrggliés%%dfr %gwasel 5 sgdllrlee.dlgélarttegfor 2 h.

cet one si due was

partiti 0W2’ ﬁﬁaerrfoé‘t ﬁy% §Iéleefda HEASH Vet | Sﬁcg éngtﬂ ﬁé O, brine and

dried ovew1§édiu¢rﬁ3ﬂjlﬂflasttere W%s}lhamemb‘-?ml@glpéph? teaieor) and 4-

g tert - butgxyeasaiHo13nkelhinor) groducti¥gz E tzn solid. MS (ES+

ut oxygar beny i 0 +spectrum
(reIg |%?’gng?tggq'§ h%(%%g % Qprxéa)nsol ut 98 9%1$’5&)nsd§% e {(F%%@O g) in

et hanol (65881 foded a>3AUHBon of hydroxyami ne hydrochl oride (0.07 g)

in water (1 nip amdmam&theﬁffuﬂﬂﬂucalcoécﬁndmﬂnhaa@aaﬂﬁaQO 14 g) in water

(1) TheBLXLULE A3 -8t LIFEA.Al oLk ﬂ“e L1, 10, FLhanel yas fenoved and

t he resultlng SO d wth water alr ried to gi ve
al doxi me. OV6rRiIEg®Y ut |T61ﬁ’ BFX%I%&FH‘@ ¢ ‘ﬁtgyaﬁnrq’m‘%ﬂaé‘“éﬁﬁeﬁdzme
met hyaor ylgresaaréd 4l @hegyes ddlcowadebyasdiropiditbeaqdebuid @pddém bl each (1.4

) 20 OC Mot OUURUBA LA §0010 exhEAREed NRenlBeAddidddcor pRGE gn m Xt LT e

was slowy warnmed to rt and, stirred at rt overni Partitioned between
et hyl acet &8 - afBIRELVEE55Pdi v HEdahrt I‘F‘@(Iﬂ?@poﬁ??"éﬁ oVEE EJYiPh-Sul f at e,
filtered wasdpoohfeni oat edlidd asdl Chashmatdguaphyromatgigrephg cedardhgne (0. 14

g). 20 To @t&ohgtimmfcntsgxeczc&ﬂv@el(@oJg4 <q)s%i 91% (dF ®h) w@ase added

2' -tent but yl am nosul f 1- bi_phen )s{ ne &40. 14 g}%} TEA (0.05
g) and’BOSRRYRAt2Y & 133“ Eﬁ‘fésr?il%fiur tfl?? etft a1 E0C i ght :
partiti oné®Mset Radn) f@trh(}Da&mPéHCBSaﬁdlwat @?*,H Wadhedl3H2318; bEdyrsl 4x wat er,
dried 25 quer 189géum sul fate, filtered, concentrated and flash

ehr omat ogr aphed) 0, 01 ¥e a0 LSBEr Y L08et S, Bhe SSL:IERS. spectrumz (rel.

methane sulfonlc ac1d in THF. Evaporation of the solvent gave
20 Example 1, MS (ES+) 499.0 (M+H)* (100%), mp 195°C.

Example 2
1-(1'-Amino-isoquinol-7*'-yl)-3-methyl-5-[(2'-methylsulfonyl-
[1,1']-biphen-4-yl)carbonylamino]lpyrazole mesylate

25
The title compound was prepared analogously to Example 1.
MS (ES+) 498.0 (M+H)* (100%), mp 175°C.
Example 3
30 1-(4'-Amino~-isoquinol-7'~yl)~3-methyl-5-~[(2'-aminosulfonyl-
{1,1')-biphen-4-yl)carbonylamino]pyrazole
The title compound was prepared analogously to Example 1.
MS (ES+) 499.0 (M+H)* (100%), mp 204°C.
35

Example 4
1-(Isoquinol-7'-yl)—3—methyl-5-[(2'-aminosulfonyl—[l,l']-
biphen-4-yl)carbonylaminolpyrazole
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The isoxazoline (0.06 g) was dissolved in TFA (5 nL). The resulting
solution was brought to ref lux for 1.5 h. The 30 m xture was stripped off
TFA, partitioned between ethylacetate and sodi um bi carbonate (5%, washed
with 2x watcess/s7ekii ed over sodiumsulfate, filtered and copsRiRbdps&d- Prep.
TLC afforded exanple 9 (5 ng). ESI mass spectrumz (rel. intensity) 491
(MtH, 100), np 157-159C. 35 Exanple 10

3-(3' - Am nobenzi soxazol -5"' -yl )-5-[(2'-am nosul fonyl -[1,1']-

bi phen- 4-yl ) anThecaibbaytdmBourel wds paepaekdnan@Toda OB/ 69 Ekample 1.

PCT/ US98/ 1,26 0,84 SP| HEd:an- of yano- 4-f | uor obenzal dehyde (2.50 g) in
et hanol ( % ?rg§+\;:—\/a%§%' dewgﬂsolo(l}toi%ﬁ'of hydroxyam ne (1.46 g) in water (10
m.), a solution of sodiumacetate (2.75 g) in 5 water (10 nL). The m xture
was stgrred at rt, overnight. Ethaaedmybs 5 enoved and the white

precipitate yas, filt.ered, shed, wi th wat er, and .air ied to |eave
3-cyano- 4- f%,\ﬁglr o%nr{'za gﬁ?ﬁ@%‘i?ﬁ% (lérb\é?gﬁz cP“&%&SE“gSS%’(’ru ’z:' (qrel .
intensity) 165 (Mpipheno}-yiraubanydaminodn5omehylisarardliiner obenzal doxi ne
(2.50 g) in THE (100 nm) was added 2-nethylacrylic acid (1.64 g). The

m xture was co H%g to.0 OC on a(%ice bat h fgllowitad by dropw_se ddjtion of
NaOd (5.25% i E&F}e (3P RRYIWWAT WEGEGFES SBRIPITHRLY A E3ReCadldi ti on,
t he re@ct MSn (BBxt ube2 was (MW y(1D9%arned up to rt and stirred at rt
overnight. The mixture was partitioned between ethylacetate and HC1L (5% in
water), washed wth brine, 2xH20 dried over sodiumsulfate, filtered and
concentrated. The resulting solid WEETRt® \Rtalized to give

3- (4-f1 uor o-3- (ysorppirelyH5- 2y D) 5 S{ (2t farhirtodi(l flopgiledtc ar pebiphernidazol i ne
(3.30 g) as a pure co Q:Q? L H?"% MGG 1S shxal g_?;, 1H), 8.20 (dd,
1H), 8.10 (td, 1H), ?134 go?l S.W(d, fﬂ) 1?5? s,e 3H) ppm ESI nass
spectt¥m z (rel. intensity) 247 (MH 100). To a solution of acetone oxine
(2.60 g) in DVEhel@igly cabpowmsd adtedrepbaesi dinlegdudlyt @ dxamdl@ M in
:srgrht |20g 5515) (s igj;l_:pgf:m{;l')h.e (To?bt%lir.e was stirred at rt 10 mnutes, a
Example 7
20 3-{Isoquinol-7'-yl)-5-[(2'-aminosulfonyl-[1,1']-biphen-4-
y¥l)carbonylamino] ~-5-methylisoxazoline

The title compound was prepared analogously to Example 1.
MS (ES+) 487.3 (M+H)* (100%).

25
Example 8
3-(2/'~Aminobenzimidazol-5/-yl)-5-[(2'-aminosulfonyl-[1,1']-
biphen-4-yl)aminocarbonyl] -5-methylisoxazoline
30 To a solution of methyl 3,4-diaminobenzoate (7.50 g) in
methanol (225 mL) was added N,N'-dicarbobenzyloxy methyl
isothiourea (16.20 g). The reaction mixture was brought to

' reflux for 4 h. Heat was removed and the mixture was allowed
to cool. The stirring was continued at rt fpr overnight. The
35 precipitate was filtered and washed with ether (40 mL) and air
dried to give 2Fbenzyloxycarbonylamino—5—
methoxycarbonylbenzimidazole (9.80 g) as a purplg solid. ESI
mass spectrum z (rel. intensity) 326 (M+H. 100).
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of 3-(4-fluoro-3-cyanophen-1-yl)-5-nmethyl-5- hydroxycarbonylisoxazoli ne
(0.5 g) in DM (5 nL) was added. The reaction mxture was stirred at rt
overnight. HC1 (5% in 30 water) was added to quench the reaction sol ution,

partitionegyo f3Rtysgen ethylacetate and water, washed with 8’13”%99‘12%3“ ne,
2xH20, dried over sodiumsulfate, filtered and concent r al' eave

i soxazoline (0.51 g) as white crystals. 1H NVMR(CDC13) S 9.09 (br, 1H),
7.86 (dd, 1H),A7sug#pepdiodH)f ben39midazdld) (13587g9B5in cethihens, 27 (d, 1H),
2.19 (s, 3HlorZadI40SmLBRlas kobBed(So -AdE. p@IBALCHlWBSlQ ii‘metzCU!mZ (rel.
|nten5|tyé 302 (M+H, 1 %%,e To a sol uti or;P i soxazolin W'(0 51 in
et hanol (8- ?ﬁ.)"‘l\‘/?a§’a§dﬂ 22 SHIATHE watlBF, TLPA°D FHEC ‘?(t"ﬁse vvas br ought-
98 WO 98/ 5796dePEFE U987 12680 .5t b. ragfd |Sll)'(>Wﬂ-ErWé!l.r®dhupEt—¢’la1rfol was renoved
and the f@éaéyf‘oﬂf\% eaéﬁéﬁéd)m%bﬁémlet(byhmcmtesandz waher, washed
with 2x water, dried over sc%l um,sul f at e, |Iterte(16and concent r at ed to
3- (3- ani nOBBNST LR 8PS sEIGVeE. AEfh I-5re§lgf‘ﬁ0§’<a§/rca Sﬁyfi ROXESSN i ne
(0.42.g) ashwhideetsgki d60 IhLINWRA ¢a@D&1 3066 PLYQ YashepHyithk warqrd, 1H), 7. 35,
glc-ii) 1H)1 3§22§0x(119)1, b%E%e B4®5uf)d, atkda &&9s6§1urt2|‘§ulft3.t35 écg gill)'é) 1685 (ib
: spect.r re nt ensi
|§3‘ﬁh6¥31|3’%’8%98?¥ %zf*%'}}m’%mfﬁ?h%“ﬁ ld)‘é)mgg Hldg%lar{lam (10%

To a solu
in water) EEL0mass Sthérwnx%meel V\/a§t81t1$¥qr}éd23f3 (6E f1(9t0)1 5 h, cooled to rt
and HCL (10% i fio WatyitWes SdRdiadheps ss3 ynt ihl meihydebe Fheomiae ure was

partitioned,b \A@;ag aﬁ%ﬁ@éﬁ' tcalltze 43ng) watgr, vwashed .t b 2xH20,, dried over
ere

sodi um 15 'Sul concentrated to give 1soxazollne acid
(0.32 g) as% éOqu‘%% rre@nrﬁeanﬁollmeﬁmwml@e) of azdmtipp of 149, 8.20 (s,
1H), 7. 83b(eﬁzyi—d$ﬂyca3:b58yi&mrﬂd‘-‘)5 hdbSxymatiftbenz tnftthzode 1H)2 B. Q& (d, 1H),
1.60 (s, AAnDPM ol HBSS gu% 151&1-)5 (10 %’L\/E”S'MQ 282 {MH. 100) . 20

To a 50l ufon’o |soxazo |ne acl was added TEA (26
ng), 2'-t&KEBEE WaiStésted oty =t £o1' 3- B?pheFWP 'ﬂhl;ﬂdénf)ﬁe %9 ny) and BOP
reagent (kb3ven}.waheembeadtdran tiiex kas ddwasvast par et ianed0Beowesmi ght .
Partitionedy befyeen LLay asetat ©iandndRdEs ,(sweshedoauddd dxERQuldne and

(5% in H,0), water and brine; dried over sodium sulfate to

20 give aldehyde (0.95 g). ESI mass spectrum z (rel. intensity)
296 (M+H, 100).

To a solution of aldehyde (0.50 g) in ethanol was added a
solution of hydroxyamine hydrochloride (0.15 g) in water (5 mL)
and a solution of sodium acetate (0.28 g) in water (5 mL).

25 The reaction nixture was stirred at rt overnight. Next day,
ethanol was removed and the white precipitate was filtered,
washed with water and air dried to give the oxime (0.50 g).
ESI mass spectrum z (rel. intensity) 311 (M+E, 100).

To a solution of 2-benzyloxycarbonylamino-5-

30 oximebenzimidazole (0.31 g) in THF (50 mL) was added methyl
acrylic acid (0.11 g), to this mixture was added bleach
(5.25%, 2.4 mlL) dropwise at 0°C under stirring. After
addition of bleach, the stirring was continued at rt
overnight. Most of the solvent was removed and the mixture

35 was partitioned between ethyl acetate and water. The organic
was separated and washed with water, brine; dried over sodium
sulfate. The resulting solid was recrystallized using
methylene chloride/hexane (1:1) to give isoxazolihe (0.25 q)
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25 2xH2O, dried over sodiumsulfate, filtered and flash chromatographed to
elute amde (45 ng). ESI nmass spectrumz (rel. intensity) 547 (MtH, 100);
np 144C. The ami de (40 ng) was dissolved in TFA (2 nL). The resulting

sol ution wesobsmsght to reflux for 1.5 h., stripped 30 off TEA and flash
chromat ographed to give the title conpound (22 ng) as-a pure conmpound. ESI
mass spectrumz (rel. intensity) 492 (MtH, 100), np 164C. Exanple 11 35

1- (3 -Am ABba RV &R GETRoMRA. yl| F53- ResayFPec -Zarﬁn%sub-mﬁys&ty) 395

(1,1'] - bi phen; 4100) .am nocar bonyl ] pyrazole 99 V\D 98/ 57951 PCT/ US98/ 12680

To a solution g it nltr 0, h cetate (50
m.) was added s{)a%n%ufst%r: n Qr% §§§Q r9a e H(goi 'W) Q)’Phdg ﬁ'& %B?e =TS
br ought tadded ¢wtﬂmlag.nleeh (éﬁdmgh} I b@\bdtent-dmﬁylamheowifqnglms

partitg oned, bqw&ﬁmh@meﬁﬁa&e(ﬁm e dHy tﬁo%ar(la@@a}f\?) ( Sarbhel n water) .
The aqueous hase extracted WI%S etg# acetate_ four fi1nmes.
organi c pﬁﬁ%‘é F W*ths E)’(FE af i 2l OP¥ETBIghEm  NerE day . fql'ﬁ er ed

and concemixbteel was ImﬁeM.OhbdobethenyaM"adam&e( 1280mp) . afdl wEtSSr
spect rum g56riely , R WknlAckS (s Mkl o L0P)nr )4- Hougtia 35 cupOANL I ne (1.4

g) was ad oric acid

d to 10 concentr at ed
nitrite (8E Jvaaé“Lt]l s¥BFeEq | %nxvﬂa?e'f"e/ F0d Priegol(éd 1) pciried added
dropviGe bvet hszodlufnh rldalecy aAndaared rmdoioﬁdam-_rafha tb neaﬁélmn(z/\as

stirred afg gﬁégcé%dﬂyﬁ%‘iﬁo st Laanosy el ard de bu@gﬁgﬂgﬁ{bsu

di ssolved I n utlon was C 5']and added
dropwi se {d }hb—lalpl‘quy&r& -3 lé%hﬁaﬁﬂ}i’?@%b'lin“lec‘}ﬁlyl'FﬁéXPéaé%nen(34%@; pl aced
in the refyi geEst alaseyepeicglbtin NextelayintdifsiphgcisgiLt aerwago@p. i sol at ed

by filtration,s 5 { (o i 0l lowed by a 2:1
petrolium et her)l\@?hg%e%% w %%bﬁ)ﬁwg@)ihg r?gp) %)[ eI |l ow solid was dried
underl'f&/acﬁﬁ%ﬁ:o‘v‘etifﬁagfﬁ-tnots@llf@aw'é 41, $Iht)\P?eP}B‘ifqﬂa'rdeh@nybh§rlagnﬂbHSﬂ

chl ori de f@thyD)soxdezA isleSNa0Si AF) Ofad- diigwlare% qxa@@gheay;nbyrazww tin 2S

chloride ggs@lé&né'&o & HB% %%Edbgought o re ‘ﬂ%?% hg gX[ cooled to
room temperature, stripped off TFA, partitioned between
ethylacetate and sodium bicarbonate (5%), washed with water,
20 dried over sodium sulfate, filtered and concentrated. Prep.
TLC gave pure title compound (35 mg). ESI mass spectrum z
(rel. intensity) 491 (M+H, 100), mp 162°C.

Example 9
25 3-(3'-Aminoindazol-5'-yl)-5-[(2'-aminosulfonyl-{1,1']-biphen~
4-yl)aminocarbonyl)~-5-methylisoxazoline

To a solution of 2-fluoro-5-methylbenzonitrile (13.50 g)

in CClg4 (500 mL) was added NBS (35.60 g) and benzoylperoxide

30 (2.40 g). The reaction mixture was brought to reflux for 16
h. Heat was removed and allow it to cool. The mixture was
filtered through silic gel, filtrate was concentrated to give
‘a 5:1 mixture (25 g) of 2-fluoro-5-bis-bromomethylbenzonitrile
and 2-fluoro-5-bromomethylbenzonitrile.

35 The mixture (25 g) was dissolved in formic acid (85% in
water, 200 mL).. The resulting solution was refluxed for 4.5
h. After allowing the reaction mixture to cool to room

temperature, most of the formic acid was stripped off, sodium
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(0.5 g). The reaction was brought to ref |ux overnight. The next day the
acetic acid was evaporated and the residue was partitioned between

et hyl acet ate and sodi um bi carbonate (sat.). The equeous was extracted by
et hyl acet a m.). 30 The organi c phase was washed wth r, brine,
dried over%&ﬁl %?n sulfate, filtered and concentrated. nggwsmgﬁ%o

chromat ogr aphy gave ethyl 1-(4-fluoro-3-cyanophenyl)-3-nethyl- 5-pyrazole
car boxyl atré ca@bdngfe amspadded onpemedch Gtherasmaispegtaaim,z ifreds intensity)

274 (MHH, p]aQQ)lm&?eér%eacw%%Ué&Ma% tAEELONe L6iMR p¥dhBhhatB DV (6 nl) was
added pot a55| um tert-butgx The,, reaction was

THF, m.
stirred at'SPf-forvwashsy Pfditbswa%%é‘l“ét SB C%:éFF?yP er sodium
1- (4-f | uorsol3acy anbiphemeld) aﬁdrmrmelntsapqdazﬁilaehlaarmtg&’rﬁiﬁﬁl(10%
PCTI US98/ 12680 i cardand)aks §Hye ﬂkyhﬂo%l(ér%)enx\@mé%dd@ 4 e oxi me
sol ution. SThew{uegé:tlrggtv\qs St %& A%‘E%i aven nbgh; dl‘me gext_g
e

t he. reactl on s par "tioned betwee acet ate an anoni um ¢ ori de
(sat. in watek)), V\hsdmedcw LH) bppme CTAXERS , spipatruedz overl .sadiens sutf at e,
filtered arg gapgenig@t.ed. Flash chromatography gave

1-(4- |sopropyI|denea no.o anophe 5: pyr.azal e car boxyl at e
(0.18 g). O R8st inf("r%“y %t% %/y% 93% %Wi‘ﬁ fgé?h 36 @481 5t i Bh of

1- ( 4- il9oprampzend evraraddedx - 3-trrapgdophe 191 3 nendytclligpesukbprwic

car boxyl atae:160<@8z@)g)i n T%Ehﬁiw&ur(éw%)bﬂ%rﬁ:d@%drgﬁ:ﬂu)( 2Q% 33npl). The
reaction vas ht £ r ef k or tG{:’t‘_ﬁsangr Onevaﬁo(gjat ed and the
resi due was Balat'\”? Bned et wetH etch I1 %t at'e “S5dPRA it K th 2xH20,

dri ed overetdodpaatratd fance watplt é/r‘aé?dleénﬂlqh!) W@nb%@@@@qaéeglﬂlé% in
1- (3- am naheRz) $ONaZa e-b'ii)’lb)aﬁd Reiclyl; - &riqyraeel sosaibeultate, (0. 14 g). C
mass ﬁgeCtt{blime%eélrand co Slgé/c} t%8 1(/M+kéta]10 )l 86-0 P 5194 on of et hyl.

1-(3- I b (0. 14
St S &éwl%%.a (ougiors Bonie o1e o) in

stirred at4.80C(hor2w) h,3 . BHE4was evapanat2di2-+4Cg( 1% im wat.e6)1v@s added
dr opw sel Yk “,”tlh dé%ﬁt R vas bgﬁg@gn 4- S(rgfrt nttleggggype}dyeqp“ﬂet hyl acet at e
e

and wat er, rine, dried over sodi
20 To a solution of ketal (0.6 g) in n-butanol (10 mL) was
added hydrazine monohydrate (1.45 g). The reaction mixture

was brought to reflux for 3 hr, cooled to room temperature,
quenched with pH 5 buffer solution, partitioned between
methylene chloride and water. The organic phase was separated
25 and washed with NH4Cl (sat.), 3xH20, dried over sodium
sulfate, filtered and concentrated to give ketal( 0.45 g). CI
mass spectrum z (rel. intensity) 220 (M+H, 100).
To a solution of ketal (0.42 g) in methylene chloride was
added TEA (1.6 mlL) and di-tert-butyl-dicarbonate (2.4 g). The
30 mixture was stirred at room temperature overnight. The
mixture was partitioned between methylene chloride and water,
washed with pH 5 buffer solution, water and brine; dried over
sodium sulfate and concentrated to give l-tert-butoxycarbonyl-
3-tert-butoxyaminoindazole-5-aldehydedioxane (0.55 g). CI
35 mass spectrum .z (rel. intensity) 420 (M+H, 100).
To a solution of indazole (0.55 g) in acetone (10 mL) was
added toluene sulfonic acid (100 mg). The reactipn mixture

was stirred at rt for 2 h. Acetone was removed and the
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sulfate, filtered and concentrated to give 1-(3 25
am nobenzi soxazol e-5-yl) - 3-net hyl -5-pyrazol e carboxylic acid (0.11 g). ESI
mass spectrumz (rel. intensity) 259 (MtH, 100). To a solution of the

pyrazol e owmobgsysi c acid (55 ng) in DV (5 nL) was added Pﬁﬁj%g@ ),
2'-tert-butyl am nosul fonyl- 30 [1,1']-biphenyl -4yl am ne (97 /3268@
The next day

reagent (141 ). The reactio s stirred at 50C overni ght

the rea Ffaﬁ%‘gaﬁaﬁ’?ﬁ%W%?%Sﬁ%?h%’a&eﬁ&%%ﬁ&%?éﬁr' washed with

bri ne, AwRsbeddwitd ¥¢a0.sddiinm 3pffaried fovarmediumcgntéate at edllasid fl ash

chr omat O%itemxts N @qiﬁcmhcoﬁcgﬁom%”um (rel.

e e TR s, T,

fl ashs chmasfat epeaphend 2z o(xplve intensitiyy e TeZpewH] (1®@)ng) as a 101 WO

98/ 57951 PCT/ §9§/ gg?ggtoﬂ\/%f %ﬁ%yzlfg E§I35na§)s SP et 4,2 (%r%}_,) Wnten5| ty)
1

489 (M+H,
3-(i - Ami ﬁédpéoauﬁggvtmrmﬁ PRYARIAS sy e lqride |(OpPBhgh-in

4-yl) amni neeatbmmyﬂnirlaﬁd&ﬁdﬁmobelﬁaaﬁp&e élc?ammrBa(:étaﬁanO 14 g)
ISOQUIHOI HXLLf (g(éLéanyﬂPs %néx a?e % ’ eg-gi overnlght

yl ) am nocCar triazo
(i soyi n@lthang»{)wasn%nmeﬁﬁ r?@siulthényFSPltlnq -ilpisewas fdltered,
yl) am nogagheaywltd, Watke: rdraz @lie GExaapte dile Egd%xa%utl on of

7-am noi so ol i ne 7.0 in. TFA.(35 0C was added sodiumnitrite
(4.02 gl) pglrjltl 8n|9€,1§ ‘65%?19)%% a5 (9,8} q?lht’eré THFhé’argeé‘éFFBnl \l/Jvas Istl Irred

at 0C t oméShysonylenperid uile Ofog) 1£61howsdiley drdpivisk) addst addest f ol | owed
by portignuhss qddhtion Hf o%@dwexaa?&é& Asﬂaq)nab 0CAPVEf e period of 30

m nutes. After the addition, the reaction was W'y warned up to room
terrp%ﬁ‘ at Bfiélﬁhﬁnst’r"?"i“'e"dl?’brmli‘tﬁreTWBStﬁ?‘?‘ﬂlbfwalzln)@%§’ E¢apbfatebrzad t he
resi due wasrcoovednight 20 EdZti8ddhadt be ceedonails/ l@sattatenanatgr) was added
dropwi sel(gs)t ok BRed 631 Chies 4Nb] Idw@dpaw@%cﬁﬁw )éu§‘f§te¢°‘ffﬁ% e%t action

wi th nmethyl.ene chloride_ (4x6 t he organi c phase was I ned, washed

with wat 8pd BPPﬁént’é‘??% (ﬁ)&S%SHFBﬁ?EW’F%ﬁ@/ to give isoxazoline
(0.14 g).
20 To a solution of isoxazoline (0.14 g) in DMF (6 mL) was

added 2’'-tert-butylaminosulfenyl-(1,1’]-biphenyl-4-ylamine
(0.14 mg), TEA (0.05 g) and BOP reagent (0.2 g). The mixture
was stirred at 50°C overnight:; partitioned between
ethylacetate and water, washed with brine, 4x water, dried
25 over sodium sulfate, filtered, concentrated and flash
chromatographed to give an isoxazoline (0.06 g). ESI mass
spectrum z (rel. intensity) 747 (M+H, 100).
The isoxazoline (0.06 g) was dissolved in TFA (5 mlL).
The resulting solution was brought to reflux for 1.5 h. The
30 mixture was stripped off TFA, partitioned between ethylacetate
and sodium bicarbonate (5%), washed with 2x water, dried over
sodium sulfate, filtered and concentrated. Prep. TLC afforded
example 9 (5 mg). ESI mass spectrum z (rel. intensity) 491
(M+H,100), mp 157-158°C.
35
Example 10
3-(3'-Aminobenzisoxazol-5'-yl)~5~[(2'-aminosulfonyl-[1,1']-
biphen-4-yl)aminocarbonyl]-S-methylisoxazéline
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filtered and concentrated to | eave 7-azi doisoquinoline (7.5 g) 25 as a dark
brown solid. C nass spectrumz (rel. intensity) 171 (M:H, 100).

7- Azi doi soqui noline (7.20 g) was suspended in toluene (80 nL).

Propar gyl i -ethyl acetal (6.50 g) was added to the

7- azi doi sggvu%g |ﬂe suspensi on. The reaction was sti rred@ff”ﬁ%”“??%m
tenperature overnight. The next day the solvent was evaporated.and the
resi due was put on flash chromatography to give a mxture (10.25 g) of

regi Oi SOMEr i C qff aaEQi&PJrﬂ%'EYS’ecyQ{o-%t *Hho@&@ér?éal'dgh%é & fr%t'g by NMR. The

m xture was further purified_by recrystalization to give 1, triazole 35
(6.50 Q) eaFé‘aé‘OﬁaI(éoy‘%tr)I &ﬁssﬁ‘ﬁ‘ii s °H'H§é°§p‘é%tbryﬁlﬁf°§y"(ufue‘i‘e (5-ABefisi ty) 299
(MrH, 10Q)n whherack® adL)(, 1a5sg;utvml difssofived daetiEA (50%5 igl water, 15 nl).

The resulfing sobubi PN Was REkfLRd Ak 5eOMISMRELAL UsGerniQh O 98/ 57951
PCT/ US98/ 12680 _ over ni ght.. The next day the sol vent was evapor ated and the

resi due VA VP oYFé‘EPVl?é]t fRenthf Hﬁltécﬁf‘é‘f?%&esﬁﬁ? U L %5¥€%r bonat e (sat .
i n wat er Jwasheshedt wdrevaten, abr idre edditbetleawy 8-cgadotdn sul f at e filtered

and concenff %ﬁgn&&@éme% ggg)/ 0 & rﬁ’%sas\é/@bffux{?()! i Qe Cl mass

spectrum z I nt en5|t 100) sol uti on of aI dehyde (1.0
g) in metiEFHSIEYS ) é%bd SOdI um cyani de (0.44 g), nanganese (I|V)
oxi dao(6. 30 g)ro andoa@etqrc o&chcY@l@-ﬂ-gf)luoil’hleengad@bmmevva% Stigired at room

10 terrperﬁ.fl;ur(qogvgﬁplvg;}:t adZEQQ @%tk@@)ﬁc&bﬁlé eastd QR . E\@Sg)f' | trgeed through
celite, the pad was washe \%{ﬂoa sol uti,on of m;té}? nrreth\b/lene
chl ori de “(lgif%r YRS £9915%¢ C OBneBntraraft &R41psrd iRy SHERvhEE ween

et hyl acetaids taied sﬁchlmﬁlbnéaﬁbbn:at evatlegat (31 miat eiyrh weshewdswi t h wat er,
dri ed Ovegcﬁqq'n m syté@zt &helacitisd, th@”Qe&@&Qﬁ”h&ﬁE@Pe tvsagls\igwwe

carboxylate 5 re c oun s spectrumz (rel.

i nt ensi t))‘ja’?l(%j I\/g%ﬁ 0’6’% g%brﬁecggjﬁfl oﬁv‘fﬁmn%t Bhe mixture’ wals

2' -tert- matxyiia;lxpneéubéwn gthiljcetgiggheny| HAL yi58ninewd 4 .nypshadnet hyl ene
chlori de 4&Hpkinas 2:203ddeded MBI 3dQuM dul fagxane: 1 €bdedrlahd The

r [tin | i on irr r , r re f m n A
ngﬂtltongcbc?n%e%ttrgte&vas 'Iﬁ')te regglgﬁt_ng %%Tltdengse raetcl’}y%ta 1zec9 to glitvgs

3-(4-fluoro-3-cyanophenyl-1-yl)-5-methyl-5-

20 hydroxycarbonylisoxazoline (3.30 g) as a pure compound. lH
NMR (DMSO-dg) & 13.6 (br, 1H), 8.20 (dd, 1H), 8.10 (td, 1H),
3.84 (4, 14), 3.41 (4, 1H), 1.57 (s, 3H) ppm; ESI mass
spectrum z (rel. intensity) 247 (M-H, 100).

To a solution of acetone oxime (2.60 g) in DMF (10 mL)

25 was added potassium tert-butoxide (1.0 M in THF, 2.6 mL) via
syringe. The mixture was stirred at rt 10 minutes, a solution
of 3-(4-fluoro-3-cyanophen-1-yl)-5-methyl-5-
hydroxycarbonylisoxazoline (0.5 g) in DMF (5 mL) was added.
The reaction mixture was stirred at rt overnight. HCl (5% in

30 water) was added tc quench the reaction solution, partitioned
between ethylacetate and water, washed with 2xH,0, brine,
2xH70, dried over sodium sulfate, filtered and concentrated to
leave isoxazoline (0.51 g) as white crystals. 1H NMR(CDCl3) &
9.09 (br, 1H), 7.86 {(dd, 1H), 7.78 (d, 1H), 7.59 {(d, 1H), 3.87

35 (¢, 1H), 3.27 (4, 1H), 2.19 (s, 3H), 2.05 (s, 3H), 1.78 (s,
3H) ppm. CI mass spectrum z (rel. intensity) 302 (M+H, 100).

To a solution of isoxazoline (0.51 g) in ethanol (10 mL)
was added HCl (20% in water, 3 mL). The mixture was brought
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carboxylate (100 ng) in nethylene chloride (5 nL) was added. The reaction
was stirred at roomtenperature overnight. The next day the solvent was
renoved and HC1 (10% in water, 5 nL) 25 was added. The residue then was
basi fied byotsps7ssddi ti on of sodium carbonate, partitionedpBghyRA sﬁ’t hyl
acetate and water, washed with sodium bicarbonate (sat. in water wat er,
dried over ulfat filtered.and concentrated. Flash

chr omat ogng'ﬁﬁ% rca]no ‘gave PERCde VR T 1P e ST Shee TSeite e Rd. ESI
mass specpanmm(med be tears igthy 15 4¢et MeRlaand ME)er, Tha sheiddei tR@Rxy) was

di ssol ved F T k t SO or
T el Sy ﬁ%‘i‘%ﬁ**?ﬁ“?i?.ﬁ;*g%k”@*%%%%ﬁkgh%sggﬁ%%m
apy- r

chr onmat og 239 oV, am nosul fonyl -
[ 1, 1' ]5 bi phhoxgeytHamy noaazaiyine X0243- §i i azollei{Esanide 14 NS a pure

conpound. (ESE18Rs§7sPECtsimmE) (rEl7o igatensityy . 491 (4 Mald) ,1Q0hs g, 230 C.
103 WO 98/ 57951 PCT/ US98/ 12680 To a_suspensi on of triazol'e (80 my) in

net hyl ene2Bht of i e (B mtH) wels 4dddéd REPBA3 (3D () .1Hhe 1 ddct (®n Wa)s: stirred
at reflug.8or (4, 3HThe QU Xtn#se kpeareum £l epel Salntene rgnd29as (Mapol ed to
roomterrp?R fure The sol vent was renmoved and the 5 residue partitioned
bet ween et hyl acetate and sodi um bi carbonate (sat. in water), washed with
wat erl0dri ed o¥era sebiR®f asexazolisred0atd Torige TFat(3@ 1b) giae t he

desired kaagai nabdinerdt o ARy mJb mip.a 'ﬁt@é Uil ref whgogi Prdd e\

oxi de (65 n py (60 . _The 10 lting
sol ution vvaHEsEs i rqu"edl§ ‘?‘ r&%% EL fat uree'g ﬁ:og%ntl.n U’%}@r e¥gs %dﬂ
sol vent wdsopwisppertbf¥ nfb ‘ld'r'-"’yne§‘i¥;l,e Bikbvoe wagripeetiliohpdwastwelted. The

reacti on Wﬁh‘yi&ézét@@e aénd QR{Ber!, CRREHAEUNE L RVEkHYDNidr 1 ERCoREX st t N
react )é%ure ﬁsl i tioned bet ween et hyl acetate and water,_the
equeo pﬁl’i a8 whk e er &“@dc\ﬁnf:ﬁnéfﬁ fpd a"c‘ét%ﬂt"éa dserazpiineridxt ract s

were conBPrdd, 9toneehtRie Foameundas h~EhiRa BEFQnsised Ot 83 g2 Yelhirhe

tert-butyhgm ngsybfp@yllmorrp,o%@d (©01819) . 7 Toe @rtm)bugyls am posyl\f onyl
conpound (F‘Sg m\;% was, refluxed in TFA (4 m. for he TFA st’ri pped
of f. The Pdld watd pat 194 i Ghedt) 1-00 (5. 3H) ppm. ESI mass

spectrum z (rel. intensity) 262 (M+H, 100).

20 To a solution of isoxazoline acid (52 mg) in DMF (2 mL)
was added TEA (26 mg), 2‘'-tert-butylaminosulfonyl-[1,1'])-
biphenyl-4-ylamine (79 mg) and BOP reagent (115 mg). The
reaction mixture was stirred at 50°C overnight. Partitioned
between ethylacetate and water, washed with 2xH;0 brine and

25 2xH20, dried over sodium sulfate, filtered and flash
chromatographed to elute amide (45 mg). ESI mass spectrum z
(rel. intensity) 547 (M+H, 100); mp l44c°cC.

The amide (40 mg) was dissolved in TFA (2 mL). The
resulting solution was brought to reflux for 1.5 h., stripped

30 off TFA and flash chromatographed to give the title compound
(22 mg) as-a pure compound. ESI mass spectrum z (rel.
intensity) 492 (M+H, 100), mp 1l64c°C.

Example 11

35 1-(3'-Aminobenzisoxazol~5'~yl) -3-methyl-5-[(2'-aminosulfonyl-
[1,1'j-biphen-4-yl)aminocarbonyl]pyrazole

99



20 between ethylacetate and sodi um bi carbonate (sat. in water), washed

with water, dried over sodiumsulfate, filtered and concentrated, prep.

TLC to give Exanple 12: 3-(1-am no-

I soqui nol - zvd’és)y% [ (2" -am nosul fonyl -[1,1"] - bi phenyl -

yl ) am nocar bonyl |-1,2,3-triazole)(20 ng). ESI nmass spectr ngségos()rel

intensity) 486 (IVHrH 100) np 250 C, and Exanple 13: 3-

(4- ani no-i soquimola- geyh}idh [(f22-ahvaosi-honybberzddJeriil phetyd 9) in
4-yl)amn &@rg@%ékété gsé i 320! Sadl BBhnnES: JMSTi8REGIKpHPatz (rel .

intensity) 4 245C.. 30
1- (Qui nol - i?%orr@t)hyﬁh% 'i)lféi“hw wag (rol ﬁxnggu??%lﬁw fpy, -3 b and
bi phen- 4- yd)lamieadotar bony! | fheamdkeuikhevatsi phet tompmidenasemreiinied

anal ogqusl | & 12 o EShnd@msS S ssReCt K UM Zex()r el L] 484
(M+H, %O)Xc‘gt%t@iggg Soarin 98757951 PO US98 1268 20 Tr&%ﬁ R6Y)
q’]1“‘8the %-

1- ( Qui nol xzh%ﬂe) wesRERyRCE2d Wathafk c}sﬁ‘lcﬁgﬁ{j? .
yl ) am nocamtgmydc] phragobas vmshid with extofpodmiccdveyepr epaiwd anal ogously to

Ex | 12
Exgglg 17SLi te, §§%\m8ﬁ%fl rdalmzéoglé@rlltrdt@ieeg1¥3v4814f(1%% 3;'-—00) mp 181C.

-am nosul f onyl -
[1,1']-bi pﬁéﬁ‘fl%m;}ll)la% hbckt 58ny | fﬁﬂ%if)blsgec’fﬁ@ﬁt eelco e Wds prepar ed
anal ognusl y31 oiMeuanpbe) 12. ESI nass spectrumz (rel. i nt en5| ty) 488 (MtH,

100)",- np 15 éu¥¥§orgx§ léth%lllne (l 4 g) was added to 10 mL of
1-(3- Ari noi ndazol e

t hyl -5 nos
bi phen- 4- y??%’?ﬁ%@éfagoﬁzﬁi ac% th@%i t I% %%Bﬁkﬁi%s % é&par ed
anal ogousl §) twaExEspbéved 2in E@Itemaé;é mipectcegied (9 0°C.i pnéradded) 488 (MHH,

100), np é§85u15e2§oE%38D&£$£u%ro 3-cyanoaniline solution. The
1-(3 AnlnggggihipﬁgéoLCergg)at O%?HQ&*B% kgnuteg1n%ﬁgkgggg chloride
dihydrate (6.95 g) was dissolved in HC1l (conc., 4 mL). The
solution was cooled to OOC, and added dropwise to the 4-
fluoro-3-cyancaniline solution. The reaction was placed in
the refrigerator overnight. Next day, the precipitate was
20 isolated by filtration, washed with ice cold brine (30 mL),
followed by a 2:1 petrolium ether/ethylether (30 mL) solution.
The yellow solid was dried under vacuum overnight to leave 4-
fluoro-3-cyanophenylhyrazine tin chloride (2.5 g).
To a suspension of 4-fluoro-3-cyanophenylhyrazine tin
25 chloride (0.9 g) in acetic acid (15 mL) was added the oxime
(0.5 g). The reaction was brought to reflux overnight. The
next day the acetic acid was evaporated and the residue was
partitioned between ethylacetate and sodium bicarbonate
(sat.). The equeous was extracted by ethylacetate (4x20 mL).
30 The organic phase was washed with water, brine, dried over
sodium sulfate, filtered and concentrated. Flash
chromatography gave ethyl 1-(4-fluoro-3-cyanophenyl)-3-methyl-
'5—pyrazole carboxylate (0.7 g) as pure compound. CI mass
spectrum z (rel. intensity) 274 (M+H, 100).
35 To a solution of acetone oxime (70 mg) in DMF (6 mL) was
added potassium'tert—butoxide {1.0M in THF, 1.1 mL). The
reaction was stirred at rt for 15 minutes. A solution of

ethyl l—(4—fluoro—3—cyanophenyl)—3—methyl—5—pyraiole
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(phenyl ) pyridy-2-yl am nocar bonyl | pyrazol e The title conpound was prepared
anal ogously to Exanple 30 12. ESI mass spectrumz (rel. intensity) 490
(MtH, 100), nmp 188C. Exanple 20

1- (3' - Am wabesazesioxazol -5' -yl ) - 3-met hyl - 5-[i soqui nol - 7- 35pcT/US98/12680

yl ) am nocar bonyl ] pyrazol e 105 WD 98/ 57951 PCT/ US98/ 12680 The title
conpound was prepared anal ogously to_Exapple 12, ESI mass spectrumz (rel.
i nt ensi t yJaRes e Yod) 9 g BHBHC!3 smEL 43S | 2fded to the oxime

1- (1' - Ami swlsoipit NOIThE ndaktloat k- StifRed aat nos Wéerriight. The next
[1,1']-bi 4=y d pnocarb I [ d S prepared
anal ogous@?&)h%xéagﬁﬁ% O%lggfzg’gﬁge#ﬁgéas%%%v?g%ﬁm %%%lé%%#t%eﬁgﬁ ty) 513
(MrH, 1003 oRPm BHeT e fsaé 4xH20,

.o3n water), washed with brine,
[1- (1 ]%31 dhﬁié@cbﬂélﬂs&iimﬂ b‘l;ﬁfhl&fpr ﬁD!ltleEea(ﬁfxd a&f}ﬂmxﬁﬁahadd- ¥lash ;
1,1']-biphen-4- anm pocar bony raz Jhe title conmpound was prepare
anal ogous%r?%agga’%ﬁﬁrgép gf&e ESIM‘ngégszs:%%%Huﬁ?% lrrécfo.xyln'.[r?tensity) 527 ( M+H,

100), np cﬁgmmmheqynm5&ﬂm@u@y235—pyrazole carboxylate (0.18 g). CI

1-(2, 4' -ph an popui nazelrdiisithy) - 327 avk: 51062 - ami nosul f ony! -

(1, 1" 3- bi phen-4-yl)anj nocar ba él ] %yr,azol e Zg, he title conpound was
prepared anal o'ﬁ%u%liplt‘bt%r?pﬁn = (£71SPRFORYILACRBUMIRAR Y 132l . i ntensity)
515 (Wd+H, cddphemyl )2160@thiplaSpbgrdd4oBé carboxylate (0.18 g) in

1- (4" - Am | nazol - 6 - Yl ) 3Rty 51562 - am.nesul s

-[1,1']- blgp en@-ﬁ)ngn)i )ﬁ(?)é:‘ar%gg%% T%%ry%glgé 9%& It rgelan?:5'loer‘?pccg:tj'r?é1 was pr epar ed
anal ogousPyoRFhEXeeIE X 05 2hRs 8 sBERRRAM W2 reYarqyatéassiand) theo (MrH,
100), np r@SidWdwasQartitioned between ethylacetate and water, washed

with 2xH,0, dried over sodium sulfate, filtered and

15 concentrated to give l-(3-aminobenzisoxazole-5-yl)-3-methyl-5-
pyrazole carboxylate (0.14 g). CI mass spectrum z (rel.
intensity) 287 (M+H, 100). _

To a solution of ethyl 1-(3—aminobenzisoxazole—s—yi)-3—
methyi—S—pyrazole carboxylate (0.14 g) in THF (5 mL) was added

20 NaOH (10% in water, S mL). The reaction was stirred at 60°C
for 2 h, THF was evaporated, HCl (10% in water) was added
dropwisely until the pH was between 4-5, partitioned between
ethylacetate and water, washed with brine, dried over sodiﬁm
sulfate) filtered and concentrated to give 1-(3-

25 aminobenzisoxdzole—s-yl)—3—methy1—5-pyrazole carboxylic acid
{0.11 g). ESI mass spectrum z (rel. intensity) 259 (M+H,
100) .

To a solution of the pyrazole carboxylié acid (55 mg) in
DMF (5 mL) was added TEA (33 mg), 2'-tert-butylaminosulfonyl-

30 [1,1’]1-biphenyl-4ylamine (97 mg) and BOP reagent (141 mg).

' The reaction was stirred at 50°C overnight. The next day the
reaction was partitioned between ethylacetate and water,
‘washed with brine, 4xH;0, dried over sodium sulfate, filtered,
concentrated and flash chromatography to give amide (85 mg) .

35 ESI mass spectrum x (rel. intensity) 567 (M+Na, 100)._

The amide was dissolved in TFA (3 mL). The resulting.
solution was brought to reflux for 1 h. TFA was evaporated,
flash chromatographed to give the title compound.(GOImg) as a
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WD 98/ 57951 PCT/ US98/ 12680 Exanple 25

1- (1" - Am noi soqui nol -7"-yl)-3-nethyl -5-[4- (N pyrrolidinyl carbonyl)
phenyl am nocar bonyl | pyrazole, trifluoroacetic acid salt 5 Standard
trimet hyl alyyigndse, (Vi nreb protocol) coupling of
4- car boxam dopyrrol i di nophenyl -aniline with ethyl-
pyrazol e(i soqui nol -7-yl ). -3-methyl -5-carboxyl ate, acidic.workup and
purificatiwnts godidi c&Yemags| W%%%ﬁbg&apweaﬁiw)de@%@mhe desired
coupl ed promtyct mpn186&.yi el d. 1H NVR (CDC13) 8: 9.20 (s, 1H), 8.89 (bs,

1H), 8.72 (d, 1H), 8.04 (s, 1H, 7.84 (d, 1H) 7.75 (dd, 1H), 7.66 (d,
1H, 7.45 (d, 2H), 7.37 (d, 2H), 6.80 (s, 1H), 3.60 (t, 2H), 3.39 (t, 2H),
2.40 (s, 1H), 1.84 (m4H) ppm EspmpdesiZddctrumm z (rel intensity) 426
15 (M8, 190)1-ahtiaok 586kt inell-ney Dy ofuqe ! waﬁmdmnf%wetieﬂ-]t-&bhen- desired

roduct fol} af£.anaene T r|d| ne;

gt hanol am ne?ﬂ gg%?f%&iﬁ&én%\;l('oﬁswt%qﬂkﬁ %W%g 9‘% b: 538547(3”?% 7.98
(bs., 2H), 7. 7557%110#()7-!'17)-4'6-[26 cemingegulipnyy- (1, 1 JbirHemod s, 1H) 3.30
(b, 4H_), 2. 34 ¢3)anminhdearBoryfl (-1, 245} tPPiEo eS| EARGS1S AAGL r sRa Mz (rel
intensity) 44 k;@%ﬂo}wp—)yl)'z% gP%“%@n@ulfo 1-[3:7 brbiphen-a-

1- (3' - Am nobenzi soxazo uororre

net hy*ul f ony! - 3- fﬁll)&%“fia@ﬂnﬂ&]ﬁﬁeﬁﬁ‘“&ﬂ#&ﬁ?nb@%ﬂyﬂ-fbyr azol e

Preparation of 1-(4-fluoro-3-cyanophenyl)-3-trifluoronethyl-5- 30
razol ecar box o] f

E)1yfl uor o- 3- cya)r'liléDI %e%ﬁ‘%ylddr}%%?nz iﬁp#&‘ls@q@??%’g o(p, o %13 an TFAI )(3|5n et hanol

(150 L) v ﬁ‘&d@%c wps) agided; $edigi n3 EHl pentbar? den%OI(tBOI’Hl@e S%eB Mol ) .

The 35 reaxtdegriodast brughtites. r efHeexeaveion ghts. stheraiexdt ddy ¢dhe et hanol

was eviaporaii raRfetdtud L Fodue, Pt wage@dwest \Aﬁ@nwagtata/deda 81 2% ec?“d HCl
(1 N). Thﬁ%yag)ueous phase s.extract with eth aceta

r§ ﬁﬁ%}ﬁﬁj ?tlon of so 1um azide (3. at O

period of 30 minutes. After the addition, the reaction was

PCT/US98/12680

organic p over a

slowly warmed up to rcom temperature and stirred for 1 h.
Two third of TFA was evaporated and the residue was cooled to
20 0°C. Sodium bicarbonate (sat. in water) was added dropwisely
to the residue until the pH was abouty 8-9. After extraction
with methylene chloride (4x60mL), the organic phase was
combined, washed with water, brine, dried over sodium sulfate,
filtered and concentrated to leave 7-azidoisoquinoline (7.5 g)
25 as a dark brown solid. CI mass spectrum z (rel. intensity)
171 (M+H, 100).
7-Azidoisoquinoline (7.20 g) was suspended in toluene (80
mlL) . Propargyladehyde di-ethyl acetal(6.50 g) was added to
the 7-azidoisoquinoline suspension. The reaction was stirred
30 at room temperature overnight. The next day the solvent was
evaporated .and the residue was put on flash chromatography to
give a mixture (10.25 g) of regioisomeric triazole aldehyde
di-ethyl acetal in a 3:2 ratio by NMR. The mixture was
further purified by recrystalization to give 1,2,3-triazole |
35 (6.50 g) as a pale yellow solid. CI mass spectrum z (rel.
intensity) 299 (M+H, 100).
The acetal (1.5 g) was dissolved in TFA (50% in water, 15

mL) . The resulting solution was stirred at room temperature
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WO 98/ 57951 PCT/ US98/ 12680 w th water, brine, dried over sodium sulfate,
filtered and concentrated. Flash chronmatography gave 1-(4-fl uoro- 3-
cyanophenyl )-3-trifl uoronet hyl -5- et hyl pyrazole (8 g, 56% vyield) as pure
conpound: WB9%GI%s1 270 (MtH)+ (100% . 5 To a solution of pcTUs9s/12680

1- (4-fl uoro- 3- cyanophenyl) 3- trifluoronethyl 5 nethylpyrazole (4.0 g, 14.9

nmmol ) in d I er oxi de
(0. 2) g, &%r%m% %e\l\?%ggt g%ﬂ %?L(f? FX?PB&Q‘B%@ 'FI)'he next
day the Omsidus v@ﬁammléeloaﬁé bﬁ@ﬂeqo erfg&’ldaéemsepamdlmdmw bet ween
ethyl aceppérissith o disa. thaabef\m Qna(s?fétd )ucﬁh@aeéganbflﬂ?@asc?nw washed
wth water, brin drlgl% ver ate, filter gd and, concent r at ed.

Fl aoh chr Bt iy lrat¥e | sEFFHE nd Sebioshbrgfrdaes Sive

trifl dor onkdeds- Wr-dnaerlyrpyhidte| 2okil.6 §1 BoYsyspediras 45ymlr.e
conmpound: j MLl dy) 48 ((Mq:hi) +16§po% To a sol ution of

1-(4-fluoro-3-¢ en r ojret hyl - 5- br ononet hyl pyrazole (0.6 g,
1. (72 mol) inT %n?tscﬁpqi’cg’ﬁ%’) °\)°va§FL ‘8" glgﬂe%)(ll)“ WFB@n?éysggg}“Lb V@E(mmn
and wat eradi@edrigaditive cmctileomOwas )l i meaggyaaeseO (CVR20ovide n{ §IEa ghhe next
day the rgagtdQan {u ke maﬁvfgsterﬁﬁe UGN REL! L L-eirJQ& 41 I1dt e was

partitioned between ethyl —acefate and wa was ‘washed three

ti mestOwi t%emm%rrureorq"ﬁgmamed Ek%%rn%%rd.%m $hef EFéthmt‘éﬁ‘%cﬁdﬁ@rEd
Co_n](czlent r atiefough |dﬁ.ﬁatel thef buldr@a§ Wu@( amyl a- nggtlpnl%f methanol
trifluoro r y az ie S pure
conpound: %%’%@%gﬁ?wg i@%g o zfq‘ él(t)-‘?a? éoﬁa%(;goncegtraat d

1- (4- f | uorRA PRt SRy Ftseevrethxﬂeﬁczﬁmqwang Rodiwn imecambonatazol e (0. 45
g, tﬁ 58 rm%&e ihrlﬂ wa&%&botnwgenba wién ruéaté&as d&d@@doﬁéi:aéé(&i&n fé&%tteof

ru i u C a owe a_so n .sodi um

per i glg’a k: ]8 , .§fncen%agecgwa? eql‘yeﬂa?g‘ rSSEE?’é}ﬁl%% k@t#frgédaét 0Cto
room tenp@rmm ecappoundght CIThessexpectaum zhdradet bntensi ey WedSevapor at ed

and the regiglue oS, partitioned bet ween ethyl acetate.and water, washed
with 35 brine,_dried over msulfate, filtered_and concentratedto
give 1-(4-fluold-3- %’fd&?eﬁ I BtFFFTat'I"EB{r g§°nyl

hydr oxy ¢ aprsrpyréaadleaieg. 2139, mﬁﬂ%rylnelt@lylgsepqhbonmomdnb) was
20 added AlMe3 (2.0 M in hexane, 0.6 mL). The resulting solution
was stirred at room temperature for 20 minutes. A solution of
carboxylate (100 mg) in methylene chloride (5 mL) was added.
The reaction was stirred at room temperature overnight. The
next day the solvent was removed and HCl (10% in water, 5 mL)
25 was added. The residue then was basified by the addition of
sodium carbonate, partitioned between ethyl acetate and water,
washed with sodium bicarbonate (sat. in water), water, dried
over sodium sulfate, filtered and concentrated. Flash
chromatography purification gave amide (110 mg) as a pure
30 compound. ESI mass spectrum z (rel. intensity) 549 (M+Na,
100) . ' |
The amide (20 mg) was dissolved in TFA (2 mL). The
resulting solution was stirred at 80°C for 1 h. TFA was
evapofated and the residue was purified on a flash
35 chromatograpy to give 3-(isoquinol-7 yl) 4- {(2'-aminosulfonyl-
' {1,1'] blphen 4-yl)aminocarbonyl]-1,2,3-triazole (Example 14)
as a pure compound. ESI mass spectrum z (rel. 1nten31ty) 471
(M+H, 100), mp 230 OC. |
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M5 (ES-): 298 (MH)- (40% . 108 WD 98/57951 PCT/ US98/ 12680 Method B: To
a: suspensi on of 4-fluoro-3-cyanophenyl hyrazine tin chloride (17 g, 50
mol) in acetic acid (200 nL) was added 5

4,4, 4-triflyeyeRrdsi (2-furyl) -2, 4-but anedi one (10.3 g, 50 F%P/{ngl
reacti on was brought to reflux overnight. The next day e acetic aC| d was
evaporated and the residue was partitioned between ethyl acetate and

wat er, washed ot fh $GqreNpPn et eriazead H9 M) dini esdtoxianesgbiiomidal f at e,
filtered andmi® QQ@caamerdauedBAftsacshlgthomanra@mwntwhgis\tariceaéladI uor o- 3-

cyanophen 3-trifluqro hyl - 5- ( 2- yrazo 44% ield) as
pﬁre (F:)orrpéif#& I\/éo dlljcfn 3 % (M’Fﬁu(fe(% %‘g ¥ olez‘_ilrs“cd?% tlongan Y :
1-(4-fl uor@OQEéyaﬁom@nWe)“PSr@Wlfq~uoﬂ‘bﬁe§%1}{eﬂi§— pasf pergdviesy padotkee (4.0 g,
&/E) S meol )rés!ldu$5ﬂ?-£@1&@nf(sa8i betekh ghhym@éeﬁﬂiednaaé&(ﬂjhﬂuﬂ etr achljori de( (1 ?09
rut heni_um ch| or nd_a_sol ut.ion SO eriodate :
g, 56.1 c)‘el g]ﬁn\-‘/'va? e{s E‘t45 rrL‘j’g‘)'el’ﬂ r 85§ %o‘%]lt?’s wg%ﬁ dr ledp om
t enper at ureddver AR gkate THe 1iexed ind FRECeRECNSSh tongk’t'%rféie\/vaéeﬂlf%r ed
through celddg@indbenéintadide wWas mf) .comeentdaaned oandt padddulihonee-bet ween

et hyl aceta;g%eal ESH%L) f-(ﬁl%% gf&?eosgﬁxﬂ') C Dhage 5 gsg{.\@sr&pm th water, dried

over sodiumsulftate and concentrate gl ve 1- 4 fl uoro-
3- cyar@pherRAuE30g r $ 1 IGBNWRRYF L IEEedd A B x TR tf&‘i‘??rfb‘i‘l“%{azcﬂ"émf@hﬁ g, 64%
yi el d) as ¥ ecgonfopnthe MB1{EDe )wasZQBriMsé@ T (408ynd¥scparhanan of

1-(4-fluor %IcgﬁgﬁﬂhQ%%J%dﬁe?r'f %é EPBH d%s stlrred at ro

((2' -nethylsu uor o- en- - ) am nocar ony)in] pyrazole. 30
To a sol uthFweFRLITE LYTHGIBES- @ﬁl’f gy - sthe reaction mixture was

trifl uor onmidiyleibnby dsevweear bohylgnarazel end Gvatey, @hé7eqmalu}l phaseret hyl ene
gp' o e () %k)cr“ ne@ds%]e& %{ﬂw'ag&'a%' @@xﬁso n3 . O edPIRL) @og one drop

The resu g sol ution was tirred roomte erature overni ght

The next. TPRPINRE SSO%Wﬁtteiisa’é@afﬂé‘FHt %’Eir%{?ﬁfqgﬁép}“%‘gl%ﬂué’w§ FRSi ssol ved
in nethyl s -thkplansrend fiooyl heorgelupti 050 e .added (&rt-

met hyl sul fiaih=Ra hbyel fsdyh, TohpbhRheBo4my) ) e ne udeQcit arndes mr)

for 1h and the TFA stripped off. The residue was partitioned

20 between ethylacetate and sodium bicarbonate (sat. in water),
washed with water, dried over sodium sulfate, filtered and
concentrated, prep. TLC to give Example 12: 3-{l-amino-
isoquinol-7-yl)-4-[(2'-aminosulfonyl-{1,1']-biphenyl-4-
vl)aminocarbonyl]-1,2,3-triazole) (20 mg). ESI mass spectrum z

25 (rel. intensity) 486 (M+H, 100), mp 250 °C, and Example 13: 3-
(4-amino-isoquinol-7-yl)-4-[(2'-aminosulfonyl-[1,1']-biphenyl-
4-yl)aminocarbonyl)-1,2,3-triazole (6 mg). ESI mass spectrum
z (rel. intensity) 486 (M+H, 100), mp 2450C.

30 Example 15
1-(Quinol-2~ylmethyl)-3-methyl-5-[(2'-aminosulfonyl-[1,1']-
biphen-4-yl)aminocarbonyl]pyrazole

The title compound was prepared analogously to Example

35 12. ESI mass spectrum z (rel. intensity)} 484 (M+H, 100), mp
1690C '
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(0.2 g, 0.67 mmol) and DVAP (0.25 g, 2.01 nmmol). The reaction 109 WO
98/ 57951 PCT/ US98/ 12680 was stirred at roomtenperature overnight. The
next day, nethylene chloride was evaporated and the residue was
partiti on¥P 3Ba79%en et hyl acetate and HCL (1N), washed w p&TukbshizéshN) .
sodi um bi carbonate (sat.), brine and water, dried 5 over sodium sulfate,
filtered and concentrated to | eave i-(4-
fl uoro- 3-cyanophenyl )-3-trifluoro 9954f(2'-nethylsulfonyl-
3-f 1 uor o1F1Qaihobipheh) 43 yethyilrdcd(Bonauninpsu iyl [0, 32 JgbipBanded+ el d) as
pure conpound. MS (ESI): 547)4s8cdddid11 pt2abbegar ation of
1-(3'-aninobenzisoxazol-5'-y?)-3-
trifluoromethyl-5-((2"-nmethylsulfonyl-3-fluoro-[1,1']-biphen-
4-yl )sam nocar thaytipye acampoulnl yvasopbrepanedf amakigmes1gxicoeEk&aphg, 1. 18
mml ) in Added sqdbym £ 5 xi.fe g T 1. m.). The
15 nixtu%g“F Eggt@%%%gﬁii roonftg%%gfa%ﬁ?%$$§$gh£$% K%tg’ng?%Méég.by
addi ti on18%°& sol ution of 1-(4-fluoro-3-cyanophenyl)-3
trifluoromethyl-5-[(2"-methylsul fonyl-3-fluoro-[1,1"]-biphen-
4-yl)am nocar bonyl ] pyrazol e (0.22gg, g 9 ) in DVF (4 nL).. The
reaction was stirred at roomtenpera %g %g?DS hours. The 20 reaction
m xtif e wasitridn-prineindaral 1fdrwdem3cPAthyhcet bt -~amigomalfonyd - washed
with HO (5%, fourpa,1ngsbiphén Vil )amitiddasbotiyl Peyevss1eé 0di um sul fate,
filtered and concentrated. Flash chromatography (30% ethyl acetate/ hexane)
gave 1-(4- isopropylideneam nooxy- 3-cyanophenyl)-3-trifluoronethyl-5 25
[ (2' - met hyl sufhengitBef ¢erapaundl was] piyephead 4anglogovisigc &ebBraddphe r azol e
(0.19 g, 181% g5l fisaSsputauncemmernd: i MoedsSly) 48R0 (tMiaH) 164P0%p
1-(4-%502%9% i deneam nooxy- 3- cyanophenyl ) - 3- _
triftlor thyl-5-[(2'-nmet hyl sul fonyl -3-fluoro-[1,1"]-bi phen- 30
4-yl)am nocar bonyl ] pyrazole (0.19 g, 0.32 mmol) was dissolved in ethanol (4
m.) and to the solution was added ghighpfdO% 4 M.). The reaction mxture
was stirred_at 80 C orwt"hree hqurs. Tge reacltion, m xture was cooled to
room t enpelArAFEnoiRRZ9He 1 Y eSi Petave-qal (3 | 1amepudhany iz fyst W1 zed i n
35 net hanol to give theiphen-et-gdiipodndcabbdrylpBifboliecl d): M5 (ESI): 501
(MrH)p (100%) . |
The title compound was prepared analogously to Example
12. ESI mass spectrum z (rel. intensity) 488 (M+H, 100), mp
1970C. '

25 Example 19 . _
1-(3'-Aminobenzisoxazol-5'-yl)-3-methyl~5-[(2'-aminogsulfonyl-
(phenyl)pyridy-2-ylaminocarbonyl]lpyrazole

The title compound was prepared analogously to Example
30 12. ESI mass spectrum z (rel. intensity) 490 (M+H, 100), mp

1880C,
_ _ Example 20
1-(3'~Aminobenzisoxazol-5'~yl)~3-methyl-5-[isoquinol-~7-
35 y1l)aminocarbonyl]lpyrazole
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Example 27 110 WD 98/ 57951 PCT/ US98112680

1-(1' - Am nopt hal azin-7"-yl)-3-nethyl -5-[ (2' -am nosul f onyl

(1,1']-bi phen-4-yl)carbonyl am no] pyrazole Preparation of . _
3-nitro-6-siysydbgnzam de. 5 A m xture of 2-cyano-4-ni tr%t | uene (10 g,
6.17 mol ), benzal dehyde (6.51 g, 6.17 nmmol) and pot assi GHUeEY B8N at e (20
g) in MOH (200 nL) was heated at ref lux for 10 mn. The mxture was
cool ed to anbi efhe ttéper atrr@ingdy grs 3Prerared whal@upeAyptecCEpinmiel on of t he
product wag2 CONHEkBss TheekQupl @dUes1 Wascienk 8 £ Y (fihdit radd)onmand washed
successi ve%i/ oM th IN HC1, water and MeCH then air dried. There was

obt ai ned 1 % g of the benzam de (np 269.8 C) as evident from the |ack of
a nitrile adsorption in the IR and the appearance of peaks at 3357.1,
3193.6 -NH2) and 1648.7 cm1 (H2Nexdmile 22 15 LRMB (MNO)+ mz = 238.

Preparation qf 3;amno-.6-styr nzami de. The nitro conpound prepared above
(13 g, 48.41(1m‘r§| %Wisgﬁé%@%e(‘g .’795?“ Smfdt ) -awmesud F8MvkY i n Et OH
and heated 20 at refl/W)N-biphen-3i-yl)xminetalonxd lpermacde® by distillation
in vacuo then 30% NaOH added. Extraction of this suspension with EtQAc

fol |l owed by wasRing. organic extract wth brjne, _dryin S™) and
evapor ati on ga\s;lgr;et %éttgrgo‘c:ﬁ) Oué% PR EE58 a’@?,oq_%%y(gﬂil—@ia(’%qf = 239. 25
Preparkht i ob? of ESTh{@FazsRREGUS: §r {Fdlenidviensityh&1aniMithe X003 ,gmp54. 6 nmol )
from above2oe’s.di ssolved in conc. HCL (90 nL) and cooled to 0 C. A
solution of NaNO2 (3.94 g) in water (45 nlL) was added dropw se over 10 mn
and 30 the diazotization mxture left to stir at 0-5 Cfor 1 h. After
this.time SnC12H20 (39 g) in wat erE¥ammleri2® was added dropwise to the cold
m xt ure over-(30-AhindidimahbDviet-yil) -Bhadbpidpyddbl ¢4 « IARSLAL E#6H,2ver 3 h.
The sojd d product 1.SQL WV, ! L on h the filter cake was
vvasheglgvx,ith 35 vva}t,\gt?'l"sle\?egsé ti r‘r‘eglz)i%'ﬁf%{’ér)aﬂrol ggp? algz|°\"§' t he hydrazi ne
contam nated with Sn (11) salts (10.9 g). 111

The title compound was prepared analogously to Example

12. ESI mass spectrum z (rel. intensity) 527 (M+H, 100), mp

16590C,
20
Example 23
1-(2’,4’-Dpiaminoquinazol-6’-yl)-3-methyl-5-[(2'~aminosulfonyl-
{1,1'}-biphen-4~-yl)aminocarbonyl]pyrazole
25 The title compound was prepared analogously to Example
1l2. ESI mass spectrum z (rel. intensity) 515 (M+H, 100), mp
2150C,
Example 24
30 1-(4’-Aminoquinazol-6’-yl)-3-methyl-5-[(2'-aminosulfonyl-
11,1')-biphen-4-yl)aminocarbonyl]pyrazole
The title compound was prepared analogously to Example
12. ESI mass spectrum z {(rel. intensity) 500 (M+H, 100), mp

35 2050C.
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WD 98/ 57951 PCTI US98/ 12680 Preparation of ethyl

3-net hyl -i-(3-am do-4-styryl phenyl )-1H pyrazol e-5-carboxyl ate. The

phenyl hydr azi ne é)repared above (3.2 g) and ethyl 2-N

( met hoxy) YR M733loxopent anoat e (2.46 g, 13.18 nmol) in AcGCHBU§BA2680) and
AcOH (5 nL) were heated at ref lux for 4 h. The reaction was cool ed and
diluted with Et OAc then vvashed remgﬁpgyzgmth satd. NaHCOB ‘sol'ution until
t he washi ngs were ture_was evaporat ed and the dark oil left

EfSI C.
to stand until cty aT’P’f‘iz'tﬁ‘l 1z3rp¥Ed a3~ aebxbr2 ui41 @4 nass 10 was
triturated w t pyrrdlidi@nylaasbohik)yphenyaneichotd-bainyl Jdpyragdoldher e was

obtained 1.38 g of pyrazol i ukidatetic A + mz = 376.
Preparati on of ethyl 3-net hyzl.rﬁi (3 €y§n8°4 g%/?ré/%& enyl)-1H 15

pyrazal e- 5- carboxyl ate. Ethyl
3- et hyl - | - ( 3-swdrdiaré stjingkhkayinidih peizte @ro@@rcwylcahgliﬁg 3£ 9,

22.3 mol ol o 0. t hanesul f onyl

chl ori de % %Ma&nggggy’@?g}?i%%@éde% o%%lsléleov Sn qﬁgﬁ Lﬁﬁe i ce bath was
renoved amCFacWeZGSPgaéPan ¥il Q'G“%fth}fl-f%cawomlahe,reacdxomwmlﬂ.@re was
evapor at egh@phirilFe caesbeueis U§Dﬂt§1£cbéln cHY el c&&%&a%braﬁﬁy A’Pﬂ*ri

ot e oand S el CRRBEed BESHELY DlapRy VRdLa. 1, | FoSys 185 Sdcv“ tz?,

Prepar at i DR Qf(s3- A8 hy B~ B9 ( 8bsy alid)- A- %t%?ry(lq:)héﬂyl)éil P4 (s, 1H), 7.84
pyr azol e- s camoxyl.izg aaad 1Hpe 'ﬁté’B”(c?Stl‘i‘-f) (77 11?: qq ZQHWWDQT%’; n(&/EOH (100

L h . .S0% | 2
tearp\émr:[at L&@ é\l%g_{(tssﬁl on (%Q?C,FL'Z Qfl Ic:’rngg)'("an@V)vnal 88t &8 If“ir']?art al |

of .t he stlhr&4 rig\-dﬁt)eppmsESDrmmobpéMttmnn a0 (re)l iwaenaddey a6l t he

sol utyison agili figgd .(pH = 1) by the addition of conc. HCL. The percipitated
product was renoved by . filtration then washed with water and air-dried.
There was 35 OBtSaiLFOFUARRLLRG| PFORuct Ak -thent wopvisaEssl Fol theyr azol e. 5-
carboxylldesmrea ProBug); fapladwing <xidHrion (MCPBA) and rearrangement

3-met hyl - 1%3 g@gggnat ya&gﬁmp IR E BrebibleY! ! uffhdt (56 O
L7 mmol) lsh §ﬁ902% .98 (bs, 2H), 7.75 (44, 4H), 7.46
20 (d, 2H), 7.27 (4, 1H), 7.09 (s, 1H), 3.30 (b, 4H), 2.34 (s,
3H), 7.78 (b, 4H) ppm; ESI mass spectrum m/z {(rel intensity)
441 (M+H, 100).

Example 26
25 1-(3'~-Aminobenzisoxazol~5'-yl)-3-txrifluoromethyl-5~[(2'~
mathYlsulfonyl-B-fiuoro-[1,1']—biphen-4-
vl)aminocarbonyllpyrazole

Preparation of 1-(4-fluoro-3-cyanophenyl)-3-trifluoromethyl-5-
30 pyrazolecarboxylic acid.
Method A:
To a suspension of 4—f1uoro—3-cyanophenylhydrazine tin
'chlo:ide {20 g, 53.6 mmol) in ethanol (150 mL) was added
1,1,1-trifluoro-2,4-pentanedione (8.18 g, 53.6 mmol). The
35 reaction was brought to reflux overnight. The next day the
ethanol was evaporated and the residue partitioned between
ethyl acetate and HCl (1 N). The aqueous phase was extracted
with ethy1 acetate (4x 20 mL). The organic phase'is washed
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112 WD 98/57951 PCT/ US98/ 12680 chloride (3 nL) was added a few drops DWVF.
The reaction bubbled vigorously and after 20 m n, when the reaction had
subsi ded, the solvent was renoved by distillation in vacuo and punped on
for several gﬁ,i.ggﬂto renove the |ast traces of HCL. 5 Conpl ete conversion
to the acid chloride was denonstrated by TLC (2:1 Et OAc: 26
converting a small sanple to the ethyl ester by treatnent with Et OH and
conpari sonwinth hva;erprbﬂmsl@npﬂep%zecbcshml sulflaxd, hEElae'leded:h.lrmi de (17

mmol ) in u{ AU im}% lded 4-(2'-N-t-
but yl sul fam do pt#gggﬁtamin& r%g&&} ?}Y %m)? pall reac ion was stirred
for 1 h atCYARARLRR e?%ltftjlw@rowﬁw —cﬁ-rneféulmﬁ%mlel(étmé% Bud (300

m.) and V\Iafs:t‘feﬂi)vma'rshpﬂlf\él-&?ﬂmpdumﬁl | M@msfimgs weoe(da)di qidbe) organi ¢ sol ution

was drieed and 1, evapepaigd 40 19' ¥€¢ Buckd -8 -2l ads gl M) 5= (3- cyano- 4-
styrylphen

but yl sul f %’f%@)“pﬂ’fg’ﬁ'ﬁaéﬁ# ;}‘re)(t&af*Bksé%%edé‘l Ap9 13t @ FEel) R CGlMKNa) + iz =

638.2. 20 PT%pﬂ.r)aMaena@cﬂecB NEt Hgl 3| g ( Rcyanmne ) faidnHephehyédoxdikde

pyrazol & Sy (- 420ty subbarsf0)phequl) BRSIIY oeBLBRIYAM de. A NeCH
200 L t

gtyryl p%]eﬁo‘fu 'ITCIS){] gra’f%? enegy ﬁ-aé'4t1%% Cctri‘1 ¥gs evaporated and the

but yl sufl f aneslichyeheny ﬁ:@htert;alo)rxea'lr bexweem @ehydSacod o ahd- ¢8d{%m and sat ur at ed

with a strﬁmm&ngzen?faer he. sgihgg bEGIRS phASD (PSRN L DR Rlisgam of N2

for 10 min and sul fid m xtur e was alléwed to

come to an®ByEHt dlréﬁﬁe?‘éﬁﬂrsé’dtl%n »UEASSr atddteprdirapse senceperatesi-due was 30
di ssol ved Findit Ohromaasdnetbhy ghvaeat ef4(fAuXyods +Qﬁhr(dl@x86)§|')-) and evapor at ed.

There was @biaifaed o3 (" @111 R 64. 0
Preparation of Exam:a:t}%?l Lﬂ‘ro Igﬂe %Ol%aggscar boxyam]ézide (a% 42 g, 0.78

mol ) thpu"?fi/d:roé{‘?gﬁﬁghycf?sdt(é:I()O 1%4% “’3* mml‘}o%"h’d AcOH (0.28 g, 4.68
mml ) in benzer® @5ohuiyiowref Hedtefllwira-ef clhamopimeterl Ja3bean Stark trap
for 18 h. dherRRReRRENSDLUHQRNBENFRR@S018 (0.6 g, 1.72 mmol) in
DMSO (10 mL) was added copper (I) oxide (0.52 g, 3.62 mmol)
and water (3 mL). The reaction was stirred at 60 0C
20 overnight. The next day the reaction mixture was filtered
through celite. The filtrate was partitioned between ethyl
acetate and water. The organic was washed three times with
water, brine, dried over sodium sulfate, filtered and
concentrated to leave 1l-(4-fluoro-3-cyanophenyl)-3-
25 trifluoromethyl-5-hydroxymethyl pyrazole {0.45 g, 92% yield)
as pure compound: MS (CI): 286 (M+H)* (100%).

To a solution of 1-(4-fluoro-3-cyanophenyl)-3-
trifluoromethyl-5-hydroxymethylpyrazole (0.45 g, 1.58 mmol) in
acetonitrile (10 mL) was added catalytic amount of ruthenium

30 chloride at 0 o followed by addition of a solution sodium
periodate (0.71 g, 3.32 mmol) in water. The reaction was
stirred at 0 0C to room temperature overnight. The next day
‘the acetonitrile was evaporated and the residue was '
partitioned between ethyl acetate and water, washed with

35  brine, dried over sodium sulfate, filtered and concentrated to
give 1—(4—fiuord—3—cyanophenyl)—3—trifluoromethy1—5—
hydroxycarbonylpyrazole (0.27 g, 57% yield) as pure compound:
MS (ES-): 298 (M-H)~ (40%). | o
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113 WO 98/57951 PCTI US98/ 12680 anbient tenperature and washed with water
(3 x) and dried (MySH4) then evaporated. The residue was applied to a
short colum of flash silica and eluted with 1:1:0.078 Et OAc: Hexane: MeCH.
The desi r ¥ 3F1azi ne product (0.1 g) was 5 obtained i n BCWUSHYaM2680M t h
3-nmet hyl -1 - (3-am do-4- (fornyl hydrazone)phenyl)-1H pyrazol e-5-(N-(4-(2'-t-
butyl sul fam do) phenyl) phenyl)carboxyam de. This m xture was heated at ref
lux with trjfluoroacetic acid (10 nL) for 1 h, then evaporated. The

m xture H85P98 §'epar ated by reverse phase hplc on a C18 colum by el uting
with a gradiemd af sﬁ@péﬁ@n@hldﬁtqerﬂmrb -0- Gﬁ&ﬁd'ﬁkriyak@(iﬁ%nﬁécﬂlnwﬂh 0. 05%
TFA over ﬁggghae Gﬁgndhji ”?thFeEéé3?f§E Q%?O mL) was added

4- (forny razone razo

sul f ati dé)ﬁhén%}?}ﬁ wjﬂcﬂa%éwérwdé élhuﬁwe@weeuapea gy | FRBmab) ( M-H) +
f ound: STBelﬁaéctiarh owas Bhfbubit0 roAk e But bovidin g . t&‘hgeheﬁ@n@ nd,

|l e foun 500.
g)(;gmiSOS%KEg(gcg %8‘%% v%stjf% Rvgenm Is_?)%lezo %ufl yas. Ff‘futﬁﬁ‘med
am noeul bghyeyphem} BeeRte WPaWﬁh@Ear\b@#wq vEth HC1 (1N), water
(rret hyl sghf0By5A8] N@PELdYdvdrS @62 Qi 8§1P£€@ar?1tit@}eaf and

3: 4-1 | donet bapet h ' i
RS TR R R R e M Al e P

o g, 1. 25 Eypneshenyl ssbt ek luoremeshyl -5100- furtyl Japyrpygoildi 1@. 0160 nl). The

S TXTUre e 9tbiapdadiodle diRLAN RS 81T NUAS. (MIH?+S?!LU@Q{S wer e

renoved and own oil rt|t|one bet ween et hyl acetate and

p
wat er. The or §2nPcSPayEFORRE \/Qas(l‘?e 1WPrR-BrFYRIoRSWd Jover MySO4, and
concent r arédltior gheehyl-eS-afto-frfllipyoaeatal (ehydeoa2nd fmolB ig). C nass

spec u e t 7 was added
to ai%onhéfg%ﬁ%Frifé &fd ’%Q %%é %(@){%'dm%%p%i\‘gcr%ﬂt%ﬁ%%ggs é?o nd O (200
nL). Therufhgpire %%O%Jt‘?‘?r@d‘laﬂ R‘Fnﬂnﬂe?O t¥gy of godiym Péﬁé?ql%‘he m xture
was pour g¢dii.atg, waé er sl )exh aated W Ehmel hylTheagehateonThs ot parés | ayer

was mashgg %%8“ pé%ﬁé%aé“ﬁ (%G%%%lght The next day the reaction

mixture was filtered through celite. The filtrate was

20 concentrated and partitioned between ethyl acetate and HCl
(1IN) . The organic phase was washed with water, dried over
sodium sulfate, filtered and concentrated to give 1-(4-fluoro-
3~-cyancphenyl) -3-trifluoromethyl-5-hydroxycarbonyl pyrazole
(2.4 g, 64% yield) as pure compound. MS (ES-): 298 (M-H)-

25 (40%) .

Preparation of 1-(4-fluoro-3-cyanophenyl)-3-trifluoromethyl-5-
[(2'-methylsulfonyl-3-£fluoro-{1,1']-biphen-4-
vl)aminocarbonyl]pyrazole.

30 To a solution of 1-(4-fluoro-3-cyanophenyl)-3-
trifluoromethyl-S-hydroxycarbonylpyrazole (0.2 g, 0.67 mmol)
in methylene chloride (10 mL) was added oxalyl chloride (0 84
g, 6 7 mmol) and one drop of DMF. The resulting solution was
stirred at room temperature overnight. The next_day'thé

35 solvent is evaporated and the residue is redissolved in
methylene éhloride and to the solution was added (2'-
methylsuifonyl—3-fluoro-[1,1']—biphen-4—y1)amine hydrochloride
(0.2 g, 0.67 mmol) and DMAP (0.25 g, 2.01 mmol). ‘The reaction
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114 WO 98/57951 PCTI US98/ 12680 MySH, and concentrated to gi ve nethyl
(2-azidonethyl)acrylate (14.1 g).. To a solution of

3-cyano- 4-fl uorobenzal doxime (4.30 g) in CH2Cl12 (150 nlL) was added net hyl
(2-azidone [ylate (4.33 5 g). The. mixture was cogl ed to Orc in an
ice bath fwdok%g by dropw se addition of NaOCCl (66 niL of CEURI W‘équeous
solution) wth vigorous stirring. After the addition, the reaction

m Xt ure weas stewirgdwal by g enpeRItY X2 oy erfheghtni X fheenawts dagashed wit h

wat er andm@tmﬁ%ned&hﬁ@lrica/e_emawémsaﬁtlehahﬁd and L3 gepcgdrated. The

oS e ofRa B P RY, SNUQTE QREALY AR S naSR AU " HEA2

f | uor ophekiy} ) L1580 ( agpdbiretiyrybeng var (setet hogdrissexdzebtare dried5 g) as a
pur e Nekdd. soﬁmuﬂmiﬁ:ﬂ@l?’flﬁtgr&f alnled céﬁ‘&entr%t%é tNi1ddde 1231 (t, 1H),

3. 87 3..8 tr | .
i nt engfty Here's¢ @% 1y 5% e e RRTonBERe s TR99 - RRERH AT e  ©
3-(3- cyan =Hlyargod phe 1Ph§n6érw3n)cﬂwpﬁ§lﬁ}‘b®ayl(lc@VbenelmowyﬁﬁsgxazoI i ne,

hydrochl og7#€lesiedkll . a2 uk@ ofpbutid On Ml (8st 8- Cyano#+ii) uarodrheny! ] - 5-

(azi donet hyl ) - 5- (car bonmet hoxy) i soxazoline (2.14 g) in THE (5 m.) was
added triethyl phosphite (1.45 m). The mi xture was refluxed under N2 for 5
h. THE THErsRaratderBvel, 1 drRd -eRenohensigeranak-ivdotded in Et OAc and washed

W th wat etrﬁﬂiﬂiﬁmbtim5~|[t(§maﬁ§d{yl%tﬂll@gﬁ?1l\@$@4m@8d[Pglnqe-%t;bﬁ(éﬁd to)a g
yel | ow oj%_l 1y E: S 00k Ly en di ssolved in 4N HCL in dioxane (30 nL an
o i RehpdiR b

refl uxed on mxture was cool ed, and ether was added.
The preci pi t at®® PoFfEYEIREs offi PEEFRRP ardmedi Pednd.o lgil§emoll5 ig BMFt he
hydr ochl oté de.)s aht. addbNRAL NSO b EDx84d8. 36  hisy TRH) , 181821:1L()m ), 8.09

1 h twal irr 0 r o) 2
E)[)nm l?SI rzrr%gg(es ecl-%%m }d at §%}§€§Hg[%?gi !ge19t8§ ?Mﬁlﬂdl Qlﬁr e‘%aﬁg}H onH)
of 3-(3- c%rﬂ?d&tflf’ﬁo‘?%r?n Pfl?PSGEF uoro- CYanOPhenyl) -3- _

(et hyl sutfofiylcanacmet 194 [)(25-heendemthoxy) 3 -sfuazek (el ' ) -BapBesol ution of
3-(3- Cyan@—)ﬂl’ﬁ&m@.ﬁ[)@%%}l)]pira%@m %métzh ')05%( 9%993%& gﬂﬁny)(' S 20' i ne

hydr ochl or.i de salt q I was a ri et am ne
(1. 27 nL) he reaction 'was stirred at room emperature for 5 hours.

reaction mixture was then partitioned between ethyl acetate
and HC1l (5%), washed with HCl (5%), four times with water,
brine, dried over sodium sulfate, filtered and concentrated.
Flash chromatography (30% ethyl acetate/hexane) gave 1-(4-
isopreopylideneaminooxy-3-cyanophenyl) -3-trifluoromethyl-5-

25 [(2'-methylsulfonyl-3-fluoro-(1,1']-biphen-4-
yl)aminocarbonyl]pyrazole (0.19 g, 81% yield) as pure
compound: MS (ESI): 600 (M+H) (100%).

1-(4-Isopropylideneaminooxy-3-cyanophenyl) ~3-

trifluoromethyl-5-[(2'-methylsulfonyl-3-fluoro-[1,1'}-biphen-

30 4-yl)aminocarbonyl]pyrazole (0.19 g, 0.32 mmol) was dissolved
in ethanol (4 mL) and to the solution was added HCl (20%, 4
mL) .. The reaction mixture was stirred at 80 9C for three
hours. The reaction mixture was cooled to room temperature.
The white precipitate was filtered and recrystalized in

35 methanol to give the title compcund (0.14 g, 80% yield): MS
(EST): 501 (M+H) (100%).

Example 27
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115 WD 98/57951 PCT/ US98/ 12680 and net hanesul fonyl chloride (0.31 nL). The
m xture was stirred at RT under N2 for 1 h. The solvent was diluted with
CH2C12 and washed with water, i N aqueous HCl, and saturated aqueous
NaHCC3. | tWRAY5Wsl ed over MgSO4 and concentrated to a 5 yerdmousssatésel (1. 13
g). 1H NNR(CDC13) S792(m 2H), 7.30 (t, 1H), 4.82 (t, 1H), 3.84 (s,

3H), 3.76-34601 ( BAnfidpt 1&%11{-5--%) maa.uﬁa SRS 'SReE hoETL ZoAEl -
AN 37f | 305 Ve f Todpnen-d B ¥aEbott1nino) pyrazote

(et hyl sul f onyl am nonet hyl ) - 5- (hydr oxycar bonyl )i soxazoline. To a solution

ot PRSI oy phons

(et hyl su am nonet h onet hoxy |dsoxazol i ne &1 13 g) in THE
(50 m3 was adﬁe’ﬂl’ﬁ'—‘&? (CBf ?O‘%Wf‘%ﬂl“éﬁ% e A @i n)7 MRelhi xture was
stirred abefdaldéleyddNd.®1 4,26h17 ﬂﬁh@l)scdn@tﬁomimrreaeﬂonat@ (&sul ting

mat eri al s dllli%% %q/dn%%)\é\&%g hggg?ﬁcAg Itéﬁwfto:} ggng&nt ra,},ed HCL. It

was t hen X rac e organi ¢ so I OoNn Was (]J? ed over
MySO4 andmésheratwas Pted toj @ﬁ‘Pl%FI ’éwlf%ﬁrﬁl{lt? gyey) 301Mir0 NVR ( DVBO- d6)

S 8.17 (nhhgf&upahfgiédmpiﬁdkao% 8& Bhggpfdﬂuéﬁﬂwas zohPlebe. 2tfe 3.01 (s,

PrepgTv[HT]t i 8ﬁ°8‘|“ gfﬁta%@f%f% o?&%ﬁ aﬂé/f‘?glsmfc% ?‘f‘% %ucggsswgly -

but yl ami nwsthf bhiymbhev'qﬂe]rpwﬂdﬂlgoyl Fhet rvicardiied.| - There was

(et hyl suphepyhad mr@ténef) theO%Raokinige (fp 263P/eU0CIN a8 evident from
3-(3-cyano-4-fluoro

h
(et hyl suFP8n T“é’ﬁl‘?lg ewr)ﬁ? efsarskiearokhy TRsGre:, bhenabPrearanse;) in
CH3CN (15o|ﬁ1_ﬂ>em ael dEb o3l Bl198hkbon +K2 ( Cark? 148, . 73em-al [(aRRT(Hy) -9 ;f ew

dr ops, of tE)pqﬁS m%&*‘ d?g_y\@gerefluxed under N2 for 1 h. The sol vent was

renoved, uene was a and then renoved to dryness. The resulting
solid was dried wunder vacuum It was then dissolved in CH2C12 (20 M.) and
[ 2- (t-bupyéﬁaﬁ'sﬂﬂswfmﬁ%aﬂfiemyls]—ﬁyﬁyrimw:cﬂme (0.30 g) was 35 added

foll db T { d
D for 16 h, 1 Ehgaatere Hon %ﬁ%%ﬁ%ﬁg DL ANE, i floT] fguncer
dried oveﬁn%gtﬂz ahrf- ccﬁ"rc@ﬁ‘tra‘f“@a e r%?%ﬁ‘t’i %ﬁtﬁHvﬁgdp%?‘??qded by

20 at reflux for 1.5 h. The EtOH was removed by distillation in
vacuo then 30% NaOH added. Extraction of this suspension with
EtOAc followed by washing the organic extract with brine, |
drying (MgSO4) and evaporation gave the product aniline (13.39
g); LRMS (M+H)* m/z = 239.

25
Preparation of 3-hydrazino-6-styrylbenzamide.

The aniline (13 g, 54.6 mmol) from above was dissolved in
conc. HCl (90 mL) and cooled to 0 ©C. A solution of NaNO3
(3.94 g) in watef (45 mL) was added dropwise over 10 min and

30 the diazotization mixture left to stir at 0-5 ©C for 1 h.
After this.time SnCl2¢H20 (39 g) in water (170 mL) was added
dropwise to the cold mixture over 30 min then allowed to thaw
‘to ambient temperature over 3 h. The solid product was
isolated by filtration, then the filter cake was washed with

35 water several times and air-dried to give the hydrazine
Contaminéted with sSn (II) salts (10.9 g).
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116 WD 98/57951 PCT/ US98/ 12680 chromat ography on silica gel with 1:1
Et CAc/ CH2C12 to give 0.11 g of the desired product. 1H NVR (CDC13) 8.9.43
(s, 1H, 8.40 (d, 1H, 8.25 (d, 1H), 8.17 (dd, 1H), 7.98-7.83 (m 3H)

7.62-7.50 y 7.35-7.24 (m 2H), 5.81 (t, 1H),4.06 ( (m
4H), 3.02 98§ 1.07 (s, 9H) ppm ESI nmass spectrum 'Zéli'y%"ls’l_gﬁp%te sity)
629. 0 (M+H, 100) Prepar ation of 3-(3'-Am nobenzi soxazol -5"-yl)-5-[[5-[(2"-

am nosul f Brspanystraen| Ppy¢¢w123ytﬂ}3ah:'rhdcdr3bém§l<li<)-—43—-Stlz®ylphenyl) -1H-

(et hyl subfrmdiamsneaebéwDdteQxazol ine To a sol ution of acetone oxine (28.0
ng) in DVF (2 ed .pot assi um u 0 i.n THF 0. 44
m) via syri nﬂ;;e) p?ﬁgyﬁﬁ&%ﬁ'zé”\ffagr%?ﬁer% SYQR%'?;QDFS é 91‘?1{1{'{ " solution
of  3- ( 3- cyRerhalaf LmbnopheakADensanesty ((2.46 45 13.18 mmol) in AcCN

?utylhaz{ﬂ nlofmlnfmmabhphe@pyldaoy&mdwaralﬂe@ﬂeaogarlb@md;& $or 4 h. T dded
met hyl sul f onyl ani ng i wasae.
The reactt onn%/‘l X l‘ﬁ’ragn%cr’sw%cil rre tﬁ gggr%‘%ﬁ theﬂqﬁ%“((’)%es NHACl was added
t 0 quenchregratasdyt wahh seatd i oHaHCI% sofukion eueisl pbar eashimos werer and
extract edpayd i EtrfecmidhereQagr 0absrat@dubh@n e HasgsBed Mih Brl ne, dried

over S oi | | ved i n et hanol
(8 rrLNgansél":'_=l qmtg? %gﬁ%éﬁa_j}ﬁgﬁkugﬁ[}?ﬁ%@fmﬁ%& Trl?lf) s\?vgls&afg‘(fed 3Fhe nixture
was atw’s fRrigocared ‘ol 8'FI3eA§‘8F\F@¥te§ weer ﬁ@rﬁ%‘éé and alre 25 resi due
was di ssofiviesh i n'I‘GHBQW&HdDHtﬁ&hEBEﬂ.i&/gHBlﬁCp{rﬁ:ﬁ)ler,ehﬁﬁrﬁgz mhage, eluted
with 0. 0504, ('H:,ﬁ) H20/ GRCN) to give 50 ng of white solid as TFA salt.
ESI mass spectrumz (rel. “intensity) 641.9 (M+H, 100). The above solid was
refluxed with 5 nmL of TFA under N2 30 for 1/2 h. The solvents were renoved
and t he reséeghiati@s odiswlvedméﬂhﬂ—acl\@aaglawd-fsthQ‘yh)yhéﬂBuG -4€18 reverse

phas e Lh.0 TFA in H20/ CHBCN) to gi ve 31 ng of white
sol | #Asall\@. Crﬁﬁél SVEO-d6) 8 9.43 (s, 1H), 8.40 (d, 1H), 9.82 (s,

1H), 8. “34 (d, By §-psthgl-1n4p-anidody seyryiphety DRLH-pydERoLegs-(m
2Hi , ' 1. 70eadriabo(lmte2 kB, 34 .38 2B @hd))) AnOByrBdHG: (150 Ab) ,wak @8ofed 3H) ppm
ESI nmass gpegtdunghg &ééﬂaneéuﬂEgﬂ§it&ﬂléygée8(&N%H@LIQQ)Q mmol) added
dropwise over 10 min. The ice bath was removed and the
20 reaction left to stir for 18 h. The reaction mixture was
evaporated and the residue suspended in 1N HCl (200 mL) and
MeOH (60 mL). The mixture was stirred vigourously for 15 min
then filtered, washed with water and air-dried. There was
obtained 6.23 g of nitrile; mp 128.3 ©C.
25
Preparation of 3-methyl-1-(3-cyano-4-styrylphenyl)-1H-
pyrazole-5-carboxylic acid.
The ethyl ester (7.17 g, 20 mmol) in MeOH (100 mL) with
S0% NaOH solution (10 mL) was stirred for 2 h at ambient
30 temperature. After this time TLC (2:1 EtOAc:Hexane) indicated
that all of. the starting ester was consumed. Water (100 mL)
was added and the solution acidified (pH = 1) by the addition
of conc. HCl. The percipitated product was removed by
filtration then washed with water and air-dried. There was
35 obtained 3-methyl-1-(3-cyano-4-styrylphenyl)-1H-pyrazole-5-
carboxylic acid (5.9 g); mp 225.9 ©C.
To 3-methyl-1-(3-cyano-4-styrylphenyl) -1H-pyrazole-5-
carboxylic acid (5.6 g, 17 mmol) in CHC13 (60 mL) and oxalyl
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117 WD 98/57951 PCT/ US98/ 12680 Exanple 29

1- (3" - Am nobenzi soxazol -5" -yl )-3-trifluorosnet hyl -5-[(2-fl uoro-

4- mor phol i nophenyl ) am nocar bonyl ]| pyrazole 5 Preparation of

2-f 1 uor o- A¥AIB/B1961 i noani | i ne. A solution of 2,4-difluoronipeniosssnags (10.0
m.) and nmor pholine (17.4 mL) in THE (100 nL) was stirred at RT under N2

f or e S and € wa rLi ed bet ween
EOne and REQSRAY TN A JEBTRMANARA e bCakess IMiEr | AP Bk BLE P oyson,

I C r was
and concehtPated. Vﬁ?Fém"gsgé’ulaﬁdné%E‘BFl%l VBLE nUthen ddherFeartarBt Bafaphy on
silica gehubmdédZOtl’Eé)%cEiv@M: washegmoeeddogldaesﬂa&]htg.ow ifr Viad@bOard

nor phol i cﬁ)b&pzie&e Sladq;élr’la 18108, 8f tgl%%glﬁ g%lglclers]onl tﬁegenzene

ESI nass rumz ntensity)
2- Fl ucr o- @,om%%mmfﬁrﬁl@@eﬁ?eﬁbe(eceé glylwagdedu%ldee@nsmaneahwol (100

m.) and 18f¢PdZ & (@Eb}(tg:)ﬂéﬁﬁ&eadﬁﬁdcofﬂﬁértmg(taﬂs@nms shimpdedtbNthe

hydr ogena Si) h Th tion mxture was.filtered through
celite an%gl[’veéshe t}ﬂ/%(f HRaNo i 137t OWl&S’Hcé'ﬁfba?ed to give

1.51 g soprelvmqﬂwme(aay@gs)saspée?es 6 54 (m 3H), 3.84 (t, 4H), 3.45 (bs,
2H), 3.02 (t, %i)cmracﬁﬁlcﬁmad%pwrmz)(ixelcncm enot Yok 1\%& 1 (MH,

3??12 |"uor of e’?ﬁéat I 0{51(73J f"f“l? w§@n§$§ﬁ§2+ n % 5- lem) ngéar bonyI ] pyrazol e.

The tit| ebetybswhtanide phepaieanilone 145 32 @yanb?-.zllr mmol) . The

f 1 uor ophepylhoe Bod rpdd UariQFRINELx 51 PYT 82 OLRS AN dnie x%%héea“gheﬁo
2-fl uoro- go hO|J oani l.ine as a §uégsalt by the sane pr.ocedures degcri bed

in Exanpl . (DNSBt87 - 8- (140 ML) angd mpshed|with7l¥786I48 (m
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1- (3 - enzi soxazol™- )-3-trifluororethyl
i sopr opy!| PRy BeLRrEYL VI%‘IPXE?W%H? ntlatbohs 1 1pyr azol e

butylsulfamido)phenyl)phenyl)carboxyamide; mp 130.3 ©C; LRMS
(M+Na)* m/z = 638.2.

20 Preparation of 3-methyl-1-(3-cyano-4-~formylphenyl)-1H-
pyrazole-5~(N-(4-(2'~-t-butylsulfamido)phenyl)phenyl) -
carboxyamide.

A MeOH (200 mL) solution of 3-methyl-1-(3-cyano-4-
styrylphenyl)-1lH-pyrazole-5- (N~ (4~ (2'-t-
25 Dbutylsulfamido)phenyl)phenyl)carboxyamide was cooled to-78 ©C
.~ and saturated with a stream of ozone. The solution was then
pufged with a stream of N2 for 10 min and dimethylsulfide (3
nL) added. The mixture was allowed to come to ambient
temperature than evaporated to dryness. The residue was

30 dissolved in EtOAc; washed with water (4 X) dried (MgSO4) and
evaporatéd There was obtained 3. 97 g of the aldehyde; LRMS
(M+Na)+ m/z = 564.0.

Preparation of Example 27.
35 The above prepared carboxyamide (v.42 g, 0.78 mmol) with
' hydrazine hydrate (0.15 g, 3 mmol) and AcOH (0.28 g, 4.68
mmol) in benzene (25 mL) were heated at reflux under a Dean

Stark trap for 18 h. The benzene solution was cooled to
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118 WD 98/57951 PCTI US98/ 12680 The title conpound was prepared in an
anal ogous fashion as TFA salt. 1H NWVR (DMSO-d6) 8 10.03 (s, 1H), 8.08 (d,
1H), 8.00 (d, 2H), 7.79-7.56 (m 7H), 3.28 (m 1H), 1.39 (d, 6H 5 ppm

ESI mass s [ z (rel. intensity) 496.3 (MtH, 100).

1-(3' -Am no e%égivlgcl)xazol -5 -yl)-3-trifluoronmethyl-5-[[4-( gé%ﬁ?&ﬁ:&%&

et hyl i m dazol -1' -yl ) phenyl ] am nocar bonyl 3pyrazole 10 The title conpound

was prepar adbientaneanat agmes ahdsHaored as thiFvated t(3 ¥xH AMR 3I9BO- d6) 6 10. 48
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S_.spect.rum z i nt ens
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(5.90 9) |r(|f The ni xture was
heat ed at B@@lﬁ}déﬁmmofme%)hhe%)%rmwwm poured into water, and the

precipitate washifd hieeese tursghvarba 74: &eqﬁuxabiQWc&qlfhdorJer&cflicl trate was
t hen extract ecgl Wth Et%)& nd %he or an| ay was . shed brine, dried
over I\/gSO4 “Hnd cofic Sted 't 58 ow so B “3Bot h batch were
i dent | ¥q edSeraratedsby (peverse Ebﬁaﬁd‘émlfdé’ﬂ A @h&cﬂQllﬂ“nyblj’n‘PJNfG@énzene ESI
Mass spectwilfh & dra@hient BRI &Y Ac@l SvdddrHwi 400) . 054 n'FxtudseLcmf% ACCN

4-1(2' -car I d | ].nigt Qb 0,9

di En(et hyl amagéﬁ( gﬁ% @g,%\na\g%ozg ééﬂegui@sgolggtx?%%%n%&ﬁg? 1 %?‘gS". nL) was
stirred at4Riferuahydrpzensy) phenavh) - Namys agel 5‘65‘9()N‘V€és(added portion w se.
After thesallfhdiden phasy Csipingtledarbdreyanddet ( DN ny)X vdscel@msediearud at  56C
for 2 fy Brjng Mas,3ddedsid R reaedi OnsAeXi & ik W8S76 min the

target compound, example 27 (2.8 mg) was eluted; HRMS (M+H)*t
found: 500.1511, calc.: 500.1505.

Example 28
20 3-(3'-Aminobenzisoxazol-5'-yl)-~-5-[[5-[(2'~
aminosulfonyl)phenyl]lpyrid-2-yl}]aminocarbonyl)-5-

(methylsulfonylaminomethyl)isoxazoline

Preparation of 3-(3-cyano-4-fluorophenyl)-5-{azidomethyl)-5-
25 (carbomethoxy) isoxazoline
3-Cyano-4-fluorobenzaldehyde (5.00 g) and hydroxyamine
hydrochloride (2.90 g, 1.25 Eq) were dissolved in ethanol (100
mL) and pyridine (100 mL). The mixture was stirred at RT
under N; for 45 minutes. The solvents were removed and the
30 brown oil was partitioned between ethyl acetate and water.
The organic layer was washed with brine, dried over MgS804, and
concentrated to give 3-cyano-4-fluorobenzaldehydeoxime (5.03
‘'g). CI mass spectrum z (rel. intensity) 165 (M+H, 100),
.Sodium azide (10.7 g) was added to a solution of methyl
35  (2-bromomethyl)acrylate (20.0 g) in DMSO (200 mL). The
mixture was stirred at RT under N; for 2 h. The reaction
mixture was poured into waﬁer and extracted with ethyl

acetate. The organic layer was washed with brine, dried over

114



119 WD 98/57951 PCTI US98/ 12680 then extracted with CH2Cl2. The organic
solution was washed wth brine, dried over MgSO4, and concentrated to give
1.96 g of 4-[(2' -dinethylam nonethyl)imdazol-11-yl]nitrobenzene. ESI nass
spect rum wQ(98#l9s1i nt ensity) 247.2 (I\/HrH, 100). 5 PCT/US98/12680

4-((2' -di met hyl am nonet hyl )i m dazol -1' -yl ] nit robenzene (1.96 g) was

di ssol ve me 0 %@5 A
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lH) 8. 07c}(mbma]ﬂd)g,rai>h930(1d$12i:§ta gel/Gvitth QipClil)to GHLe (3W (35Hyand-86 (d,

3V 24( E/I?—ﬂg@d enyi) 28 (823,488kenPPMs Frdar BBRS L RBRG! [ 0% Z 41l ' N ENSILY)

1-(3' - %b"e"hg)séfafogﬁﬁe 9?‘}‘9%“’?-‘?1f|1dbP{¥{$et‘ﬁPF152[§47 % m, 1RH),

Zezgoxyrreszé)onm dag ol ‘7131yl(£phﬂm?/ ]ﬁrachsar Banyl kpgrazode (or epgration of
' a I n

4-1(2° Ca?%oxaqﬁfeﬁy %159 %é %nfe{é erﬁltrg (‘a:ﬁrzlgﬁtéy{ 3o 95N has

di ssol ved:¢® .net hanol (50 nL) . NaBH4 (1.56 g) was added portion wi se.

After the addition was conpl eted the reaction mxture was stirred at RT

gpgg{p??aéor %é%gloﬂTh 3"?5“992%0- 5%1&%?85 eny?? gﬁ §$1X§ﬁe€ﬁ¥¥?j The

(carbomethoxy) isoxazoline, hydrochloride salt.

O

20 To a solution of 3-[3-cyano-4-fluorophenyl]-5-
(azidomethyl)-5- (carbomethoxy) isoxazoline (2.14 g) in THF (50
mL)'was added triethylphosphite (1.45 mL). The mixture was
refluxed under N3 for 5 h. The THF was removed, and the
residue was dissolved in EtOAc and washed with water and

25 brine. It was dried over MgSO4 and concentrated to a yellow
0il. This oil was then dissolved in 4N HCl in dioxane {30 mL)
and refluxed for 4 h. The reaction mixture was cooled, and
ether was added. The precipitate formed was filtered and
dried to give 1.15 g of the hydrochloride salt. ly NMR (DMSO)

30 $ 8.36 (bs, 2H), 8.21 (m, 1H), 8.09 (m, 1H), 7.68 (t, 1H),
4.02-3.80 ¢m, 2H), 3.78 (s, 3H), 3.70-3.37 (m, 2H) ppm; ESI
mass spectrum z (rel. intensity)_279.9 (M+H, 100).

Preparation of 3-(3-cyano-4-fluorophenyl)-5-

W
(8]

(methylsulfonylaminomethyl)-5- (carbomethoxy) isoxazoline.

To a solution of 3-(3¥cyano—4—flubropheny1)—S-
(aminomethyl) -5- (carbomethoxy) isoxazoline hyd:ochloride'salt
(1.15 g) in CH,Cly (50 mL) was added triethylaminé (1.27 mL)
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WD 98/ 57951 PCT/ US99/ 12680 forned was'filtered and dried to give 1.90 g of
4-[(2' - hydroxynet hyl )i m dazol -11-yl ] ni trobenzene. 1H NVMR (DVBO- d6) 8 8. 39
(d, 2H,~ 7.91 (d, 2H), 7.58 (Is, 1H), 7.06. (s, 1H, 5.60 (t, 1H), 4.48

(d, 2H . ARoWmgfsspectrumz.(rel. intensity) 5 220.1 (NL"H 1 /9%}8 4- [(2'
Zhydr oxymet iyl ) 1 m dazol - 1' -yl ] ni trobenzene (1.70 g)  was’C/ELHIHY |

CH2C12. Triethylamne (1.62 nl).was added followed by net hanesulfonyl
chlori de E@7BERRInEsTHE oYkt Eorifgs (8t 3} mid -at TRE rutaweNmasor 2.5 h. The
sol vent . wasitBedean\rll untlkee Npsictueé has THessolvedt ivasraihaned .«it®0 nl) and

NaOMe (10 ot a’rﬁ’%@ha&'mﬂ M‘é}hafw'a)qu\@@ s dgded anEhgatﬁleag:%t on m xture

was stirred at”™ RT under N2 ?vent ‘was renove he residue

was parti YREYHS AR En %t‘%‘:"rs éiﬁde@:l—@i?i’? Q'Ff?é PYLPECBEFHEDFMWEs washed
wi th bBi nerellswdsékidl ohief 3My 504, LHahiRc 6@R@IN r &t BP2Z dmgi 98) 1.5B0g of 4-[ (2’

Tl DOV TR Ay SRel - L k] A ebeuzeng, My écgg%w)égf 1§59 (d, 2H),

7.72 (d, 2H), 0 (s, 2H) 4’ 45 (c nass spectrum z
(rel. int E‘I‘TSI PV) %m f:S( M:ppps rugoz (rel 1ntens1ty) 377.9 (M+H,

4-1(2' - Mettlooxynet hyl ) i m dazol - yI ] nitrobenzene (1.78 g) was dissolved in
met hanol (100 i) and 10% Pd/C (0 20 g) was added. The m xture was pl aced

i n a hydrogenat or \(%Hg for 20 h. The. reaction m xture was filtered
through ¢ iepérﬁﬁbon Red3 WFYararér RAROTOPEARY 1) i Ptrat e was concentrated. It
was 25 t hemepbyiéukitbripl aghinonetiodnaphyhpdr sivicachogel ) soxaz6% met hanol i n

CH2Cl12 to qi veTQ §7S<91LQJ10§, 5@23 (@t&gﬁx Ifh)do)z‘ g}lgggp,l 51 yI )ani line. 1H

NMR (CDC13 18 5. (d,” 2H), (s, 2H), 3.96
(bs, 2H), e§§Y% éﬁ-'oy hY’ﬁa§s HP%Yt %‘Txazloﬁtlﬁﬁsf]tyl)3 204. 2
(M+H, 100)) 386 PHIépG&CatmLOnwaé dddedt LA@HnOh@@zmSoaﬁzIN dofuephy- 3 .

triflaer O@Qtlﬁh.oﬁr[["rl’{e( hixbBtd et iytdd Mdazolinder Na for 1/2 b.
yl ] phenyl ] am nocar bon erazol e. The title corrgoun grepar ed from
| r“%i’zquié

1- (3-cyanc-% 35 Yftor ROYSS3-Ghei FEEGH O RgFes! Wrebxylic acid
and 4-[(2’lthew4nbe<1yrﬁe"tdnalcydnfd@im1th cohdenrtirlaitnd racsla. TEAwsal thdyy the sane

procedur eexd@setbdash di HEdRAP! shdBnelbk SR 368LONGN was dried over
MgSOs and concentrated to a light yellow foam (0.98 g). 1H
20 NMR (DMSO-dg) & 8.17 (m, 2H), 7.56 (t, 1H), 3.98-3.79 (m, 2H),
3.69 (bs, 2H), 3.01 (s, 3H) ppm; ESI mass spectrum z (rel.
intensity) 339.8 (M-H, 100).

Preparation of 3-(3-cyano-4-fluorophenyl)-5-[{5-[(2'-t-
25 butylaminosulfonyl)phenyl]pyrid-2-yl]aminocarbonyl]-5-
(methylsulfonylaminomethyl)isoxazoline.

To a solution of 3-(3-cyano-4-fluorophenyl)-5-
{(methylsulfonylaminomethyl)-5- (hydroxycarbonyl)isoxazoline
(0.33 g) in CH3CN (15 mL) was added oxalyl chloride (0.22 mlL),

30 followed by a few drops of DMF. The mixture was refluxed
under Nz for 1 h. The solvent was removed, toluene was added
and then removed to dryness. The resulting solid was dried
under vacuum. It was then dissolved in CHzCl, (20 mL) and [2-
(t-butylaminosulfonyl)phenyl] -2-aminopyridine (0.30 g) was

35 added followed by DMAP (0.30 g). The resultring mixture was
stirred at RT under N; for 16 h. It was diluted with CH,C1,
and washed with water and brine, dried over MgSOy4, and

concentrated. The resulting solid was purified by
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dé) 8 10.39 (s, 1H), 8.08 (d, 1H), 7.97 (d, 2H), 7.76 (m 2H), 121 WO

98/ 57951 PCT/US98/12680 7.69 (m 3H), 7.57 (m 2H), 4.75 (s, 2H), 3.36 (s,
3H), ppm ESI mass spectrumz (rel. intensity) 498.2 (MtH, 100). Exanple
34 5 1- (3O 5i¥denzi soxazol - 5' -yl)-3-trifluoronethyl - 5- [ [PAT){S28/12680

di met hyl am nomet hyl ) i mi dazol -1' -yl ]-2- fluorophenyl]amn nocarbonyl ] pyrazol e

fF’|r<a|oar at 'cl?ﬂ'oﬂgtégﬁ'ﬁghydbxlﬂreéﬂb’i%ﬁn rmﬁh-_\él i ai @@mhyénzmz) ‘t%h iOe (10
uor oani | i - e- carboxal dehy

of 40% a&ué‘gug 88I |on Sthe ‘%eqﬂoéﬁlﬁ% (10%7@! Wgc%??)‘rj ﬁ% % RT é N2
for 1/2 8.4aNaBd4 (H) 188935\/\6& ddtied 8pArtt i(dd, Wil¥¢, 7A98€T. 83ﬂe(naddIHt)| on was

| et h t t C
e 1o 68 TeSEriny MY 2 e o3 B LeC B e

organPc 1301 udi- 83 \l\ﬁs %Ehe%l Q/?t‘t'ﬁlbr:'ﬂme 197 edsmvgﬁ)mz%&‘ass

concent r aigRd thram?z( ¢8Rt hiheensicoyet e29).ioni (taHel @0as.a yel low oil. 1H NWVR
(CDC13) S 6.97 (s, 2H), 3.61 (s, 2H), 2.28 (s, 20 6H ppm The above oil
was dissolved in DVF (10 m_) and KO-t-Bu (10.5 nmL_of 1M sol utlon in THF)
was added®reparatignupe ab3  Aminehenaiserazeded Nzlhﬁ LIz h21 was then

?ilged dLL mn%%ultfanﬁl;:phuﬁyprpﬁi&%ﬂ]feimmarbbﬁ?mnzgne §\| % f14 rr;) Ih n ?hIVF

m_xt ¢ under or e
m Xt is m’é‘?%‘ggf’é’g%PHY \a: e%ﬁ'gne& PRt oéld'%%l th EtOAc. The organic |ayer
was washed briTea dolugionepf MySerone oxins @S0 mgedinoD¥F ye} 1w oi | . The

resul ti ngnarsﬂta%faeé' p\e«@assp&aléé@é—mda&rmho@r@mn QAFSi § | 64 @G viial h Et OAc
to give 30 1. re of 2- Iuro%L(%S dlrrgthylamnorrethyl)
i m dazol SFr‘ﬂg]%l t F'Bﬁeﬁ%ﬁ‘ér%nﬂa‘i 4SS at RT fo minutes,

2-[(2' - dismahiniloamiofioFe Bytyane ehzludrophidnylt-obdiizené? ' 86t  mass spectrum

il nBP- | ved
o, EECe o ot L
pl aced i n(‘%?t Rieddenyianipane ey W%"‘ﬁ'lnﬁne‘o 09? ot P u¢2e

filtered Wdﬁ(ndﬁtdbel|wheandaGWHﬁhednuxﬁdranﬂdsammhrrﬁﬂeat_RT overnlght.
Aqueous NH4Cl was added to quench the reaction solution. The
mixture was poured into water and extracted with EtOAc. The .
20 organic solution was washed with brine, dried over MgsSO4, and
concentrated to an oil.
This oil was dissolved in ethanol (8 mL) and methanol (2
mL). Aqueous HCl (18%, 2 mL) was added. The mixture was
heated at 80°C for 2 h. The solvents were removed and the
25 residue was dissolved in CH3CN and purified by HPLC (C18
reverse phase, eluted with 0.05% of TFA in H20/CH3CN) to give
50 mg of white solid as TFA salt. ESI mass spectrum z (rel.
intensity) 641.9 (M+H, 100).
The abo&e solid was refluxed with 5 mL of TFA under N3
30 for 1/2 h. Thé solvents were remoﬁed and the residue was
' dissolved in CH3CN and purified by HPLC (Cl8 reverse phase,
eluted with 0.05% of TFA in Hz0/CH3CN) to give 31 mg of white
solid as TFA salt. 1H NMR (DMSO-dg) & 9.43 (s, 1H), 8.40 (d,
1H),.9.82 (s, 1H), 8.34 (4, 1H), 8.25 (s, 1H), 8.12-8.02 (m,
35 2H), 7.95-7.84 (m, 2H),7.70?7.51 (m, 2H), 7.38 (m, 2H), 3.98-
' 3.80 (m, 4H), 2.98 (s, 3H) ppm. ESI mass spectrum z (rel.
intensity) 585.8 (M+H, 100).
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filtrate was concentrated. The two regi oi soners were then 122 WD 98/ 57951
PCT/ US98/ 12680 separated. by.HPLC (Cl18 reverse phase, eluted with C 05%
TFA in H20:/CH3CN-) . to give 80rrgof 4- [ (2

di met hyl g8 syyygd;hy!l ) i m dazol -1." .-yl )- 2 fl uoroaniline anq,cg‘ %§8% of
2-[. (2" " -dimethyl am nonet hyl )i ni dazol - 1' -yl ) - 4- f | uor oani [FCAGS98/E6 mass
spectrumz (rel. intensity) 235.2'. (1IVHrH 100)'. Preparation of

1-(3' - Ami nobenzi soxazol -5' -yl ) _Byrample

trifl ue{(onemhese{;{:ﬂs@:@ﬁemmml—amtmmuhmyemmm £ -£fluoro-
Y11 Phen¥lordH-A2685R ]H}‘iazﬁl{a' tl e. conpoundwas prepared from

1- (3-cyano- 4- quorop 3 tr| uor onet 5- pyrazol ecarboxylic acid and
4-1 (2" - di et hyl am nonet hyI )| m dazol -1' -yl) - 2 fluoroaniline as a TFA salt
bySth@rze@maplionedﬂrEsfximm-id)en:bziphoﬁiaasﬁhﬁelﬁ& 1H NWMR (acetone-d6) 8 9.95
(s

, 1 2 5 7.44 (d, 1
7.36 l(_?tl 1 oo i gg %'nbf %:34 g{g%ézrgmjt%ﬁ%%zege EJS nénn“é‘él_ps ctrugn z (lr-i)el
i nt endioEphRoling $17 M-HL ) 0k Tl”@(a(rﬁﬁ)loem% ¥as stirred at RT under
1- (3 Ngmfnnbenm S OXe o brenyd ).va&- trlémb’vudr andtihed -rediltue? was

met ho t en | L.am nocar.bonyl razol e

Pr epara i 3%%(%@5 QZ ‘ﬁgérga%t% i éa%%? i) a)‘ﬁ% gﬁy yL"IF’%%""E‘ES A sol ution

o0 5- Hagbes- EthFr |oYeX @@%94raﬁad2¢°%%rrﬁﬂé}trﬂ az@he (2.14g) in CH3CN

(50 Wk%swailﬁblébEﬂdaWasrﬁﬂrlﬂbédJ%@eEhNBmﬁeégﬂébﬂy 6H“%£T¥dﬁepﬁl“as renoved
e

and the urlfled chr omat phy I|ca with 0- 10%
MeOH i nta—éélgH? \L\BZSA%; t°5 e, zgtﬂy‘-?l?rﬁ oﬁ
yl)- zmnrphephenofttr@&nm am?edt rﬁdngzoqfréfflmwmty) 220 1 (MH, 100).
5- (2" mebhnh i AEAZ Ok sheysdn- NIHITORRARROL éété&ngz) Was . dingealyed)in DVE (30
mﬁ% éé" g i sol umgc(m was added K2CO3 ?0 92 g) and i odomet hane (0.33 )
readtiBn Yure. 35 was.stirred at RT under N2 for 6 h. The

reaction ni2xFldrerwvas-npophelinatidrf@nzeneat &r8@ng) exdy atitssblweth Et OAc (4
X 50 finlhbehaflbh el G &i MISRE 1 ANGGRNGERt hEf Gfhd Qe Op@ g of 2 123

mixture was placed in a hydrogenator (45 psi) for 2.5 h. The

reaction mixture was filtered through celite and washed with
20 methanol. The filtrate was concentrated to give 1.51 g solid.

1y NMR (CDCl3) 8§ 6.76-6.54 (m, 3H), 3.84 (t, 4H), 3.45 (bs,

2H), 3.02 {t, 4H) ppm. ESI mass spectrum 2z (rel. intensity)

197.1 (M+H, 100).

25 Preparation of 1-(3'-Aminobenzisoxazol-5'-yl)-3-
trifluoromethyl-5-[ (3-fluoro-4-morpholinophenyl) -
aminocarbonyl)pyrazole.

The title compound was prepared from 1-(3-cyano-4-
fluorophenyl)-3-trifluoromethyl-5-pyrazolecarboxylic acid and

30 2-fluoro-4-morpholinoaniline as a TFA salt by the same
procedures degcribed in Example 26. lg NMR (DMSO-dg) & 9.39
(s, 1H), 8.06 (4, 1H), 7.77-7.48 (m, 4H), 6.81-6.75 (m, 2H),
3.77 (t, 4H), 3.15 (t, 4H) ppm. ESI mass spectrum z (rel.
intensity) 491.2 (M+H, 100).

35

Example 30
1-(3'-Aminobenzisoxazol-5'-yl)-3-trifluoromethyl-5-[[4-(2'~-
isopropylimidazol-l'-yl)phenyl]aminocarbonyl]p?fazole
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VO 98/ 57951 PCT/ US98/ 12680

nmet hoxy- 4- (21- et hyl i m dazol -1 -yI)nltrobenzene ESI mass spectrumz (rel.
intensity&,234 2 (M+H, 100). :
2- Met hoxy W2 857954 et hyl i mi dazol - 1' -yl ) ni trobenzene (0.25 (BCH BSP8aRGBA 0| ved

i n methanol (20 nL) and 10% Pd/C (29 3 ng) 5 was added. The m xture was
placed on a hydrogenator (40 psi) for 4 h. The reaction m'xture was

filtered t hanol . The t ted t

0 5775 or -t Me ErERs ko %%rﬁ)] “‘?"a%‘l%ﬁa %) 3h°5483 f&qge SHeR 3. glfiv(es
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(m 2Hg gponatien 767@57 (sda (er #5148, (M ﬂﬁiolf 34D (a 6.9 (d, 1H

J=1.1 W d ESI t tensity) 204.2
(Wi, Bomy.  BRLpaRet thea (2 Sm&%ﬁ%éﬁ%zaégﬁ ffi5 S0

trifluoronmethyl-5-[[(2"-methoxy-4-(2'-nethylimdazol - yI)phenyI)

a. ni nocar bonyl )pyrazol e. The t| t Pa4nd was prepar ed from 1l-(3-cyano- 4-
fl uorophen&a% -triflugroneth i/razol ecar boxyli ¢ acid and

2- met hoxd= ﬁ‘-ﬁi"éf&f& -' B* =y1) adr rHeluramenin Log~L ldy (20t he

procedures d esxtiy lied dazo@xanple ) phengtH) aivih¢dddKdnyi yrazcsle 3H, CH3), 3.82
o3H OOHB), 7.17 (dd, 1H J=10.0 Hz, J=1.5 Hz, aromatic H), 7.35 (d, 1H
?L 4, aromatic H, 7.58 (d, 1H, J=8.8, aromatic H), 7.60 (s, 1H, pyrazole

H), 7.65 (dThelkitlelcempovedewas DYEPazers ind ani pnajegoss fashion| e H),

7.87 2%s(@ralbald=1. 8y vk deonedae-dd), 5719046bss, | HE) NHB, 08, (4, (i) ,1H J=1. 4,

R P G AP AT e WS G- L (R TR SIS

1-(3 @pnnobasmmasazspeétrgamz 3(—rierllflwme@r$ettlsryl 482[ P4{¥i2H, 100).

i sgpropylim dazol -1'-yl)-2-fluorophanyl ] am no- carbonyl]pyrazole The title
conpound was prepared in an anal ogous fashion 35 as TFA salt. 1H NMR
(acetone-d6) S 10.02 (s, 1H), 8. le 34y 8. 11 (d, 1H), 7.82-7.56 (m
7H), 3.133 3(mAmihpbeizilfokaizol 68 ~yim3 -ESi fmercspehy L ub+ L[4+ Bl2'4 ntensi t y)

514. 2 ({filenyi ) nohétny) SR 4200 PH1 14380
aminocarbonyl]lpyrazole

20
Preparation of 4-[(2'-dimethylaminomethyl)imidazol-1"'-
vllaniline.

To a solution of 4-fluoronitrobenzene (7.87 g) and 2-

imidazole~carboxaldehyde (5.90 g) in DMF (60 mL) was added

25 KCO3 (9.26 g). The mixture was heated at 80°C under N; for
16 h. The mixture was poured into water, and the precipitate
was flltered to give 6 70 g of yellow solid. The filtrate was
then extracted with EtOAc, and the organic layer was washed
brine, dried over MgS0O4., and concentrated to a yellow solid

30 15.40 g). Both batch were identified as the 4-[(2'-
carboxaldehyde) imidazol-1'~-yl)nitrobenzene. ESI mass spectrum
z (rel. intensity) 218 (M+H, 100) .

A mlxture of 4- [(2'—carboxaldehyde)lmldazol -1'-

yl]nltrobenzene (3.00 g) and dimethylamine (32 mL of 40%

35 aqueous solution) in methanol (50 L) was stirred at RT under

| Nz for 1/2 h. NaBHy (1.56 g) was added portion wise. After
vthe_addition was completed, the reaction mixture was heated at
56°C for 2 h. Brine was added to the reaction mixture, it was
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Exanpl e 37 1-(3' - Am nobenzi soxazol -5 -yl) 3" -trifluoronethyl 5-[[4-(-2'-
et hylim dazol -1'-yl)-2-fl uorophenyl ] am nocar bonyl ] pyrazole 5 The title
conmpound was prepared in an anal ogous fashion as TFA salt.. 1H NWR
(acet onevwi¥leBo) 99 (s, 1H), 8.27 (t, 1H) 8.10(d, 1H) 7.RQnisepf268s" 7H) .
3.04 (q, 2 1.30 (t, 3H) ppm ESI nass spectrumz (rel. intensity)

500. 2- (M+H, ." 10 100).. Exanp]e 3 . .

1-(3' - %%ﬁ%&ﬁ‘a%r—bsw%ﬁl-s- g“{xﬁyp_rg_aﬁa_ folution was washed

et hyl iviitdazolink, - yiried- biraorvps@ny ldrahiconcanboapefipye saive 1.8% The titl e
conpo NaS, AT_SRaL ' s di-gn - H NVR
(.acetLHolﬂe‘l\-Mcz[ts‘)2 3%89‘(?%%%’%%%&@%&%(&(@& 1|;)q 7."32“&’,&? i,enfil'?z-?. 48 (m
6H), EJ3mESs BRECtyu4z( drel pphntensitylg 2492 (M+By 1P9) - 6H) ppm ESI nass
spect rum z £0 (2'eldinetheaini xpmdOidy P) indidd zaliDQ)' ~y1ExdrpbbeRfene g

1-(3' - Am b ' 35" - - 3- -5 G2
me'g hoxmﬁ%?@ﬁ%a?ég? }éegr]\%h@%ﬁﬁ% n((-)lgzo[é‘)fg%’g ngy%ggo?%/c 2‘50 ”F'I‘?e title

conpouid wWees asidedar e@henmaktanal Wpusldaeshiion 2 aySrpgerarer B9 NVR (DVSO) 8

10. 82 i) I 19 O2- 77RE LEhctBbh mikiR-o whl (T tékpa Thbdudls, 1H), 4.59
(s, 2’3&}- -30n§§w ?,'éla PO RELnARSS. SPRH "G akkelasi Ntensity) 458.3
( MHH, 0L 010) et S 170 K 48 '

1103' -doriqrsaratiesox aZsl wes- fhen 2w ed gy ghpepatography on
di mat hyd mrdaepaat ek modamekhdno B5iy | dpimny kpaginecarbonyldfpy-azol e  The
title conpound r.epar L0, an.anal agous, ,fashi.on ag,TEA salt. 1H NWR
(CD30D§ &8 ‘Fu‘é‘? Sl ."f“egg%éy l’(‘%i‘?aﬁ‘%?l 12’?‘.] %qécé)‘%?%? / US98/ 12680
7.58 (tRPCIa) O 7.8B- 1Adg W . 3H93 (A.28H)d, 6514, (8: otfil 35 8% (D) |
2H), 3.36 (s, 2H), 2.24 (s, 6H) ppm. ESI mass spectrum z' -
15 (rel. intensity) 217.2 (M+H, 100).

Preparation of 1-(3'-Aminobenzisoxazol-5'-yl)-3-
trifluoromethyl-5-[[4-[(2'-dimethylaminomethyl)imidazol-1"-
vl]lphenyl]aminocarbonyl]lpyrazole

20 The title compound was prepared from 1-(3-cyano-4-
fluorophenyl)-3~-trifluoromethyl-5-pyrazolecarboxylic acid and
4-[ (2'-dimethylaminomethyl)imidazol-1'-yllaniline as a TFA
salt by the same procedures described in Example 26. 1y MR
(acetone-dg) & 10.39 (s, 1H), 8.07 (4, 1H), 7.93 (4, 2H), 7.76

25 (m, 1H), 7.56 (m, S5H), 7.36 (4, 1H), 4.59 (s, 2H), 3.00 (s,
6H), ppm. ESI mass spectrum z (rel. intensity) 511.2 (M+H,
100).

Example 33
30 1-(3'-Aminobenzisoxazol~5'-yl)=-3-trifluoromethyl-5-[[4-[(2"'~
methoxymethyl)imidazol-1'-yllphenyl)aminocarbonyl]pyrazole

Preparation of 4-(2'-methoxymethyl)imidazol-1'-yllaniline
44[(2'-Carboxaldehyde)imidazol—l'—yl]nitrobenzene {(3.00
35 g) was dissolved in methancl (50 mL). NaBHgq (1.56 g) was

added portion wise. After the addition was completed, the
reaction mixture was stirred at RT under N; for 12 h. The

methanol was removed and water was added. The precipitate
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(s, 2H), 2:81 (s, 6H), 2.78 (q, 2H), 1.37 (t, 3H) ESI mass spectrumz ppm

(rel. intensity) 471.3 (IVHrH, 100). 5 Exanple 41

1- (3" - Ami nobanzi soxazol -yl)-3-et hyl -5-[[4_ [(2'

met hyl ) beN¥Q ¥ H&Hol - yI ] phenyl ] ani nocar bonyl ] pyrazol e THRCHY$98d2688npound

was prepared in an anal ogous fashion 10 as TFA salt. 1H NVR (acetone-d6) S
10. 10 (forndd ,wds ELl(bred?bhd dAr288(tdo giye .MB o ebf UHN,(27-76-7.67 (m

3H) 7 Bfadodhedil Sdidazol0s ¢ Sylj-ﬁlitré’bgﬁzéﬁh 2Hy Mm3pio-gL) spm  ES

mass spectrum z 2&;"8 . |ntenS|t % 478. O—’?'rﬁ 15 Exanpl €
1 (3' - AR hObEhz i Fhxadol9ls (dy| RE Je?h§§ {(12'” et mAS isdaBp + 5-60
-yl phepy! 1) nposes bi@ny I2H)yr aapl magsespetteun anpaeld dasepsepayed in an

anal go as TFA salt. 1H.NWR (acetone-d6) S 10.10 .(s, 1H),
n?%sﬁ)m*?‘p'esﬁ%r% 5H), 7.50 (d, 1H), 6.98 (s, 1H, 3.02

H),
2 75 (q, 2H) 4- M%o-r(ycirowtﬁmﬁ)1Esﬂaﬁa%slsp3éélmmabe(mane (lln%gnSi)ty)
442 2 (Wbl a19691veld itx@MLR243 Triethylamine (1.62 mL) was added

: .
ot hyl | nEBLSgYed 5 e anegatiebny] ﬁ%ﬁ;ﬁ%ﬁ T3 BBt | BOPTSIE T Re ¢ ¢l e
conpounwasast pregdrat BT W&&‘né’lzogens Sli orﬂ‘h%@Oéé’eT-F:Awéﬁi t; 1H NWR

(acﬁi Onfexqév}eé 9.8k (Fesilde v&s3gi§sgﬂveQMn%th£1&9 (%o in!d) aKdS5 7.63

0 . 2.68
S 1 badie %WL%%Z%S Bioph b, PefbabeTL was arﬂ%&‘?s et 5
100) . 35eExanphemxbdtuz:Le (WBis mmbdnatsaiazodeis Ny |for318t hyl The(2-fl uor o- 4-
m)rphO' Fp?@@ﬁeywaégwwédoonwepgegaahe w&b m?ﬂﬂﬁ Heieir98/ 12680

€ co an ‘ana ashi o as TFA salt.

1H NR t"é&é‘r’oﬂ’édo%‘)‘zcé% o%hes“gﬁlﬁ;c Solpt X was Washed With brine,
15 dried over MgS0QO4, and concentrated to give 1.60 g of 4- [(2'—'

methoxymethyl) imidazol-1'-yllnitrobenzene. ly NMR (CDCl3) &
_8 39 (4, 2H), 7.72 (d, 2H), 7.20 (s, 2H), 4.45 (s, 2H), 3.42
(s, 3H). ESI mass spectrum z (rel. intensity) 234.1 (M+H,
100) . ‘ o '

20 4-[(2'-Methoxymethyl)imidazol-1'-yl}nitrobenzene (1.78 g)
was dlssolved in methanol (100 mL) and 10% PA/C (0.20 g) was
added The mixture was placed in a hydrogenator (40 psi) for
20 h. The reaction mixture was filtered through celite and
washed with methanol The filtrate was concentrated. It Was

25 'then purlfled by chromatography on silica gel with 5% methanol
in CHg zCl; to give 0.67 g of 4-[(2' —methoxymethyl)lmldazol -1'-
yllaniline. 1H NMR (CDCl3) & 7.18 (d, 2H), 7.06 (4, 2H), 6. 71
(d, 2H), 4.36 (s, 2H), 3.96 (bs, 2H), 3.35 (s, 3H) ‘ppm.  EST
ﬁasS“Spectrum'z (rel. 1ntensmtj) 204.2 (M+H 100) ' -

30 |

' :Dreparatlon of 1- (3'—Am1noben21soxazol 5'-yl) -3-
trlfluoromethyl -5- [[4 [(2' -methoxymethyl)lmldazol l';
yl]phenyl]amlnocarbonyllpyrazole '

'_ ‘The title compound was prepared from 1- (3 cyano 4—

35 fluorop enyl) -3-trifluoromethyl- 5—pyrazolecarboxyllc acid and

| 4- [(2 —methoxymethyl)lmldazol -1 -yl]anlllne as a TFA salt by

the same procedures descrlbed in Example 26 1H NMR . (acetone-
_ds) § 10.39 (s, 1H), 8.08 (4, 1H) 7. 97 (4, ZH), 7.76 (m, 2H),
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1H)., 7.6.4 (m 2H),.7.47 (d, 1H), 6.92 (s, 1H), 6.78. (m 2H 5 4.07 :(bs,
2H), 3.77 (t, 4H),.3..,14 (t.,. 4H, 2.70 (g, 2H).,. 1.28- (t, 3H ppm ESI
mass spectrumz .(rel. intensity) 451.2 (MtH, 100) Exanple. 45. 10

1- (3" - Ami WelRR#FIs$0xazols 1, -yl )-3-ethyl -5-[(2
isgpropylinidazol-l'-yIphenyl)aninocarbonyl]pyrazole ThePEFUSE R680pound
was prepared in an anal ogous fashion as TFA salt. 1H NVR (acetone-d6) 8

10. 15 (<,63Hfm7. 3D (M -5718mHRH) 7. 2075, %9, (2111” 5H).367.48 @H).1Hppm6. 99 (s,
1H), 3.Eﬁl(ﬁhsslkbecé&dﬁﬂz(QreZFD1nie391€ﬁ) .2 Mkﬁgi(hﬁo3FD ppm ESI mass
spectrumz (rel. intensity) 456.3 (MtH, 100). Exanple 46

1-(3'-Am nobenzi soxazol -5' -yl )-3-ethyl -5-[[4-(2' -
nethylinidazol-l'-yI)-2-fIuoroph@ﬁ?@?éﬁiﬂécarbonyl]pyrazole The title
conmuNnd 1448 mmémifhoa&malsogws Baehiﬁmaéo

: 5'}1
(ackrone-ct) £9 Crgla e St B o 0 T T

spectrumz (rel. |nﬁéﬁgr99§enuﬁﬂ4?¥ﬂwﬂarhn@®ﬁlpExazple 47 30

1- (3" - Ama. nobenzi soxazol -5' -yl ) - 3- et hyl - 5- [(2'|an1nﬁsulforyl 3- N

i no-[L1 h I b ole The title conpound.was
o epor ol ERREATR O &ase?%%@éﬁ##%% L ANERROADMEOYE8) 2B 10, 02 (s,
1H)10 8. 6dlugroanidine35 7.99 (s, 1H), '~.5ts (m 3H), 7.4=9 (t, 1H), 7.26

Ett, gFD 7. %Zlm%éé%?ﬂéﬂoarb&x@ﬁd@ﬁggl;uécg?8%%%5% dEHQﬁq¥ig%§P%S(1&gzo g 71
(Niena. o7t “40% dipsastyed PR HERER) ROaRASeRP] il wgs seirrdd ac

1-(3' - AﬁTn@lb@@ZII‘SZ))f&ZOIl-/B hy| ) NgBE{ h{dl -1B [()2'waamadded| borny:lLerB-w;se |

' I e _conpound was
nitro-[iede]l-DiP 14:1¥3|n) nggﬁfbbggéﬁ,}:pyﬂ@@éa%tlgl%ﬂ'\/g?(cg%a_ H%?rrp

prepared I n_an anal ogous fashion 10.91 (s,
]iﬁls 8. ga%ﬂé qﬁﬁss C for 2 h. Brine was added to the reaction

mixture, it was then extracted with CH;Cl,. The organic
solution was washed with brine, dried over MgSO4, and
concentrated to 2-(dimethylaminomethyl)imidazole as a yellow
oil. lH NMR (CDCl3) & 6.97 (s, 2H), 3.61 (s, 2H), 2.28 (s,
20 6H) ppm.
The above o0il was dissolved in DMF (10 mL) and KO-t-Bu

(10.5 mL of 1M solution in THF) was added. The mixture was

- stirred at RT under N for 1/2 h. It was then added dropwise

to a solution of 2,4-difluoronitrobenzene (1.14 mL) in DMF (10
25 mL). The resulting mixture was stirred at RT under N; for 2

h. The mixture was poured into water and extracted with
EtOAc. The organic layer was washed brine, dried over MgSO4,
and concentrated to a yellow oil. The resulting material was
purified by chromatography on silica gel with EtOAc to give
30 1.11 g of a 1:5 mixture of 2-fluoro-4-[(2'-
dimethylaminomethyl)imidazol-1'-yllnitrobenzene and 4-fluoro-
2-[(2'-dimethylaminomethyl)imidazol-1'-yllnitrobenzene. ESI
mass spectrum z (rel. intensity) 265.2 (M+H, 100).
The above mixture was dissolved in methanol (100 mL) and
35 10% Pd/C (0.15 g) was added. The mixture was placed in a
hydrogenator (40 psi) for 8 h. The reaction mixture was
filtered through celite and washed with methanol. The

filtrate was concentrated. The two regioisomers were then
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7.92 (m 1H), 7.70 (s, 1H), 7.62 (m 2H), 7.47 (m 4H), 7.36 -¢m 2H), 7.04
(s, 1H), 6.50 (bs, 2H), 2.71 (g, 2H), 1.25 (t, 10 3H) ppm ESI mass
spectrum z érel i ntensity) 548.2 (MtH, 100).;.Exanple 4 :

1- (3' - Ami n¥BEN51%bxazol -5 -yl )-3-ethyl - 5-[[4-(2 - 15 > pcrussunzess

met hyl i mi dazol -1".-yl ) phenyl ] ani nocar bonY1] PYrazol e The title conpound was
?repi{_l;%d s QBaGQQIEﬂQMSLCf am;oegvassf%s@ét em;ia&va% ggac?mos%ﬂlg% i(inlolaf
s ; s

2.74 20 (cgf gﬁg&?’ 6,%5“ 13;'3)’80 m§ 3%? [& I—? 43 ESI - mass spectrumz (rel.
i nt ensi ty)dmgghszlmpmq@ml)wmpé B -yl fluoroaniline and 0.48 g

1- (3 IA(T @ngngl(ﬁmraixﬁétr@laﬂﬁn&re@hgﬂ1151@1{120114Wﬂﬁ'—ﬁ4fﬁ.uor35nlllnej

pyrrol [ di nocar bony en carbonY azz:’qal conpound was
preparad &yt aﬁ‘aéﬁaﬁég‘%’é‘x’? nq g g P% 17 %N?ﬁ% aé’gﬁone d6) 8 9.31
(bs, 1H), 8.27 (d, 1H), 7.99 (d, 1H) 7 72 (dd, 1H), 7.51°(m 2H), 7.36

(d, 1H), 306 %étﬁén &) 1- (43'7%%be3'2|lso§a§§l-@)& 14'203 2. 73 (CI 2H) 2.62
(s, 6H),1.97

i nt ensi t y)TAf UBrPNﬁHh‘YiD%)[[("E)Jé |89§Tt§%EP?m(rﬁne %ﬁ'ﬁ ?P‘%B;(aiol' 5 -yl)-3
- et hyl - 5- 13 phehzl phnihocarbdryl ) pyrazole.

pyrrol kdi nocar n 1 8/,57951.
PCT/ UEBSI 12680%1‘:}"@518 Jéd%ﬁnrrg)&oﬁﬁd%bgggbkwi%gg%ﬁ ]l' n(%g-rf\égﬁgl 3gous fashl on

as TFA salBLUCFAPRRRYE b eielluoremethyly 8 -PyFgzo teasroxylif) acidzang
2H), 718 @dﬂ(QH}dlﬁeQBylamlﬂdﬁeth@183m@dnzak9l éyIﬁ}Z%ﬁnuo&thLSinégaﬁbs

4H), 2.64 (q_-.F 2I—|}ﬂt 78 1(. é“(“’éx m ESan@issgpecigum z
(rel. i nt éhsi ) 5t% 5
1-(3' - Am ﬁBﬁ’edﬂ%&?&Eo@ﬂs )953‘8th 4 2R 13-78 (m,

pyr r ohkdi nanar hosyl kpheay) ] am apca, bQHyI ]pymzcﬂ e 111he t4i . t6lge (eomanund was
prepar ed |3n o%” (arllalsﬁgousp xﬁSh'ﬁ].[ mass spectrum z (rel _ 1ntens:Lty)
529 2 (M+H 100)

Example 35
20 1 (3'-Aminobenzzsoxazol 5'-yl)-3- trifluoromethyl 5 [[(2- ;
o methoxy-4-(2'-methylimidazol- 1'-
yl)phenyl)aminocarbonyl]pyrazole

Preparatlon of 2-methoxy-4- (2'—methy11m1dazol -1 -yl)anlllne
25 " A solution of 5-fluoro- 2-n1trophenol (2.03 g) and 2-

: methyllmldazole (2.14 g) in CH3CN (50 mL) was st;rred_at
reflux under N2 for 16 h. The solﬁent was removed and the’
re51due was purified by chromatography on silica gel w1th 0-
10% MeOH in CH2Clz to give 2. 21 g of 5-(2'-methylimdazol-1- )

30 yl) 2 nltrophenol ESI mass spectrum z (rel. 1ntens1ty)
- 22001 (M+H; 100). " o | o
5-(2' -Methy11mdazol 1-yl)y-2-~ nltrophenol (1. 16 g) was
'dlssolved in DMF (30 mL). To this solution was added K2CO3
(0.92 g) and iodomethane (0.33 mL) and the reaction mixture.
35 was. stlrred at RT under N2 for 6 h. The reaction mixture was

' poured into 100 mL Nater and extracted w1th EtOAc (4 x 50 mL)

dried over Mg€04, and concentrated Lo glve C 25 g of 2-
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as TFA salt. 1H NMR (CDC13) S 8.35 (m 1H), 8.06 (m 1H), 7.58 (s, 1H),
7.57 (dd, 1H), 7.43 (d, 1H), 7.25 (m.2H),6.85 15 (s, 1H), 4.64 (bs, 2H),
3.61 (t, 2H), 3.40 (t, 2H),.2.76 (q, 2H), 1.90 (m 4H), 1.28 (t, 3H ppm

ESI mass eoamisiesn z (rel. intensity) 463.0 (M+H, 100) 20
1-(3' - Ami nobenzi soxazol -5' -yl )-3-ethyl -5-[ (2" -ami nosulfoné'fm%ﬁm%’g’o

fluoro-[1,1']-biphen-4-yl)am nocarbonyl | pyyrazole The tit I e conpound was
pr epar edneghaxy ahal dgmeshvddmidazas - TR Bttt robenzEeR . ( DVSO-mys 8 10. 32 (s,

i::?) 575 gélrch&é'mﬁni (28 2"i').’hte¥15§3 Y- 434 (m i), 16040- 7. é%l (m 4H), 7t 15 (dd,
: pm mass_spect rum z
(rel. intensi ?yl%l_%}?l%"? gFgg}lmEé‘éﬁé e"L 5'4’%6}) trobenzene (0.5

1- (3' - An@ howes zd seseimEd Bn- yﬂe)thanelhyzo Saf) Sarfd 20% PA/C (29.3 mg)

th £ I e
2‘3np?uizé’if”j%?%%i?“%ﬁ%ﬁﬁé@%ﬁ?‘%%%%%“Was ReeasaLE: T gad) Paso ao)

S 11.34 . gTh reactign mixtyre gvasy fijfered) and washed wigh 7: 80 (m
2H), 7.6detnandH). The Hiltfatelhs cOn@mms e, g2ve00(s7 @HE thed (t,
3H) ppm EBt1e mtrmm( f(@bc13ﬁt83r25'3tzy)(s52§n9 eiiNa, 3 0) (5,129 WO

ESQgYQAE%%EbC%%f?’g«{)g?%O-@? ) §H%{ hy8 6545 3L Hetnl Bal faxRmatic

- 3-fllcuormy, [4,722 |m- mfphaﬁbomé.ticyi{] a6 rooEar henykipyrazel mHwditl e
(D Mo g4 "5 M BRI A 2 ATRE000HEG PRI 3N B T Badnass 1L (1 5y
7.55- 7. 49PERF T EM) 2 <?fe411 (l@tenfp-lyy)ﬂ% <M+1H) 102)04, (s, 1H),2.90 (s, 3H),
2.70 (g, 2H), 10 1.28 (t, 3:i) Fpm ESI nmss spectrumz (rel. intensity)
e ey 100, Seamie FPFinoReRFH ssadpe ov L) 13-

am rdsul tbn?l\)mvﬂ/dljyﬁmﬁ—d-[ﬁyI-]natﬁlm-bwwr]emywélmoﬂezdhel title conpound
was prepal pshéily Bl hminRlReeusyi 38Dt e .

The title compound was prepared from 1-(3-cyano-4-
fluorophenyl)-3-trifluoromethyl-5-pyrazolecarboxylic acid and
2-methoxy-4-(2'-methylimidazol-1'-yl)aniline as a TFA salt by

20 the procedures described in Example 26. 1y NMR (DMSO) §2.53
(s, 3H, CH3), 3.82 (s, 3H, OCH3), 7.17 (44, 1H, J=10.0 Hz,
J=1.5 Hz, aromatic H), 7.35 (d, 1H JU=1.4, aromatic H), 7.58
(d, 1H, J=8.8, aromatic H), 7.60 (s, 1H, pyrazole H), 7.65 (4,
1H, J=1.5, aromatic H), 7.76 (4, 1H, J=1.8, imidazole H), 7.87

25 (d, 1H, J=1.8, imidazole H), 7.90 (bs, 1H, NH), 8.11 (d, 1H
J=1.4, aromatic H), 10.15 (bs, 1H, CF3CO2H) ppm. ESI mass
spectrum z (rel. intensity) 498.3 (M+H, 100).

Example 36
30 1-(3'~-Aminobenzisoxazol-5'~yl)-3-trifluoromethyl-5-[[4~-(2'~
isopropylimidazol-1l'-~yl)~-2-£fluorophenyl]amino-
cgrbonyl]pyrazole

The title compound was_prepared in ah analogous faéhion
35 as TFA salt. 1H NMR (acetone-dg) & 10.02 (s, 1H), 8.28 (t,

1H), 8.11 (d, 1H), 7.82-7.56 (m, 7H), 3.33 (m, 1H), 1.40 (d,
6H) ppm. ESI mass spectrum z (rel. intensity) 514.2 (M+H,
100) . '
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as nesyl ate salt 1H NVR (CD30D) 8 8.514{(dd, 1H), 8.36 (d, 1H).;. 8.15 (d,
1H), 7.93 (d, 1H), 7.81 (d, 1H), 7.70 (m 3H), 20 7.48 (m 2H) 7.32 (s,
1H), 2.83 (g, 2H), 1.39 (t, 311} ppm ESI massi#spectrumz (rel. intensity)
502. 0 (M MO 985951 Exarrpl e 57 . PCT/US98/12680

1- (31- Am nobenzi soxazol -5' -yl ) - 5- [((2' ret hyI eul fonyl)-3- 25
fluoro-[1,1']-bi phen-4- yl]am nacar bonyl]te“trazol e Preparation of et hyl

1- (3-cyano- 4-f | uor ophenyl) -5-tetrazol € .car boxyl ate. To a suspension of

2-f1 uoro-5-nitrobenzoni.trile (5. 20B%F P 37 ethanol (150 L) was added 5%

Pd/ C (1. 00%9X3'Ihﬂiﬁsﬁéﬁtiﬁbxdﬁﬁi-ﬁha?Eﬁ-BntﬁifwubtuwﬂthyQFSG[50-ﬂxr9ffFr 10
m nutes. The on .m iltrate
evapor at ed P ﬁf@‘é"éﬁ S gﬁlé]ho %%F&g’lc}%;en%z{%glagﬁfﬁf]% (CDC13)
S 3.7% (bs, "2H, :NH2).,, 6. 83 (m 2H, aromatic H), 35 6.99 (m 1H -aromatic
'5") GC mgsfsl Spﬁ?é rt‘:'fEFé [ @mpouREeRss (pdep é;8e7dd (1M+Hn 280) ogdes afa%i_'ugiglgn(% .
am no- oniql N
m.) was adde et‘chyrttz)xal H%S&%&)‘Z&?JS% ? BC%‘? géS/ 680 chI oride-(3.08
n).in a tppvd sED-f @shildh ,07eB04D. 5 nin.edH) THe 04r éact 2Bh. W 'Stirred at’
RT under 1. e t ur. S ter "(2 x
53{313 ‘.Eéi‘é fsfﬂggm ?eegf‘?x% (et UL WS tYRSEES. 2 (b Hya (

50 nL er ed through phase separatory paper and
evap teH 0). The resi due was di ssolved in 20 M. of CH2C12 and 100 ni of

hexane was added. The solution was allowed to stand' at. RT for the

weekend. The' precipitate was f'il Lo 5snsed with hexane, and dried
under vacuumto"give 5.43 g of 1-(3-cy fl uorﬂhhen[yl) oxoacetl c acid
ethyl ester. 1HINMR' ('&D@!ES’?‘“E?‘E?’T@A-' -Yéh' Jeth 4.44 (q,

2H, J==7. 0 blah 1&5&&&)-,1-—}JZBZthu&fbpﬂaﬁr:BJahiﬁ.noahebahyl:lthaﬂow (m 1H,
aromaﬁJ 8 04 (m 1H, aromatic H), 8.97 (bs, 1H NH). DCl - nass

spectTUum z (reI intensity) 237.1 (MtH, 6.6), 254.0 M+Na, 100). 15 A

sol ution of trThaehitihospiHovad vesgorepared GILAN 208 OQEB‘SV\E\%S@EQRred at
00 C for 39 PFAUEEDE . 1- ](}B-I@‘Zaﬂﬁcétoﬁémg)opﬂ‘l@nﬁB)-(QXOHG:E,tI&.%&Il(d: ethyl ester
(4.86 9)- L) KR8 1wy, 7.72-7.48 (m, 6m), 7.03 (s, 1), 3.04 (@,
2H), 2. 73 (g, 2H), 1.31 (tt, 6H) ppm ESI mass ‘spectrum z

20 {rel. 1nt9n51ty) 460.2 (M+H, 100)
Exampie'39
1- (3'—Am1nobenzxsoxazol 5'-yl) ~3~ethyl- 5 [[4 [(2'
methoxymethyl)imidazol 1'—yl]phenyl]aminocarbonyl]pyrazole

25 ,
The title compound was prepared in an analogous fashion
as TFA salt. LH NMR (DMSO) § 10.82 (s, 1H), 8.02-7.75 (m,
SH), 7.62-7.48 (m, 4H), 7.04 (s, 1H), 4.59 (s, 2H), 3.30 (s,
3H) ppm ' ESI mass spectrum z (rel 1nten31ty) 458 3 (M+H,
30 100) < ¢ e )
. . Example 40
:: 1 (3'—Aminobenzlsoxazol 5'-y1) -3~ ethyl -5~ [[4 [(2'
. o dimethylaminamethyl)im;dazol 10
35 '.h ': ' yl}phenyl}aminoqa:bonyl]pyrazole -

The title compound was prepared in an analogous fashlon
as TFA salt. lH MR (co3on) 57, 89 (d 1), 7. 82 (@, 21,
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m.) was added and the reaction was stirred at ref lux under N2 for'16 h.
The reaction was cooled to RT and the precipitate 20 was filtered off. The
filtrate was evaporated and dissolved in CH3CN (200 nL).. Sodi um azi de
(1.34 g) wavoasistesi and the reaction. stirred at RT under N2 for 16 h. The
sol vent was evaporated and the residue was taken up in Et @&casididesd ) -

The organl Iutlon was washed with water (2 x 50 nL).and 25 brine (1 x 50
m), drled ) Sé%”faﬁhsévapéﬁaﬁmd 3fhe 7 oraude, nghgrlgl ga? purlfled by
silica gel4ch5onmlagnaphyalekgtl@g Er Cl%th glve . e title
conpound. Ak (ﬁg%c 44 ( 3H " IS oé:ﬁzm)m 5Q>p@1q 2H,
J=7.1 Hz, OCH2 1Fel J—Bntsewmyardﬁ‘atnumm 71684y 30 (m 1H,
aromatic H, 7.87 (m: 1H aronatlc FD Preparatlon of
1-(3'-Aninoben2|soxazol yI) 5- ([

met hyl sul fonyl) - (f3l,u i ] am nocar bonyl )tetrazole. 35 To
a solution of ( ot RPR® ﬁ?*%ﬁ8475ﬂ}yﬂbuGPethflTi-t[&upnpn;4 yl ) am ne
(0:23 g) in onfYy lkaZihiﬂazblslnL 1] ¥Bén g gLh | uni num (1.60 m_,
2Min hept ane). The reaction was s%{lgred Sat !;t?:l er Rléﬁm" TaZ04R nutes. A
131 . WO 9al579 il gC /qg%%%%ﬁggo solution of ethyl .

1-(3 ano- 4- f I"U6r o [P epaar@oxy | & ear( D I ydr ous
CHZClg (16‘“nETAvv§§1€1dde emﬂ% et tiomac B PNs Was, 13)t|(rre.dLH?&) fa@é%QHNZ for
16 h. Thezaqeaatggn (qasyguenched with 5 i of iN Vel dlr Wwith 5
CH2C12 (3Q_ }’ The or gani‘c 'sél ut| ontllds (eldet 64 tim waker (257x7 2f nL) and
brine (1 Ifrh 7949 '¢sor &8)th2oU6h (ahaze) , se raqr AtOr By gapgém arngI

evapor at ema‘e'e gpwcetzﬂuu?Jz grell 1ihBenst 9;1 0744 4,41 ropheni
(2' -nmethyl sul fonyl )-3-fluoro- (1,1"]- |phen y(%ﬁ(')* dmi 188 rbonyl]tetrazole.
ESI ss spectrum 10 z (rel. intensity) 479.1 (MH 100). To a solution of
acetone oxime (59.3 ng) in 5 nL of Exampysirgus DVF was added potassi um

t ent - but ox1€¢3 (dathdbHenzkWoxhBo] LE) - m.xture stirred at RT under N2
for 15 minutes. A sol ltitl Oi of%]l: f l?gga%o%[f‘ylﬂs Td{8pherhy}isidzcat 15

met hyl sul fonyl ) -3-f1 uo pE"]’YB prinperrhdnvdtpgreassbeny | ] tetrazole (0.19
g) in 10 nL of anhydrous DV

. The tltlelcompound was prepared in an analogous fashion
as TFA salt. H NMR (acetone-dg) & 10.10 (s, 1H), 7.98 (m
3H), 7.64 (m, 5H), 7.50 (d, 1H), 6.98 (s, 1H), 3.02 (g, 2H)

2. y ol
: 75 (?, 2H) , lf30 (tt, 6H) ppm. EST mass spectrum z (rel.
intensity) 442.2 (M+H, 100) . '

25
Example 43

1-(3'—Aminobenzisoxazol-S'—yl)-3

-ethyl-5-[[4-(2'-
aethylimidazol-1" (

—yl)-2,S-difluorophenyljaminocarbonyl]pyrazole

The title compound was pPrepared in a

30 as TFA salt. 1H NMR (acetone- -de) & 9.80 (s, 1H), 8.30-8.24
(m, 1H), 7:99 (g, 1H), 7.85-7.63 (m, 4H), 7.51 (4, 1H), 7.06

.(s, 1H), 4.40 (bs, 2H), 2.70 (9, 2H), 2.68 (s, 3H), 1. 26 (t,

3H) ppm. ESI mass spectrum z (rel. .1nten51ty) 464 2 (M+H
100). e '

n analogous fashion

35

Example 44

1- (3'-Aminobenzisoxazol =5'-yl)-3-ethyl-5- [(2- fluoro-4-

morphollnophenyl)amlnocarbonyljpyrazole
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s 1,
was added and the reactl on was stirreds at' 'RT under N2 for 16~ h. The
reacti on was quenched w th saturated agueous NH4C1 poured into 50 nL of
water, and extracted with EtOAc {3 x 50 20 nl).+The conbi ned organic
sol ution wesossrstied with water (2 x 25 nL) and brine (1 rcPAssstipesodri ed
over MgSO4, and -:sevaporated. The crude raterial was purified by silica gel
chromat ography eluting with 2% MeOH in CI—|2C12 to give 0.11 g of a white
solid. To a suspensi‘on of this solfd (010 g)'in 25 10nlL ‘of Et OH.-was added
4 nL of 18% aqleeitiHiEL COTROUSE| Was JPF CRAKSE tlF‘r RBdaBelegoes AR for 1
h, then casl|EpAtsaRI. ﬂmNMReSEbetme-pieécﬁtha8e(svaslﬁ)|,l t'7er9<§d(elnd dried

under vac ive ( 0 X 5-1](2
met hyl sul i f1"to “1,'1 | he -'4°3 tarbon dzole. 1H
801 058 b1 TR0 it ) SR RRIT AR E e P Y ok
NVR ([5(\/804%7 ‘B P31),s 3.3/, (tCHEY)., &3 lgt ((lis 4EH, R29, (q.. 2331)(d1 28, J=9.8
Hz, aromag C ) p|57m 41 s(é:, m&Hs Qpéc@nbli z a(rx@Iat h.ﬁté?lsn. I41)70z:.-;(1rnz 3t+nar omati c
, (.77 ’ , aromatic H), 7.8 (d 1
arorratlc 8. 09 (d, 1H J 6 6 Hz, raromatic Hy, :8.20 (s, 1H, 35 arorratlc

H , 11.26 (s 1H, NH) ES! nass spectrumz (rel.. . |ntenS|ty) 492.1 (M H,
100) . 1-(3' -Am noben2|soxazol 5" g [dF 2" - rret hyl . sut fonyl)-3
quoro-[l 1']-bi phen 4-y| ] ami-nogar bon t'etrazole °8.2 ng) - 132 WO

98/ 57851 PCT/ US98}16% W&%ﬁég& 3-8 ARE' 2. sol ut i on of

J, 1~ net hanesibépropyRbiilazblta nmﬁnemxmmda)amaaywﬂmzam
reactionwas stirred at RT under N2 for 2 h and evaporated. The residue was
di ssolved in water and evaporated to give 55.6 5 ng of the title conpound

as the nmesyl at Bhearitle rqunoundvees BEgrayred 3p @@ asplogppsckagiyion
2.93. (s, 8H, Tﬂd3$a]7t26 J(I-dNI"tH—I(acétanG-&&) O apohdt is, HH) 771.48 (fd, 1H J=9,2

nma J—l ,a Al 0 7 H,

arongﬁ)c lti(g'[? H% 77% (&H Jslﬁaroma% ({‘Dz l}ﬂ gatg(gdcﬁs’lluz) 2}3(:{? I—@n J=2.0

Hz, 10 ardHhtig-T, (c& 120*1)(d1 38, (9L7619> HZL - 3é)rdr¥at BH) Hppmg, JHSY @aspH, J=1.
Hz, ar Omi eckhumld. el S .intdnsCEHRPOBI8)3 ARG 10B3S spectrumz 494.1

9

( MFH) . (QTOF)-. cal c. 494.104677, obs. = 494. 105900. -
' Example 46 |
20 1- -(3'-Aminobenzisoxazol-5'-yl) -3-ethyl-5- [[4-(2--'

msthylimidazol 1'-yl)-2~ fluo:ophenyl]aminocarbonyl]pyrnzole

The title compound was prepared in an analogous fashion
as TFA salt. 1H MMR (acetone-dg) 8 9.67 (s, 1H), 8.25 (t,
25 1H), 7.98 (dd, 1H), 7.71-7.48 (m, 6H), 7.04 (s, 1H), 2.72 (q,
' 2H) , 2.69 (s, 3H), 1.31 (t, 3H)-ppm. ESI mass spectrum 2z
(rel. intensity) 446.2 (M+H, 100). SR

Example 47
30 1-(3'-Am1nobenzisoxaz°1 5'-yl) 3-ethy1 =5~[(2'~-aminosulfonyl~3-
anino—[l 1 ]-biphen-4-y1)aminocarbonyl]pyrazole'

The tltle compound was prepared in an analogous ‘fashion
as TFA salt. L1H NMR (DMSO-dg) & 10.02 (s, 1H), 8.01 (&, 1H),

35 7.99 (s, 1H), 7.38 (m, 3H), 7.49 (t, 1H), 7.26 (tt, 20), 7.17

(s, 1H), 7.06 (s, i), 6.91 (s, 1), 6.82 (4, 1H), 2.71 (q,
ZH)}'l.fé (t, 3H) ppm. ESI mass spectrum z (rel ‘intensity)
540.2 (M+Na, 100).
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15 Exanple 58 1-(3'-Am nobenzi soxazol-5'-yl)-5-[[4-(2"-nmethylimn dazol -1'-
yl ) Phenyl ]am nocarbonylltetrazole The title conpound was prepared in an
anal ogous fashion 20 as the TFA salt. 1H NNR (DMBO-d6) 8 6.65 (bs, 2H,
NH2, . 7. 62 wbds/sRlsh J=9.1 Hz., aromatic H), 7.70 (d, 1H, J=8.8 Hz, aromatic
H, 7.75 (d, 1H, J=2.2 Hz, aromatic H), 7.86 (d, 1 H; .J=2p2rndss1dekg dazol e
H, 7.93 (dd, 1H, J=9.0 Hz, J=2.0 Hz, imdazole H), 8.00 (d, 2H, J=9.1 Hz,
aromatic H, 8.19 (d, 1H, J=2.2 Hz, 25 aromatic H), 11.72 (s, 1H, CF3CO2H).
ESI mass spectrumz (rel. i-ntensiﬂgmpzlpg.d?e (MtH, 100). Exanple 59 .

1-(3' -A nhn@benﬂmgﬁgglfge %fm%l é 3;52' -am nosul fonyl-[1,1']- 30

bi phen-4-yl)am nogar onf}l et razol e #h?mqtthyé-éormauaah&mmrﬁp@rleg_i n an
anal ogous f ashi oR*tHe- I 'NMM—A-&H)%&m%pg—Qﬁ?glgbsi 2H, NH2),
.7.27° (bs, 2H, NH2),. 7.30 (d, 1H, J=7..3 Hz, aromati ), 7.38 (d, 35 2H,
J=8.4 Hz, aro | G-:H)h,, L. 59 2H, aromatic.H), 7.71 (d, 1 H J=9.1 Hz,
aromati c ﬁ ,T;%é?cfgg?l e%ﬁf’f“?%‘.g‘g]ﬁ? Rispdgedc inHpn andlbddlis ¥Hsndsh 8 Hz,
aromatic F), 8 F81Cs, TH, NUR oFRMSQ-dk33 SW0D 981 5795 1 HiCTIGUS98! 250 ).

11. 49 (s,7.83 (@F3@B2H) 7. &8 (gr'aslg”spgctéu? z PrIeI ._ intensi tyxg[’ 474.'9 (M H,
100) . Exagpl 8,60 5 a(g'- nobenZi soxazofs 52Bh Y1 ST (o f BEdF 07 436 N-

pyrr {)i di_ngcar bény[ ) phehyl )8 o8 KBAy| PEkt : 224 olq, Theti 1| g5 cpmpound was
pr epal ed i BRManaF8gonass aatrcamuns zt hee TFA salds rs %%e é{DI\/BO dé) S 1.83
(m 4H, @@R), 3.39 10 (t, 2H J=6.2 Hz, CR), 3.48 (. °28, ‘U 4 Hz, a2),
6.65 (bs, 2H NH2), 7.39 (d, 1H, J=8.5 Hz, aromatic H), 7.47 (dd, in,
J=11.0 Hz, J=1.8 Hz, aromatic H), 7.70 (d, 2H, J=8.7 Hz, aromatic. H),
7.86 (dd, 2H, J=9.2 Hz, J=1.8 Hz, espaepBéige H) ., 8.20 (d, in, J=1.8 Hz,
aromatic H), 1h-251(amid . 15 EST mass spectrumz (rel.
intensity) 436, 8 H,_115%?g€%@°&o}ﬁdfi)t%a%?h%ﬁ—ﬂzt%ge:-obs.
437.149700. ExXaNpt¥ ¥rdazol-1'-yl)phenyl)aninocarbonyl]pyrazole

1- (3" - Am nobenzi soxazol -5" -yl )-5-((2-(N-pyrrolidino)-4-(N

The title compound was prepared in

as TFA salt. an analogous fashion

1
H NMR (acetone-dg) § 10.13 (s, 1H), 8.00-7.95

' 7.68-7.61 (m, SH), 7.48 (d, 1H), 6.99 (s, 1H), 2.74

(q, 2H?f ?f67 (s, 3H), 1.29 (t, 3H) ppm. ESI mass spectrum z
(rel. intensity) 428.2 (M+H, 100).

(m, 3H),

Example 50

1-(3'—Aminobenzisoxazol-s'-yl)-3—ethyl-5-[[2—dimethyl-4-(N-

25 i
pyrrolidlnocarbonyl)phenyl]aminocarbonyl]pyrazole

The title compound was prepared in
as TFA salt. lH NMR (acetone-dg) & 9.31

1H), 7.99 (d, 1H), 7.72 (a4, 1H), 7.s1
3
0 6.94 (s, 1H), 4.70 (bs, 2H), 3.53 (bs, 4H), 2.73 (q, 2H), 2.62

(s, 6H?)l}92'(bs, 4H), 1.30 (t(.3H) ppm. ESI mass spectrum z
(rel. intensity) 488.0 (M+H, 100) .

an analogous fashion
(bs, 1H), 8.27 (a,

(m, 2H), 7.36 (q, 1H),

Example 51

Lo
w

1~(31- . . L
(3 Aminobenzzsoxazol-s'-yl)-3-ethy1-5-[[2—pyrrolidino-4—(N-

pyrrolidinbcarbonYl)phenyllaminocafbonyl]pyrazole
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20 pyrroI|d|nocarbonyl)phenyl)anlnocaphonyl]tetrazole The title. conpound
was prepared in an anal ogous fashioh as the: TFA salt. 1H NWR (DVBO- d6) S
1.84 (m 8H.° C}%Q 3.17 (m 4Hp CH2), 3.41 (m# 4H, CH2), 6.95 (d, 1H,
J=7.7 Hz, ¥8HPBShtic H, 7.02 (s, 1H aramatic H), 7.46 (RCTUSMBIES. 4 Hz,
aromatic H, 7.71 (d, 2H, J=8.7 Hz, aronatrc H, 7.86 (dd, 2H, J=8.8 Hz,
J=1.8 Hz, aron®hectifle Ecbouad i, Préprdd ,in &rnoa:aransgbﬂs flaf.larﬁ n( , i,

CF3C2H) Esi‘Fﬁpéél@pediﬁmZ pkE6La tyk 488 1 -
Exanpl e 63 . 1-(1'-Am no-i so u“nol G,h ?g?b %%” gﬁ%hosu f Aty I?kg “f1 uoro-

[1,1'] - bi phdf- ! y|?]%2m Hod&r ényM}letﬁ |(c.s, tlﬁ)f.léo%aeex aara SaBB . 35
Prepar ati (m, ofH)E! 13/.1191-(HsS0QH) Nob - §4 - §d.) -Za)t, etlr agol(lq oy quml,;at( . 134

8 O SRS RIS . AR el el 9 %

di chl or on¥®®hne under a nitrogen”at nbsphere. Trlethylan1ne (5. 60 m_, : 40. 2

mol,. 1~..2 eq.) was-added to the.isoquinoline.solution Ethyl
oxaIyIchIorlde (-4::10-nL, :36'.7 mngl, 1 eq.) was added dropmnse over 30
m nutes and the reactlon was stirr °®* nin. at anbient t'enper at ure.

. The sol uti & (3dsAnihobenzisatazol(s” ﬁkldF3deth&lﬁ&ﬂﬁi@h&ﬂ&oruashedLmnth
wat eryo( 2 x 50° nb}rraﬂﬂain@éaxrﬁoﬂyﬂnfm P1Thhinddds ng,qg},pggy pg phase

separatory. paper, .. 10 and evaporated to give a pale so?ld Thi s
solid: -was dlssolved in 50 inL of dlchloronethane and hexahes (100 mL) was

added. The resTihé itig:ler eompbhatiewas pr s d nbynf bhaIegha faahd ogr i ed

under vacggiMin fHiwe . pﬁlggﬁuu@gélﬁ -5ylg). 881 1R - 1 oap I acfg_.ethyl ester
as an off-white solid (7.60. 93% 15 yieid) . 'NNR%% ‘1,47 (t,

3H, J=7.17+b8 Gorddi-3y - 57 43‘37 . 27H43J=( 21Hz, @A) 2H7,68. 66, 1H,
J=5. AsHz, (s ArXHIBL idc 64) (b&, 78H{ (3 . dH, (4] =%&H) ,Ha.4d 20 3p, aregeiiLc H.,

2H), 1.90 (m, 4H), 1.28 (t, 3H) ppm. ESI mass spectrum z
(rel. intensity) 463.0 (M+H, 100). S | |

. : Example 53
20 1-(3'-Am1nobenzlsoxazol 5'-y1)-3-ethyl 5- [(2'—nminosulfonyl 3-
' fluoro-[l 1']-bxphen-4-y1)nminocarbonyl]pyrazole

The tltle compound was prepared in an analogous fashlon
as TFA salt 1H NMR (DMSO- -dg) & 10.32 (s, 1H), 8. 01-7.94 (m,

25 2H), 7.63 ?ﬁ44 (m, SH), 7 40 7. 23 (m, 4H), 7. 15 (dd 1H), 7.01

(s, 1H), 2.67 (q, 2H), 1.25 (¢, '3H) ppm. ESI mass spectrum z
(rel. intensity) 542.9 (M+Na, 100). o

o Example 54
30 T 1a (3'-mn:.nohenzisoxazol-S'-yl) 3-ethyl 5< trs- [(2'-

' methylsulfonyl)phenyl]pyrlmid- -Jl]aminocarbonyl]pyrazole

' Thedtitlé'compbund was prepared in an analogous fashion
as TFA salt. IH NMR (DMSO- ds) 6 11.34 (s, 1H), 8.68 (s, 2H),
35_ 8.13 (dd lH),_7 96 (d 1H),_ 80.(m, 2H;, 7. 64 (m, 2H), 7.10
(s, 1H), 3.05 (s, 3H), 2.70 (@, 2H), 1.29 (t, 3H) ppm. ESI
mass spec*rum z (rel. 1nten51ty) 525, 9 (M+Na, 100) -
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7.86 (d, 1H, J=8.8 Hz, aromatic H), 8.50 (d, 1H, J=1.9 Hz, aromatic H),

8.52 (d, .H J-=5.,.8 Hz, aromatic H), 9.13 (bs, 1H, 20 NH), 9.27' (s, 1H
aromatic H) C13H12N203 244.25 A sol ution of triphenyl phosphine (17.65 g,
67.3 m‘mlwo?g,,,s%g,) in 500 nL of carbon tetrachloride was stirred at 00 C
for 60 mnutes.. '[(Isoquinol-7" -yl)anino)-oxoacetic aci'-/wPHIABE est er

(8.15 g, 33.4 mvl) was added and heated at ref lux for 25 16 hours.. The
solution was. cooled to anbient t@wmpepdbus® and the precipitate was

filtered off. Tt@.@‘gvl_tzﬁﬁhgb}gﬁsiggﬁmlalsad 1503d Sg,.and, i ssol ved in 125
m. of acetonitril e d| u azi Y 23 E’%ﬁ?’?) %g( “added and the

reaction mxture 8“¥g)r %'B“Jtﬂﬁfs 2y LahpPEpitendhmper ature. The

sol vent 30 was evaporat ed xhiimimcpmrmmpyresowe was di ssolved in 200

nmL ofset hyl acet ate The et hyI acetate solution was'washed with water (2 x
100 nmL) and brj g x 50 L drled over _magnesiumsulfate, and
evaporated. T F e fERRQUE RS PREPRTERdihyAisAnpdaggus fastsien

chr omat o@Faphs éf‘hf—r ng TiNMR 1(DMS@5d6) h§ 1138t dse 1.8) hekadie &) giye:, the
title coApeggndcas of f iche (sol ( 3%y| ) NVR (CDC13) 8
1.23 (t, ?, ql 11"?pHZ' 780\:;2161 (B hgbd?qgl@—g’ 4? ?—éfj C%I%(]Z , 7,98
(d, 1H, 38 5'7|=El £5 ordblirc THPA . 8~07 ek - 9, (s3=8H8, r@ 70=052 219. 5 WO

08/ 5¥®51 1RPCH/ US9831P G{Hn. HESTamasat spedrerurﬁ 24 red, 1,&@,;5&% 1.@romatic
H), 8. 55 fllna, 1tboy=1. 4 Hz, aromatic H), 8.69 (d, 1H J=5.5 Hz, aromatic

H) , % 1H, aromatl c H. CL13H11N502 269.26 5 Preparation of

1- (1" Amn0|squ|noI -yl)-5-([ (2 -

am nosu] . fonyl)-3-fl uoro (2,1']- baﬁhﬁﬁlé 5¢/| ] am nocar bonyl )tet razol e,
trifluoroacetage gal I

(2" -tert-butyl %m ?\0 i'?’fn-%%ﬂ%zgg ?&EQT ! TP 28RS a Py A e (0. 40 g,

1. 243 nol ) Fﬂlﬁgs‘h{f‘iﬁylﬁ@hﬁﬁﬁ}dpﬁﬁéd tﬁrﬁlmﬂ!d-mphahenmhvmrmdegen was
added trimethyl alum num (3.00 xL, 6.00 mml, 2Mi n hept ane). The sol ution

was stlrredf aalygient ten rature

(i soqui nol - :?i%éqsﬁtfé%& ?&él c{alrgﬁo’iy?%? "350 “ni %O‘r‘ﬁm‘ia)ShHoH 15 mL of
anhydr ou8®d'¢ ame \/\Es%dé@%‘?@w{ aﬁ%l {dd 2)redeBbohdni xt ure was
al | owed 18)star1gofa,l@uounsaat (@nbient 7 lammer aisy e.7 e &¢a§h5on was
quengped;Wikh(® My No 35 (s, 1m), 2.83 (q, 2m), 1.39 (¢, 3m) ppm.

ESI mass spectrum z (rel. intensity) 502.0 (M-H, 100).

Exanple 57 _
1—(3'-Aminqbenzisoxazol—s'-yl)-S-[[(2'-methylsulfonyl)-3-
25 flvoro-[1,1']-biphen-4~yl)laminocarbonyl]tetrazole

Preparation of ethyl 1-(3-cyano-4-fiuorophenyl)-5-tetrazole
carboxylate.
To a suspension of 2-fluoro-5-nitrobenzonitrile (5.20 g)
30 in ethanol (150 mL) was added 5% Pd/C (1.00 g). The reaction
was placed on a hydrogenator (50 psi) for 10 minutes. The
reaction mixture was flltered through celite and the flltrate
evaporated to give 4. 25 g of 5 amlno -2~ fluorobenzonltrlle 1y
NMR (CDC13) '8 3.75 (bs, 2H, NH3), 6.83 (m, 2H, aromatic H),
35 6.99 (m, 1H, aromatic H). GC mass spectrum z.(rel. intensity)
137 (M+#H, 100). B |
To a solutlon of 5 -amino- 2 fluorobenzonltrlle (3.75 g)
and Et3N (4.22 mL) in CH2C12 (100 mL) was added ethyloxalyl
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hydr ochl oric acid’ and diluted with 20. ftrL di-chl or onet hane. The phases were
separated and the di chI or onet hane. phase was washed .with water (2 x 20 niL)
and brine \(,6 F’Sf?g dri ed over 20 magnesi umﬂSuI fate and evaporated. The
crude materra L pur| fied by silica gel flash chromat oRCIIS98/a2680 i N

wi th O- 30% et Hyl' acetate in dichl oronet hane. to give 1-(isoquinol - 7 -yl) -
5|§(2 " b;fwkaﬁgxpaulbenfL>3zﬁlmQﬁﬁmﬁ&sb kabhﬂbﬁnoderé%)uxngg& 25 ).

yl ) car bon I el 0 y| e

1H NWVR (CDC%EﬂS 1% (ég ?réé %’eﬁit?ll%% ) %/ §§J§ ?déQn b R-FeB<EEONar onat i ¢
H, 7.42 FdKtyng WStSﬁashPé with water (ZaKoﬁﬁtmIg) Hind ‘hﬁihe(t(d %180 :3=4. 0

Hz

e élJ(é 4, Fidwered Hhrough '\'_;ﬁla(sted,seburaéof {gJ J%oiégggﬂhlzc Ig—)%
aromati c Hﬁ,e réﬁd%e%asaagg%&%&ﬂz_? af orra gl—ﬁﬁ E T "(Uﬁdlgzolml‘ °§=7.7 H,
J=1.5 Hz, hﬁa@m Wé‘SH?ddeBI The solMEinA) was amqwed thH, sthnd atHu- ﬂdif)mit ic
(bs, > 10 N heriee, o the Brampicatd was ctosti e dfBuLh 1)

S, . ; -
(1 soqui noI lgspane’l %‘n-§5‘-i} ; ung%é‘%ﬂ ggﬂ“n&@u??‘tﬁﬁ 433 5 |9fordg-(3-cyano-4-
(1,1']-bi ;ﬂéwrmﬂﬁwé? beﬁwa?ﬁm)atcadr by eatem 9,110 R0 CDRR) ) § wWas
di ssohged . r445Qtr;rL33t d:l:ll:hi B @3 ) Mehagq r%p fp«z é {*E aci-d (> _60%
90.1 ny, 6 V\o 98/ 57 CT/ US98/ 12680 - added.
and the ©5 t‘E?‘&I’m G B ool SR BB ¢ SFOmR G 7 B2, 181 ut) on

was' poure@mnmionhL 8064 sat urlit, edremdt ion ) paekwma(ttg he RAfSesper
ver e, . se, palsal aleRtuilE BAULOUZUANSEy) 487 £XHEIL! g;dé‘sv' gPﬁr?on -

dlchloronethane &2 X ned 5" ordani
washed wi t'ff x 20 nL) and brine (I ix 25 M):, filtered through

phaselﬁepar at oAyspapeJ:onamﬂ txexmeuyaphdspnge verg lw@-)o&hd@cag aﬂ,(pff whi te
solid.: Mgp( ) s + X|de | ssol ved
) §§§ t§§§e8 é@ﬁﬂah elorﬂﬂgg(ggang 2

10. . of \é éousi <g>¥“ di ne and ?osy ny, 0 332
i ol ) 1015\9%’%{?r BRERY L reXeacgticoRchas e EhY ) resten viSibead . ine@@bs atire for
3 hours, The pasi dddedmmdrtﬂmmt@dcﬂﬁ]dﬂw&@d&&ﬂ&éd QTS e 1uRNGnd & t
reS|due wasradged 10Th£1~:%&%%91'% ne_a d the eaction m.xture was stirred
at a ent t enper at ur e- i So < rearg{ 35‘% ﬁ?’?tﬁf"%c%%’st%red ont o
crack wasyh ltered off. The flltrate was evaporated and dissolved
in CH3CN (200 mL) . Sodium a21de (1.34 g) was added and the
reactlon stlrred at RT under N2 for 16 h The solvent was
evaporatcd and the re51due was taken up in EtOAc (100 mL)
The organlc solution was washed with water (2 x 50 mL) .and
25. brine (l x 50 mL), dried over MgSO4, and evaporated The
crude material was purlfled by 5111ca gel chromatography '
elutlng with CH2Cl2 to give 1.85 g of the title compound ly
NMR (CDC1l3) & 1.44 (t, 3H, J=7.1 Hz, OCH2CH3), 4.50 (q, 2H,
J=7fl Hg, OC32CH3), 7.47 (t, 1H, J=3.8 Hz, aromatlc H), 7.81
30 (m, 1H, aromatic H), 7.87 (m, 1H, aromatlc H).

Preparatlon of 1- (3'4Am1noben21soxazol 5'-yl)- -5« [[(2'-
methylsulfonyl) 3-fluoro- [l 1 ] blphen 4— :
yl]amlnocarbonyl]tetrazole

35 "~ To a solutlon of [(2" —methylamlnosulfonyl) 3'f1u5fo-”

. (1, 1] blphen -4~ yl]amine (O 23 g) in anhydrous CH2C12 (15 mL)
was added trlmethylalumlnum (1 60 mL 2M in heptane) The
reactlon waa stlrred at RT under Nz for 15 mlnutes A E
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15 extracted with ethyl acetate (3 x 50 nL). The combi ned organic solution
was washed with brine (1 x 50 nL), dried.over magnesiumsulfate, and
evaporated to give a yellow foam This foamwas dissolved in 20 nlL of
di chl or omasvbayigregnd evaporated to give the 1-am noisoquiroline product as
a pale yellowsolid 20 (0.07 g, 57%yield). 1H NVR ( CDC1B§T/HS9%/12680(s, 9H,
text butyl), 4,01 (bs, 1H- NH), 5.42 (bs, 2H, NH2), 7.13 (d,1H, J=5.8 Hz,
aromat i ¢ ®9Iutios qfmetinl ArdAmevancdd- fAB8optieny 15 - tktkhob1Ez, J=1.8 Hz,
aromat i ¢ ¢&ybaxyblatd d,0.218, gJ In3ahlfydrol=l B, (86 ti 7.58 (td, 1H,
J=7.3 Hz, ty&l-¢ gﬂ-,frgg,aar ggﬁh’kg I—%tgg 78 (dd f'H,( J%? kﬁst)aS}c:lﬁgzané
Hz, -aromatic Hyo o7 88°Cd" T o 9=8" FHpnderoNat £8r 146 8. 08hed, 1H, J=5.9
Hz, arondR3cCign vwgsieuesched witls. 3 miz ofallinHCL Caldl ,diQukaSi i H,
aromatsi ¢ CH2C1 3B.O( L) 1H, Thd Srdak¥a A 1AMBbhCWEL &, i) .2 1,1)+.
C27H25FN8)03:|,% 5*9@ %gtd %9:1%2%%‘ an%'ﬂoi s)oqgi,nol i‘ﬁJe c%rrpoétfﬁg'l\)ﬁgséggggof%d inb5
m. of trifluorcdaceri ¢ atrd and $héHealtitERTBA otifFAudo Phasel ux for 90
m nut es. SRRARHY@nPaRes . randverdhpmoh tiede toegideeo vas g dissgaliyed in
acet oni t rdyshcand -gahbkbadeRy1 HE-G (@ 84 hase,, gluting with
acetoni trile gnd water '\'/S\A Ewoﬁg%go l(QSSmF?}A?F%g%%%@?ﬁt i3c.efl|.138fﬂ' added) .
Evapor at i off “of TH&. SNZEryehRIRRRAFPoNd | trEFazelRmoEsd mesa swectersol i d
(45. 40ny,z 59%lyi dndpnsityH 4NVR (BMRO d6p)8' 7.22 (d, 1H, J8.0 'Hz, aromatic
H', 7.34. (dsro 3Hsodabio b ARt iGsHL., 44%‘ s, 1H, N 7.62 (m 4H,
137 Wo.a's%%-y 5" 795 1. PO ] US08]T ? 80?9‘55%,“55?63 9,b$ #1g3 E‘&,WDEH, J=7.0 He,
aromat i ¢ FYEYS. PYF wep addss! @AuASSANBier 6-PYLorg.des (Ld20 Ik, I8, 8 Hz,
aromat i ¢ ¥ THF agd( the|mixygud: stz redr anvRT curder %,960tbss dihudid) . 11. 38
(bs, 1M, AOE3@EREL, MB {APCI ), 5053 ARG (57 Lor S C2SHLTN803S
tal cls(m?+ 3951%1206' fgﬁ]nd y5ag£52>_ fzz%%g%?%*ﬁ%%g’ag 111
_ Ani 13- | SEGAVAGRLFonyY) y3-5luqrq- (11" ] neimlenstdf onyl ) - - 3-f1 uor o-
[1,3."] abﬁlﬂhmﬁndeyfb;mhmmwl el t(et 182§) ein m&mﬂLaE@ §ﬁ$§?r title
conpound wa@s aBEER2ARE ¢ &L ANElQT agthe,mesylate salt. 1H NMR
(DVBO-d6), 8 2. 30 és 3H, OB Y, er %?%‘%P acﬁ@’)T, updsg %%?ft"fH,lfiJ:g. 9 He,
aromat i ¢ "11) ,e7r %étlon was duenched with saturated agueous NH4Cl,
poured into 50 mL of water, and extracted with EtOAc (3 x 50
20 mL). The combined organic solution was washed with water (2 x

25 mL) and brine (1 x 25 mL), dried over MgSO4, and
evaporated. The crude material was purified by silica gel
chromatography eluting with 2% MeOH in CH2Clz to give 0.11 g
of a white solid. To a suspension of this solid (0.10 g) in

25 10 mL of EtOH was added 4 mL of 18% aqueous HCl. The solution
was stirred at 80° C under N2 for 1 h, then cooled to RT. The
resulting precipitate was filtered and dried under vacuum to
give 71.7 mg of 1-(3'-Aminobenzisoxazol—s'-yl)—S—[[(2{-
methylsulfonyl)—3—fluoro—[l,l‘]—biphen-4—

30 yllaminocarbonyl)tetrazole. lH NMR (DMSO-dg) 6 2.93 (s, 3H,
CH3), 6.66.(bs, 2H, NH2), 7.25 (d, 1H, J=9.8 Hz, aromatic H),
7.41 (t, 2H, J=8.0 Hz, aromatic H), 7.70 (m, 3H, aromatic H),
7.77 (t, L H, J=6.2 Hz, aromatic H), 7.89 (d, 1H, J=9.0 Hz,
aromatic H), 8.09 (d, 1H, J=6.6 Hz, aromatic H), 8.20 (s, 1H,

35 aromatic H), 11.26 (s, 1H, NH).- ESI mass spectrum z (rel.
intensity) 492.1 (M-H, 100).. G -

1-(3'-Aminobenzisoxazol-5'-yl)-5-[[ (2" -methylsulfonyl)-3-
fluoro—(l,l']—biphen—4—yl]aminocarbonyl]tetrazolé.(58.2 my)
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8.7 Hz, “aromatic H), 7.42 (d. QH( J=5.8 Hz, 15 aromatic. li), 7.65

(d, 1H, J=

(t, 1H, J=7.7 Hz, aromatic H), 7.72. v(d =77 Hz, aromati.c Hy, 7.77
(d, 1H, J59Hz7, aromatic H), &08(d 1H J=8:6 Hz, aromatic H), 8.20
(d, 1H, J=8Y2%FS! aromatic H), 8.32 (dd, 1H, J=5.8 Hz, J=PcRu¥BsnzEPNatic

H, 8.98 (bs, 1H, NH), 11.42 (bs, 1H, CH3SCB, H. M5 (APCI) 504.2 20 (MHH)+

HRVS T f EN7 f d. 504. 124200.
T O s (et et 05l e il et SQ8nAEgR S ! e, S02, 1242

]rf%hésr!r@? ngobenzi, aoxgzoé
ani nosul f%n%/ PoyEi /fF 39 )i rpoé-ajr BOnFHF byvas cidderhe [yeazol e
car boxyl i R\ Fh MRS 68 LrnedxanpRe \mldemasxlz folrj 2Cheghd evdpdral-aadard acid

chl ori de (6;059%] [ 0
ﬁégl‘ﬁeo Was hlg”faﬂ‘é%?,ﬁn ﬂatﬁrdaﬁdzev?p?réa%ed i 9dye; RE - Boupl ed

am no- -t bu%% nosil fon

pyri mi ‘%ﬂﬁe £48r € ?‘én‘éoﬁdthﬁjwylﬁh@nsalteatjéum HDMSO-
acetoneoxﬁ?ﬁé (ﬁ\l&(-(ﬁl'?)Mt? f &H| VEISABH)aci2d 93hytdr o8y sicHAS, meReeRanPhg, 11 to
afford theha;mgﬁ be e | of -the tert- butyl group
by treat men @Iz Q%bl% 5%0%,5% ”jl{)doﬁ \i?idv\gego%a%ﬁrﬁ"ﬁ%tll&n H)ia reverse.
35 phasew pr4@pal(rdat|1 m ﬂPH: a’éét Aamatie/ Wat e : 7294FRA)3H ,ardomatic H),

| yoph| I | zak.i7én. (af, ﬂOHdedrbxh&tid: tHed T.@vpqdad. 185 $94 of |;-&85 J_fggyégal S.

ESI . r v nt It 545 H, .. 10

98/ 57951 %%%f'&gg} %688 f@xga elﬁ' S,en,sg #z, “aZond tfd H), 9.21 (d, 1w,

1- (3" - Ani Wolde zﬁéoxafelr‘aswm Jslt2r7| f(ISuoﬂHrre@thﬁi)M @PCI mass -

t hyl dpeicruh z-¥b Z1 FA 5 T
Sﬁspén'sf“ogggf ;Nggogf R il U T L T SR

THF. . (10 was. added: a sol u.tionof I fluoro-4-ni -trobenzene( 14..1.. g,
100mmol ) - and 2- rr_et_hyllmdazole (8.2 g., 10.0 .mmol.) in..THF (50 : rrL) at 0
C. . Ihe m xture was. 10 refl uxed. 1;6 hours and cool ed to.room
tenperature, E':P It gded Eti)& and water (100 niL). The
organic |aye 8gxaga ?:d‘% l“e'r(zénﬂemh'bl,li,dmled. ever

MgSO4, and concentratedyﬂdpganvllm:mcxkbdmneeeemwd A

The tltle cempound was prepared 1n an analogous fashlon
20 as the TFA salt. 1H NMR (DMSO-dg) & 6.65 (bs, 2H, NH2, 7. 62

(d 2H, J=9.1 Hz, aromatic H), 7.70 (d 1H, J=8. 8 Hz,. aromatic
H), 7.75 (d, 1H, JL2 2 Hz, aromatlc H), 7.86 (d 1 H, J=2.2
Hz, imidazole H), 7.93 (ad, 1H, JL9 0] Hz, J=2.0 Hz,-lmldazole
H), 8.00 (d 2H, J 9.1 Hz, aromatic H), 8. 19 (4, 1H, J=2.2 Hz,
25 aromatlc H), 11.72 (s, 1H, CF3CO3H). ESI mass spectrum z
(rel 1n;enslty) 402.2 (M+H, 100). ' ' '

| o Example 59
14(3'-Aﬁinobenzisoxazol-s'-yl)bS-[(z'-aminosulfonyl-[l,l']-
3Q B biphen-d-yl)aminocarbqnyl]tetrazole

" The' tltle cqmpound was prepared in an analogous fashlon
as. the TFA salt. IH NMR' (DMSO-dg) 8 6.65 (bs, 21, NH2), 7.27

(bs, 2H, NH2), 7. 30 (d, lH JL7 3 Hz, aromatlc H), 7. a8 (d

35 2H, J=8. 4 Hz,_aromatlc H)' 1. 59 (m, 2H aromatlc H),-7 71 (4,
1 H JL9 1 Hz, aromatic H), 7. 77 (4, 2H, J=8.4 Hz, aromarac'
H)[ 7.90 (d 1H, J=8. 8 Hz, aromatlc H), 8.20 (s, lH aromatﬂel
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solution of the nitro intermediate in McOH (200 nL) was. 15 treated with
hydrogen gas in a balloon in the presence of.5% Pd on carbon (1.5 g) at
roomtenperature for 24 hours. . The mxture was filtered and the fiItrate

was concewid og/e9sit 0 give 4-(2'-methylimdazol-1"-yl)aniline §16 59, 95.4%
for the-two steps) as a pal e yellow solid. 1H NMWR (CDClS)"éT"? 2942¢88d, J. =
20 6. 4 Fqn ? 1 Hz, 6.98 (d, J = 1.1 Hz, 1H),:.66.93, (d, J 1. 1
Hz- 6 3383455’ lHG QF3|9|~P2H3 = BSI ppss mmect3 w85z (bel.2H), 2.31 (s,

3H); I\/S( @ln)t:emsztﬂ:744?M+9-l (MGQ) 1009 .a solution of 1-(4 '-.fluoro-3"
cyanophenyl ) -3 25 trifl uoronethyl -5-pyrazol ecarboxylic acid (2 g, 6.39
mmol) in CH3CN (3 0 "nl) was added SOC12 (5.1 g, 42.8 mmol) and' the
resul ting solution was.refluxed f&~appheuf®. The m xture was concentrated

on anb evapor at dr- (3nd-amitcbef UsExaas] -6 1S§ah Ledr | @_f _(420N|TL . The
resulting solu nut t hen concentr at ed
and purified b)i/)&%??':(\%%héo: ar%)&%glr)rﬁg’S 5%”9{“ éi?ef'ﬂaﬁ‘?]ﬂ? met hyl
1-(4'.-fluoro-3- cyanophenyl) - 3- trlfluoronethyl pyrazolecarboxyllc

ester. 1.93Tge tiO nldViz J =26
e, 1H),gz, tﬂégfﬁﬁ,lsffﬁcoén fw g f\ﬁﬁ 'fO (ugg fég Y © Raign 111)
. 7.30 (s NE& . 3$36 M3k CH2J04 3669 |vr5( a)
rﬂz 31 Chenei: ‘{’0@)2 390Hw) 98;55951 FET/ USS8A18680CHI, & .6l Ubkon of

acet one @i neH{D, 67.3p, (9, 211:1m:17}8| (S ﬂVFa(I%Q\aIgEL WRAS @dpﬁd fpot a§5| um
tert-butgxideg,( ure was st'ifréd at room

0 d the m xt
t enper at Ur @ forlh_LS JylnJ"l nu 53 aﬁm?'[’lﬁva@ 'ac7d38 ddsoPlt i &8 of Haet hyl
1- (4" -f| 8pPBRtZC H), 7.86 (dd, 2H, J=9.2 Hz, J=1.8 Hz, aromatic H)

3 -- cyanaph@nydl) m t 1i=fl. soH@ ML Ryrtha Or P ) azgh esar lpgxyﬂ{ ce&t %rgzgs 1.92 g, 6.15
room

moly)s i ng ONS' _ ( eﬁ—) andtheLesuItlng m xture was

terrperature b 2';(5D GIPE AndF Gtient e At 4\3\ét%r(M’(f‘lO lrﬁ_O)) THBM®i xt ure was
extract eQwWeH Eadso (200.My5S@ncishe EBQAT4bayer was washed with brine
(10 mL x 5)., dried 10 over MgSO4, concentrated, and purified by silica gel
chr omat ogr aphy eluted with 80% CH2C12 in hexane to give nethyl 1- (4

' -isopropylideneai ni nooxy-3 '-cyaﬁbﬁ!@rﬂ/l)l 3- ester (1.53 g, 68% as a

whi t e sol i ¥ (IHAiNRObEeDS18PxszFL -9 ek, ) -b-F (- 1NJrByr£<L-j);,aﬂm§64-(N-
20 yrrolidinocarbonyl)phenyl)am;nocarbonyl]tetrazole

The title compound was prepared in an analogous fashion
as the TFA salt. IH NMR (DMSO-dg) & 1.84 (m, 8H, CHp), 3.17

(m, 4H, CH2)., 3.41 (m, 4H, CH2), 6.95 (4, 1H, J=7.7 Hz,

25 aromatic H), 7.02 (s, 1H, aromatic H), 7.46 (t, 1H, J=8.4 Hz,
aromatic H), 7.71 (4, 2H, J=8.7 Hz, aromatic H)Y, 7.86 (dd, 2H,
J=8.8 Hz, J=1.8 Hz, aromatic H), 8.20 (d, 1H, J=2.2 Hz,
aromatic H), 10.69 (s, 1H, CF3CO2H). ESI mass spectrum 2z
(rel. intensity) 488.1 (M+H, 100).

30
. Example 62
1-(1'-Amino-isoquinol—??-yl)-S—[l(2'—aminosulfonyl)-3-fluoro-
'[1,;']-biphen-4-y1]aminocarbonyl]tetrazole, trifluorcacetate
salt |
35

Preparation of Ethyl 1-(isoquinol-7'-yl)-5-tetrazole
carboxylate. .
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15 (d, J =2.2 Hz,"1H), 7.60 (dd, J = 9 Wz, J = 2.5 Hz, 1H)y: 726-(.s,
1H), 3.85 (s, 3H), 2.19 (s, 3H), 2508 (s," H) 19F NMWR (CDCl3) 6 -62.88;
MS(ES+) m z 367 (M+H, 100). To. At soI ution of rmt hyl _

1- (4' - i sopYOWiPHeneani nooxy- 31 20 PCT/US98/12680
cyanophenyl ) - 3- t:ki f | uor omet hyl - 5- pyrazolecarboxyllc ester (1.53 g, 4.-18

n“;]nol) in Wm(ﬁﬁﬂﬂﬂsoﬂﬂﬂd nchi2642 (4 681ty Viﬁﬁll asidad 18%- I-@lemd {13%gd.) and
t he m xt r u ncentrat t 0. renove
or gani ¢ slfio Vet gﬁfh%% 12 ?§VQ8 {ée%‘i}g rrir"ol%gft ggﬁﬁ? §°nr‘1eeﬁ?ar"naﬁl (é&rw?t h 2N
NaCH t o piitxxgren’ M%meaét edTmeﬁlﬂwe Ti%e 6Bt @Whe 4%1y2:rmmi~s ﬁa@hed with
?gl ne, déb em;a/seradml o @ﬁ% €88 csmrﬂﬁ stotlugllﬁﬁ neg | 120, g L . t

ari nobe zo ri - pyrazol e oxy ic ester
(1.32 %Ja% %eté éP.E}L ﬁ |5)e§¥‘§© (%‘%’—‘J&) 2.1 Hz, 1H),
7.63 (dd dxopwigze8 dder 30 Mhinupeg aixd tlhg re‘acaio@dwas st Bri@ediAfoxl A0, 7. 40
(s, 1H), %79 JS:anHPentlPEm €6LB0D)rhe s%‘iu%@on'\/\%g%hdﬁeﬁ A En(MeH,
100) A solution oé ne - -am no_%leéil soxozol - ){
trif'. uorthetHyIe dd'fﬁ‘g'f’df:’mé RS YWt ¥ateRy ! 20"85%’9‘&!)) andy THE
(1"0 ri L)bmiasetﬂeatéd) wir)h ZH) Nafkd (@0 odgh ghaseosepbeaperatpapexf,or 16
hour Th | e act ed with
et oac? Th%*@éé’écﬁ%%? N7 %‘if““-’. AR %é’%’fb%”gs?gﬁ&/ BB e YRR
over Na2Stksspivebrdern? Hlegft 81ghierongthane and hexanes (100 mb) was
am nobenza&dedzolTHe Wesud tingf bnecmﬁdrtyé wWaspysaiaktedapposiltratiaai d (240;

oY) 2 Anq ANt el Opotig 88 b1 ot (sbadiptby-- Seliatintd Jor W

( cosoo) @xw%c Aqig(ESTRYH gstey jag \rH Oﬁ(})”hltﬁfosal’e@)l {it i&Ph gof 93%
1- ( 3'15am ynodkdizi s Gheo 2R FOPC1RY 38 147 | (or Giet byl - 5-par aoaHxesmnboxyl i ¢ aci d

240 7 5 a

Sf (2" - ng ym%azzgﬂo- IleID:%:g%lI?% 2(\(‘%) dp%% O(d77lﬁ‘(mﬁs ?)I\I/L}ﬁ3 (99.5 ny,
0.79 mml?rom@yﬁrloﬁ $74d4y, 185, 7@=$mﬁ)lf32 Tive - OeHal t arepatida Ble was
stirred ap, &9 (dl f:m Beheuus, anmatdahed aMstoh<EtOfﬁ (J:-Dp g1l ,and “wat er

20 L Th | h | N _HC: 5 10
( )Wa?]égm? J(f 2.‘?3@e % WaR e.g g“éng) aroma ac gLr)9 3N(:k> . lC-iH (

ri'ng’
s, 1H, aromatlc H) g C13H12N203 244.25

A solutlon of trlphenylphosphlne (17, 65 g, 67.3 mmol 2
eq.) in 500 mL of carbon tetrachlorlde was stirred at 0° C for
60'minutes [(Isoqulnol -7 —yl)amlno] oxoacetlc ac1d ethyl
ester (8.15 g, 33.4 mmol) was added and heated at reflux for

25 16:hours _ The solutlon was cooled to amblent temperature and
' the prec1p1tate was flltered off. The filtrate was evaporated
to drymess and dlssolved in 125 mbL of acetonltrlle ' Sodlum o
azide (2. 17 g, 33.4 mmol) was added and the reactlon mlxture
was stlrred for 16 hours at’ amblent temperature “The solvent
30 was evaporated and ‘the’ resultlng residue was dlqsolved ln 200
" L of ethyl acetate The ethyr acetate solutlon was washed
w1th water (2 x 100 mL) and’ brine (l X 50 mL) drled over
magne51um sulfate, and evaporated The crude materlal was
purlfled by 5111ca gel flash chromatography elutlng w1th 1:1
35 ethyr acetate to hexane to glve the tltle compound as an off-
white’ so]J.d (3.85 g, 43% yleld) 1H NMR (CDc13) 8 1.23 (¢,
3H, J—'7 7 Hz, OCHzCH3),' 4.39 (q, 2H 'J=7.1 Hz, OCﬂzCH3), 7.98
(d 1H, JLS 5 Hz, aromatlc H), 8 07 (dd lH, JLB 8 Hz,_J;Z
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MySX, and. concentrated. The residue was purified by HPLC
(CH3CN- H20-:0. 05% TFA) to give the title conmpound (281 ng, 63% as .a white
solid. 1H NVR (CD30D) S 7.97 (d, J = 0.8 Hz,.1H) 7.89 (d, J=.9.1 Hz, 2H),
7.65 (dd, whgwlosk Hz, J = 2.2 Hz, 20 1H), 7.6.4 (d,:J =22 Hz, 1H, 7.58
(d, J = 2.2 H, 1H), 7.52 (d, J = 8-8 Hz, 2H), 7.50 (d, BCEAYsA68e 1H),
7.45 (s, 1H), 2.54 3?) 13C NWR (CD30D) S 163. 74, 160.46, 158.79, 146.51,
141. : 45, &0 ayemaris g9, 8334803, Y. U58. 123”59arorﬂa2ﬂ.c5}1,) 182597(a122. 39
E'(I;EQE)C;ZBQH 126:104, HE]19abBradls. 12, £.25 1&0. 84, JO08. 52%2(,1&88&6}6 R NN'V'

D y 1yl iTe X MtH; - 1
cal cd. 468, 4615)39%1 1l so2omat 1%@%) AL TGS, o SR 2
(C22H16N702F3+1 33TFA+0..11HC1+1.4H20O): C, H, N, F, d. 30 Exanple 66

- ( 35- Arfirepiaearisaxazoh - bl 5dﬁxﬁ%=h@b&hﬂﬁapﬂ?tfpﬂ)J%:[4 202 " -

rret hyl i m I ) A oraQqp X ocarbonl - 1] pyr azole, TFA salt s5
To a sol l??rﬁgl%sgéfgn%xg B- El‘fcféjuoor ﬁ hép 7% g, 100 mol) in THE (100

m) at oyl'l@%@§0§rbmpylhmm4ghva( MtSljfZU(uiMcetmt'EHEalEOO m_) . over 30

mnutes. Afterrd e sbeaulbhngs SO Ut Q% b Yl@f;lém%@éﬁ%u% 0'3‘ “EHBP%“ “[e (21 8
|car onat e

sol uti on (qf dl vl 141 8/ 57951 PC |

g, 100 (1 1 L?FIE’? %)%JL RS sl%o y9 abidet, m"%ocll)rllé‘dlﬁoﬁ““l%fm nutes, and
filtefed aPP?V@E@HSadbablwomesﬁhan@augdbr Therdgsr madse addadcenteatiyat ed and
recrvst: alliumzadm f(BOUDhﬁQSaFHS 0l00 oY © émbf&rme;?twg orogkgt %61 t?lonj 5 8

but oxycar bqn Ian 959

leJ, )1(¥|) yt? lz”t?)d ﬁ, 2}2—37 mg’%ég /Q& eny "s‘-’Z‘Pee@turgH) Et;BMFlNM ( CDC13)
S -130. 421~fvseEs¢} ?ﬂZYIZ)Q{ﬁ-mr@wng c480)xi1a ko (@ .36l gtlDrB(Dfmmol

4- br orm Z.nf hgom bft&;ﬁﬁydzmu&@l%mla%z\{é@t%{é Q%\ﬁ(%fgeg 7}8‘?& r}dt r%é‘ THE (20

i nL) é’f‘%’i ﬁﬂg sol ution
was 5t i rreacﬁf‘oflhrﬁfx'f‘éﬁ% °f"8ii "3@ “T‘r’Hﬁthé%r 16( OREYS 4. @@Oleglt 45 ol )
was addedempdrehere esutte nopagicibur eavaguaverherd wig@hlb ﬁgomtenperature over
2 hours. nJH@oBhXbHLE é(@ﬁl%?f&cﬁﬂﬁﬁéégdm%‘dz& B8, WEEhdue Mes, dissolyed in

Et OAc (15g L and water (t
as were separated and the dlchloromethane phase vias washed

with water (2 x 20 mL) and brine (1 x 20 mbl), dried over

20 magnesium sulfate, and evaporated. The crude material was
purified by silica gel flash chromatography eluting w1_h 0-30%
ethyl acetate in dichlcromethane to give 1-(1soqu1nol 7'—y1)—
5-[(2'-putylaminosulfonyl~-3-fluoro-{1,1']- ~biphen-4-
Yl)carbonylamino)tetrazole as a pale vellow solid (0.23 g, 33%

25 yield). 1 NMR (CDC13) 8 1.05 (s, 9H, tert-butyl), 7.29 (d,
3H, J=1.6 Hz, aromatic H), 7.42 (dd, 1H, J=11.3 Hz, J=1.8 Hz,
aromatic H), 7.52 (td, 1H, J=4.0 Hz, J=1.4 Hz, aromatic H),
7.56 (td, 1H, J=7.4 Hz, J=1.5 Hz, aromatic H), 7.81 (4, 1H,
J=5.8 Hz, aromatic H), 7.89 (dd, 1H, J=8.8 Hz, J=2.2 Hz,

30 aromatic H), 8.07 (4, 1H, J=8.8 Hz, aromatic H), 8.16 (d4dd, 1H,
J=7.7 Hz, J=1.5 Hz, aromatic H), 8.31 (bs, 1H, NH), 8.34 (t,
1H, J=8.0 Hz, aromatic H), 8.72 (d, 1H, J=5.9 Hz, aromatic H),
9.42 (s, 1H, ‘aromatic H), 9.47 (bs, 1H, NH). MS (ES+): 546.3
(M+H)*. C27H24FN703S 545.57 - .

35 ' 1-(Isoquinol-7'-yl)-5-[(2"'-butylaminosulfonyl-3-fluoro-
(1,1']-biphen-4-yl)carbonylamino]tetrazole (0.12 g, 0:220
mmol) was dissolved in 50 mL of dichloromethane. metsa-~ .
Chloroperbenzoic acid (260%) (90.1 mg, 0.313 mmol, 1.4 eq) was
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m.), acidifiedwith INHCL to pH 4 angd. & tered through a pad. .of.. Celite.
The organic |ayer was separated, vvashed wi thiwater and brine, dried over
Na2SO4, concenirated, and purlfl(ed“ by 20 sili cdfrgel chr omat ography el uted
with gradi @fﬂ”éﬁ@?-’«lents (CH2Cl2 to EfOAc) to give PCT/US98/12680
3-fluoro-4-tert-:butoxycarbonyl ani no-. phenyl.boronic acid (1.45 g, 56. 9°/c) as

a white SQliagd éﬁa% z(e@iqla}x Ql%tgpe(ﬁas %fll\’]gl\/ﬁlé(?é%%&) h%uﬁﬁ.BZl%%Je

K/S( ESS) mng‘éghoT |\)1.’$’F %{';)ed f&tg é§| !ﬂ{a'-%ﬁ gpturated sodium
3-fl uoro- hlcerboumt-@xycmebmlsam wer e phiepat dosd e ahleda@\le&ug 1&&&5 rrrml )
i

n THE (mamxmc@gwmuzdrxmwméﬁz@éedq< a4 SEndRbdn R | i e

(3.4 si eves.

After Dei ﬂﬁga’§+? r?%’d“%t’to(‘} (o (511) f"’é 8?61‘3%1?}% ‘1’%‘1"9116‘ afng nLjeand dexing ng
m xture wad =i 2 Stk wfil detr@a8c tbi:ﬁﬁghtp)hmlei deépdracedy phperghama pad of

silica geEva;TQPatf.éc!ltt{@tg%\)@a%h%oﬂcgﬂ{;éét h%tg;wfé La3ked oy %tgé?’“ﬂeggl n{;‘ H e

(10 nmL) at_room e
i ded . tRE hgueAE T I OpaR as %atwawm WA KILPRORBER 1B HE. Mfd
extract edamhjrdiroﬁ QA idihe ﬁhgaﬁbﬁyi ayIoride did3.. @deVeb MQS% nd .

| h K WO
o1 s 7bs s, el s afid et Ra B A A At o Emidiatuniy ot eps)
1H N1 REexGbempyrs 7, 2‘1319( gyriding, uawrermoued_ BderHredaepd preure (d, J.

1. 4. HZ andHto 7eHe zﬁéki,dula %a2 HKBded o GniletrHiolanifl LHa tgs:é- 5 hz,
1H), NVR 5 0D) 6. 135 71;

L L8 OLrlherdon it 9 31 Leded gy S, A7 NS (CEROP) 6,
1- (3" -, anhewbenzi Boxgxsictiop| pigture i vdsi@oorst loptoSepickedl mrahw(yl iC

acid 3(5130eﬁgra<9té@ WG Jethivd %L&éé )x VH rﬁngdThe combl ed
2-fl uoro-4- 4%

é %%/Ilmdazol 119 %ﬂ%llne. -

unol ) , . di PESBRHDYT R HioR RS, Washed rlrifylérloﬁf P?gath dpied qvesl ), and
4A nol ecullnagnsﬂ;EVEssul'ﬁaé:e r esdl EVugomuedlrtso WHYes i yedlloat fsarpm treygger at ur e
for 30'  mbamtess andfivea 9F &@rmﬂeo@wana&f&nétt%ﬁa(;% N dpdBitegrdded.

The m xtuye s filtered.throu
E g‘;l\?ve Lhe el—a.rnlnoa.sogturo ine product as a pale yellow ‘solid

20 (0.07 g, 57% yield). I1H NMMR (CDCl3) 8 1.06 (s, 9H, tert-
butyl), 4 01" (bs, iu NH), 5.42 (bs, 2H, NHz), 7.13 (Q, -1H,
J=5.8 Hz ,' aromat*c H), ’7_'.2_6"('m, 2H, aromatlc H), 7. 38 (dd 1H,
J=11.4 Hz, J=1.8 Hz, aromatic H), 7.50 (td, 1H, J=7.3 Hz,
J=1,5 Hz,'aromatlc H), 7.58 (td, 1H, 'J=7.3 Hz, J=1.5 Hz,

25 aromatic’ H), 7. 78 (dd, 1H, J=8.7 Hz, ‘J=2.2 Hz, 'aroﬁatic H)
7.88 kq;“;u J=8.8 Hz, aromatic H), 8.05 (d, 1H, J=5.9 Hz;
aromatic H), 8.16 (4, 1H, J=8.1 Hz, aromatic HJ, 8'1"'8 (s, 1H
aromatic H), 8. 30 (t, 1H, J=8.2 Hz, aromatlc' H). MS (ES+)
561.2 (M+H) Y. C27H25FNg03S 560.59" o

3(_) " The 1 aJnlnon.soqulnol:Lne compound was d:\.ssolved 1n 5 mb of

tr:.fluoroacetlc acn.d and the reaction brought to reflux for 90
mlnutes " The solvent was removed and the res:Ldue was
dlssolved 1n ac.etonlt:rlle and purlfled by HPLC (C’lB rever
phase, elutlng w1th acetonltrlle and water w:.th 0 05%
35 tr:.fWuoroac.c_elc ac1d added) ' Fvapo:.at:.on of thn solvents qave
' the tltle compound as a white solid (45.4 mg, 59% ylelo) iy
NMR (DMSO de) 8 7.22 (4, 1H, J=8. 0 Hz, aromatlﬂ H), 7. 34 (d

31, J=6. 9°Hz, arematic H), 7.44 (bs, 1H, NH), 7.62 (m, 4n,
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15 the filtrate was washed with iN HCL (5 nL x 2), iNNaOH (5 nL x 2),
water (10 nt), and brine (5 nmL x 4), dried over MgSO, and concentrat ed.
The residue was purified by silica gel TLC ©plates eluted with 10% NeCH in
Et OAc, folbewesspy' further purification by HPLC (CH3CN- H20- 0. 05%FA) to
give the title 20 conmpound (75 ng, 37% as a white solid.PCFYSRNR6YCD30D) 8
8.09 (t, j = 8.4 Hz, 153, 7.97 (d, J = 1.9 Hz, 1H), 7.66'(dd,j = 8.8 Hz,
J = 2.2 EFOMRRRC B 677 (R (P=1.1 9970 Ky, :e®ig H) .28208z(d 1HH, 7.55
(dd, J ' 9=b.6zHz) ardndtiw H)1H)8.187.(30 (d, JJ8 B Uzl HzomdH)e o) 46 (s, 1H),

7.40 (d, gdog 858 H, 4 2,56 ; NVR 0D): S 163. 76,
160. 43, ng-?ogd-' 1?‘% 1%{@'4 %Ez?r. @#’E’“fﬁ?sgw 191:]?.35?8‘?313 .ggf{‘mi%l}?ﬂ?ﬁ
129. 10, 129530181 29F3EP2H)3 35 (PPEIgE 54503 0B+H)To. 7HRME14E9R) k5. 47,

115. 28, C20H19ENSQDS.65lc.11. 38:H)TOBEMRbE CORAP) 80564231, 77.62 (TFA),
-121.45; MS(ES+) miz 486.2 (MH, 100); Anal. 30 (C22HL5N702F4+1.3TFA+1H20):

C, H N F. Exanple 67 1-(3'-Am

nobenzi soxazol -5 -yl )-3-trifl uor ofermplles63 4’ (1 " - nethylimdazol -2

evl) - 2'1-f(hggmhenyga@mmcm-.ggqygL@ngz%&,ﬁlﬁlgg §§L£~%uo ...solution
of 1IN net hyﬂ glmo_l_ igg‘g (.84 20 myol ) .o _THE 40 i) at - “Cwas
added nBuLi i(' g% o8 Ly ?ig%i’fln PRIy INEPEER 57 MRENa59sPaE80
rest®ing solution was stirred at -78 'C for 30 ninutes. Af ter Bu3SnCl

(7.18 g, 22 npRk):iebe adt@burd alsepubbhpgs &EU%%a%aastff\Ao%laj]‘%flgeﬂot 0
[ | u .

room t enper g Ure. Qe rs apdyMesosilryedsfor an a
To 4- brono- 2-'f|rﬁ%ro Stezl-%glrét-.bu%}oxyca?%\gn?/léaﬁﬁi I8i %é3?0.(%8 . _fHﬁﬁDI) and

Pd( PPh3) 494 9bs ngdH.0 BB ) |- R6wd S atidedTthe® dzoversmhuieam (536L) and the

resul tingam xure-sves Hegassefaand ﬁ%! 'ﬁ%gé’“ (tﬁah ahtf9g§r18 L4 ee tijrrtES- The
or ours, and was CO0O0l e O room

m xt.ure was_refl uxed_under nitrogen >
terrpltag; at BF " 'Ar ¢ 3%3 'sgt'%gat(éd ET@ dGleb s KRIeTgtAE) Ehas? athied. fHe
resul ti ng=Ti ktig e axemagtiicr Hed 7oR71(hourH an5f, bl Her edréhdwitginya pad of

Celite. ghes {d)t1at ¢wag washgdowht i Wt erg apd (Rripg, drd qﬂ Qover MgSO4,
concentrgttgd tf‘?qg purd fi eg gy ;I l'ica_del "chromatography"wth " "Et CAc to give
2=f | uor 022 At ety 18 -ifda 20t - 382 W52 18 (st 9=1.8 Hz, aromatic H),

8.98 (bs, 1H, NH), 11.42 (bs, 1H, CH3SO3H). MS (APCI) 504.2

20 (M+H)*- HRMS (Q-TOF) for C24H18FN703S cale. (M+H)t
504.125413; found 504.124200.

Exanmple 64
1-(3'-Aminobenzisoxazol-5'~yl)-3-trifluoromethyl-5-
25 [(2'aminosulfonylphenyl)pyrimidin—2-y1)aminocarbonyl]pyrazole

The pyrazole carboxylic acid obtained in example 11 was
subjected to the standard acid chloride coupling protocol with
amino—2'~t—butylaminosulfonylphenyl—pyrimidiniz—yl to afford

30 the coupled pyrimidyl amide precursor. This compound was then
treated with acetoneoxime (NaH/DMF; followed by acid
hydrolysis as per example 11 to afford the amino benzisoxazole
derivative. Removal of the tert-butyl group by treatment with
TFA' (1 mL) at 100°C followed by purification via reverse .

35 phasew preparation HPLC (acetonitrile/water: 2%TFA) and
lyophilization afforded the titled'compound:aS'colorless
crystals.- ESI mass Spectrum m/z {(relative intensity) 545
(M+H, 100).: )
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15 but oxycarbonyl aniline (0.35 g, O%ﬂ\aei a whl te solid. 1H NVMR (CDC13) S
8.19(t,J:8.0Hz,1H) 742(dd zJ-123HzJ:18Hz 1H), 7.36
(d, J =9.1 Hz, 1H), 7.10 (d, J-="1.1 Hz, 1H),%%6.96 (s, 1H), 6.80 (bs,

1H), 3.75 ‘("998’31?}51 1.54 (s, 9H); 19F NWR (CDC:LB) 8 -132. %T/ﬁ@@&é%bb m z
292.2 (M+H, 100)... 20-.To.a sol ution-aof -

2-fluoro-4-(1'-nmethylimdazol - 2' yI) 1= tert but cxycar bonyl anl I ine’ (0 33 g,
1.13 mml ) in EtOAc (10 nl) was d’ed 3M Cl (5 'nmL) and-the resulting
solution was stirred at roomtenp r. 30 mnutes. Thé solution was
25 cool ed ﬂ-o(@"-EMnehemai#mcm-tsh -W%—Naﬁ}:ﬂ.fhxqm-bxﬁatw]d-s-qxtvlm@ted Wwith
Et OAc (50m@kn¥13hiaddsl b OAG, %5,)!,?_2 ur ed silica
gel cgromat og?aphy eluted W th 59 éﬁiﬁﬁeé%%ﬁ%%ﬁ &-E-h PX
2-fluoro-4-(1".-fethylimdazol - 2%-yl)aniline (0.18 g, 83%: 1H NI\/R(CDBOD)
8 7. 54 (d ,J-. ﬂ‘CSOa 2uspensidtH) pf7N&H (41,8 Jy,= 1202 mhin], lb&ewisﬁéd idh J = 11.8

He, « By 7427 phdd J97 (t, 3
8.8 Hz 1 HZ88 (a3 ?‘ Tﬁﬁl f\lléo C%S%tiif?déng 7‘27 ﬂ?%l 90. 1 1(-Iz J
9.1 Hz): %{"E@ ’ﬁlfrfé‘?n(ﬁﬁﬂ (3H0H :9.35 Oy mgod & a%liio%-mthyllmldazole

1- (3' - am (Biergi I@0omeod ) Sipl THB. (-SCI rmr_f)l w onethyl The Di2aat£GAIS00XY] i C

aci d4,630. ) 3
2-f1 l}(())r o- é@f(l%e%(BQOF?T?IG o gg%%d anl °f‘2ge’3p%at‘brﬁ06'rﬁrr&|t)

di i sopr opfAetadded rﬁtﬁ?éC(MQOlmwm svas;msﬂloo mPLCT/ UBeS/2f80c m ,), and
tI’:;(y)B rC O]E) (Uyet: hms @ep&@ﬁt@ﬂmw&shedThﬁ.t'}ﬁ%EE&'nQn@ XEIRE dﬁ}é%&ed ( 5at
or, r C an wat er
D) Crnogh. "M conc B ARET NP flnd LB eI ol BT ) (5
br| ne (5 §Alutien °fd|thédné§'§¢ elq\@s@dlamd moneeﬁtxm@dnL)Tmsr esi due. was.

puri fised wreatidd mthgﬁ&d'fbge@@d@suy\nat %alQ%bMi‘Qi' Re Bl Q& andePl/r0ugd by.
further o) rlflca |on/dt2y P‘.Cé\,{ﬁ_ CN-H20- 0 05%TFA t'o glLve the title
conmpound. (‘# d ) tegﬁqr&turelﬁ:’ﬂl\% (D) . The, 8., 21
(t;-J —IB-XI-W%B’-‘ wal) fi¥reved dand Xhe ZlgtlﬂateJWESGedaﬁceri&aﬂﬂ-é)d tol/giPe”. 66

(m 3H), .4L @ Lfdthd1Imddadz6E-1 u’)‘)l)?&tﬁ?lﬂ'x@t (16" g& Qw
! "2
ZC?)%OD) T&eemp )8§§'héz 87133" igé"o?]hf%e ‘é‘é lfi’ g dygd (%lc::s)

139.82, 6.4 Hz, J = 2.1 Hz, 2H), 6.98 (d J = 1.1 Hz, 1H), 093 (d, J
= 1.1 Hz, 1H), 6.73 (dd, J = 6.4 Hz, J = 2.1 Hz, 2H), 3.85
(bs, 2H). 2.31 (s, 3H); 'MS(CI) m/z 174 onem, -100)-.'“ B

o al solutlon of 1-(4'-fluoro- 3‘4cyanophenyl) =3~

25 trlfluoromethyl -5- pyrazolecarboxyllc acid (2 g, 6.39 mmol) in

' CH3CN (30"mL) was added SOCly (5.1 g, 42.8 mmol) and the
resulting'solution was'reflUxéd for 2 hours. The mixture was
concentrated on an evaporator and the residue was dlesolved 1n
MeOH (20 mL) The resulting solution was refluxed for 30

30 minutes, and then concentrated and purlfled by silica’ ‘gel
chromatography with CH2C12 to give methyl 1- (4{—fluoro 30~
cyanophenyl) 3 trlfluoromethyl S—pyrazolecarboxyllc ester
(1.93 g, ‘92%) . 1lm NMR (cDCl3) '8 7.78 (dd, J =5.6Hz, J =2.6
Hz, 1H), 7.737(dd, J = 8.4 Hz, J = 3.4 Hz, 1H), 7.36 (£, J =

35 8.4 Hz, 1H), 7. 30 (s, 1}'), 3.88 (s. 3H); 19 MR (coc13) 8

' -63.01, -104.60; M.J(CI) m/z 331 (M+NHyq, 100).
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135. 73, 129.009, .127.' 05, 126. 51, 126.08, 120.52, 120.08, 15 118.23', 117: 99,
110.93, 108.71, 36.16; 19F NNE (CD30D) 8 -64.21, -77.58 (TFA), -123.46;
MB(ES+) nfz 486.2 (M+H, 100). Exanple.68 1-(3 -

' - . Ami nobevgisaxazol -5 -yl )-3-trifluoronmethyl-5-[4'(2 -

ani noi mi dazol -1 '* -yl )phenyl)ani nocar bonyI ] pyrazol e, TFAP§'5’FJ§98/1¥®0a
sol ution of 21‘ 1 NOI m dazolz sul fate , 6177 nmol ) in D\IVF (30 nL) was
added 4- prono (? ni 1o erd psebone O’i’?“‘fm&) RZC@BL’(W“@Q gn Pmrmmol ) and

18- cr owni{ %0 (WO mps a@@@d Petaheiwe sttt kg tebotder 1WA sy Sin rigd at ;80 ' C fOL
L6 _hour sui Thedrivtidlig s <onak thiPrécPcHn RBRCEALHLE, (NG B (| Ul ed wit b
Et CAc (1p. J@o an g__er The organic Iag W ri
(20 nL X 333 dri e “% M STHIOR P4t BaThYL gl ved ' ~£luoro-

4- (25 and anMémodH@@bfllﬂyt)‘nflm@b@nmenel—%p&i‘a%leca%ﬁ 1114'|el§|l§_/8._(CD30D) S

d = 1.9 hz,
8 38 gd6(615\(bz=g9 = IIIS m%B'i) lg g}%((dz Sﬁm n Zg‘é (K/ﬁl_%?ltlﬂt?) m(lﬁ’té’ﬁfeutl on of

--(2' - am n§‘ﬁ‘ﬁr&az8|t H°’§}| ‘;‘?ﬂ‘!??liﬁféﬁ-”ferf@r 39 houss and quiicimed| yith
met hanolwatks nil0 was -t r 8 edixtute Wa)sdree@eactadawb@lllmcg qlbbemg; esence of

5% Pd onafeardd@n e bl c ﬁﬁ}eétwég%iﬁé&)%%g %3%1n8r éf‘ﬁ l!‘}gur g Egggazm

i at
14580 Sy dBroscTFoRs P ISR AR L6 3’51391‘3582%1 11 VR (CDBCD) S
7.08 (dEhrpmatgggaphly, eJuted Wity 803HX:H,2CB2 717n_(}£h3canlg £06g ﬁv%ew%%iEé)Z Hzmz
?7_')5 (NﬁﬁaQJi(Srd,lsggr‘?’éyl§d§%ﬁ“ﬁ%?\°°8‘fy6 f f“’gh lr"'ﬁ%rtﬁ’éljn)z8‘~’soxozol 5,yl) 3-
é‘P

trifluidrd pesh %r%z%\fl'éfb%ﬁltﬁ?ﬁy‘]bp@y&ét?deégﬁﬂ fg,530 93568RDlds 4n DVF . (5
m) was “Added sphédhl y Pr@Far ezbal3()2'5- amaowm.ﬂa:(z)@ISg. iz yk;);anl—glnd(;gam(a\llo ny,

I BrNEt 1 r 60 .1 .- nno
r?t)lfsg?:lrJnI’r[)(rld)S|JevgsE X%?.1((3 1‘% t?ynog (%%X'E ére %/ag Ig?'l rt 6d %a Fc'ﬁorri}t‘enperature for
16 hour? -3Rd SquéHtnedl- 8¢ t 6 Et368de @106 1E).3Hhe 210& use vES;fil%ered and
the fil ®M&t dCRAI3ha8hetR id:h MSi(BE+(Smk X6B) (vrd] AWNOKICL ((10 nl x 3). The
conbi ned HCl1l Iayers were neutralized with 50%

To a solution of methyl 1-(4'-isopropylideneaminooxy-3"-

20 cyanophenyl) -3-trifluoromethyl- 5-py*azolecarboxy11c ester
(1.53 g, 4. 18 mmol) in MeOH (13 mL) and CH2Cl2 (6 mL) was
added 18% HC1 (13 mL) and the mixture was refluxed for 3 hours
and then concentrated to remove organic solvents. The
resulting ‘aqueous solution was neutralized with 2N NaCH to pH

25 7 and extracted with EtOAc. The EtOAc layer was washed with
brine, dried over MgSO4, and concentrated to give methyl 1-
(3'-aminobenzisoxozol—S-yl)—3—trifluoromethyl—5—
pyrazolecarboxylic ester (1.32 g, 96%) as a white solid. 1y
NMR (CD30OD) & 7.89 (&, J = 2.1 Hz, 1H), 7.63 (dd, J = 8.8 Hz,

30 J = 2.2 Hz, 1H), 7.50 (d, J = 8.8 Hz, 1H), 7.40 (s, 1H), 3.79
(s, 3H); 19F NMR (CD3OD) & -64.36; MS(ES+) m/z 327 (M+H,
100) ..

A solition of methyl l-(3'-am1noben21soxozol 5- yl) 3-
35 trlf’uoromethya—.-pyrazolecarboxyllc ester (260 mg, O 8 mmol)
in THF (10 mlL) was treated with 2N NaOH (10 mL) at room B
temperature for 16 hours The mlxture was ac1d1f1ed w1th

conc. HC1 to pH 3 and extracted w1th EtOAc  The EtOAc layer
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15 NaCH to pH 14 and extract ed with Ep@he The Et OAC Iayer was-dried over
Na2SO4, concentrated, and purified: by HPLC' (CHSCN— H20- 0. 05% TFA) to give
the title conpound (81 ng, 509% as 'a white sofiid. 1H NVR (CD30D) S 7.77

(d, J = 1.WORB/S796F; ), 7.49 (dd, J = 8.8 Hz J = 2. 2 Hz, 1PiCT/UsSeshidedod, J =

8.4 Hz, 1H), 20 7:18 (s, 1H), 7.16 (dd J = 6.6 Hz, = 2.2 Hz, 2H), 7.12
d, J = iedHv 7 = dad_= 6.6 Hz, 'J =
2% He, 2%{# Jf% ‘%f& SRS joq af;d4c§§ée{i'§§a%& A Q’e(ﬁ?s(és,ﬂ Mz 469 (MH,
100). 25 B@hﬁﬁb@%@'sqﬁ%@f Mlﬁcﬁéﬁfilgéseaﬁeme@wl- -pyrazolecarboxyllc

-yl) - 3-t r abidof 4@t thyl -BY )4’ (3m mcRN(EDdDDttﬁly'le&ﬁ netrethyl phemﬁ) 2' -

fl uorophenyl) C onyl ra IF To oI I-Qn_o f

orrryl Eﬁk)ba’m?g ?%é)dr%/é%ye ?)2:#?121' (Yar%l_ (& ss}afldédg

" 4- br zf|51’6poa71a:f$ nt (41%‘2 EzN‘ERm‘rBP onh Naeécéé F(2MF (B8t )m4hd t hen
was bubbl gd1Wikthy ‘nmidgpogen for 10 mnu:.tes.. After Pd(PPh33)4 (1.54g,.
1.3.3 mmol ) © was: .added, the.resulting mxture was refluxed under. nitrogen
35 for 4 hours.. The. THFl ayer was separat ed, filtered through. a pad of
silica gel, an@ov\asﬁ@bqurh GIfI—IE-t(é glaménsben&ismcmqlofs wif) -3- -

4(2 - f or MyLpReastImer mr alzbaechebwﬁhéfsa&ﬁ)(zﬂoz n%?’ 0, f ¥k ) 1007 x. )

) filtra m _t 146 98/ 57951 ..
PCT/ d§g8/ 15 6BYF i\gd&b l\‘/'éaﬁ\lﬁ ?0?%8_8‘3‘:%3’%%‘1 ?’ﬁﬂﬁ‘)l’ aNd)enélireui ting
m xture W&a33rmefl uXetl frovold hOMAP. (FBeSningt UP €7 hasnaddol enhdt ByBoOM "

tenperat uggyaapg, te. 1§zMﬁﬁdad@%Q ¥EQU1€§n81A1£EE¥éLQ?% haBHdg (D- 8¢ 9, 8.33

mol). -Affer.being stirre hour m_xture was cooled to

:
r oom t enpeFafaF el 8 gaW Sind Bﬁ@eﬁ(’:‘ﬁé‘ﬂhe% htMF%Ctbl%n@ *hE WateBus | ayer
was separ d2edml) neuThel Btxerd: \lalerS5etsNagshed witH 2N aiod €10r any edin

th Th | d t
TS gﬁgaou o SHPe el n‘é\fl?gg%') E afiCh M o G g‘:@)rahgg a&%ﬂ "
N, N- di net H§F9 ﬁrn%ﬂ%t‘l:ﬁff 5ed. fF\ %r Bﬁﬁi‘ e as muridigd 7HP %) 1H NNR

(CDCL3) 6 (THAEN:H$0 . B% WA)' &0 blveathe8tttle1¢©mpdhﬁal(2821m§n163ﬂ$ 7.14
gdgb J &3 & HRicd S'O];Il-lﬁ Ty N:Mli) (cﬁa%)(d‘h 9]7 ‘(68 % +9.4 f’(-é)'"z 15%#
' (t’ 7 89 (d J é T? Hz, 2H),,7 65 (dd J = 9 1 Hz/ J = 2 Z Hz, '
20 1H), 7.64 (4,'J = 2.2 Hz, 1H), 7.58 (d, J = 2.2 Hz, 1H), 7.52
(&, J = 8.8 Hz, 2H), 7.50 (d, J = 8.4 Hz, 1H), 7.45 (s, 1H),
2.54 (s, 3#); 13c MR (CD30D) 5 163.74, 160.46, 158.79,
146.51, 141.45, 140.03, 135.89, 131.89, 129.10, 127.59,
124.51, 122.77, 122.39 (TFA-CF3), 120.04, 119.62, 118.22,
25 110.87, 108. 24, 11.29; 19F NMR' (CD30D) & -64.21, -77.51
' (TFA); . MS(ES+) m/z 468.2 (MH, 100); HRMS: calcd. 468.1396;
obs. 468.1381; Anal. (C22H]EN702F3+1.33TFA+0.11HCL+1.4H20):
c, H, N, F, c. L

30 0 Exanple 66 .

- ‘ 1 (3'-Aminobenvlsoxazol 5'-y1) 3-trif1uoromathy1 5= [4'(°"-'
methylimidazol 1"-y1) 2'-fluorophenyl)am;nocarbonyl]pyrazole,
' : I TFA salt o :

35 : To a solutlon of 4- bromo 2 fluoroanlllne (19, 2 g, 100
' mmol) in’ THF (100 mL) at 0 'C was slowly’ added LlN(TMS)z (1M

in THF 200 m“) over 30 mlnutes After. the regultlng solutlon
was warmcd to room temnerature a solution of di- ;ert butyl
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15 NVR (CDC13) 6 -136.19; MS(ES+) miz 245.2 (MtH, 100).' To a sol ation of
1-(4' -fluoro-3' -cyanophenyl)-3- trifluoronethyl-5-pyrazol ecarboxylic acid
(0.299.9,_ 1 mmol )in . CH3CN (20.nm) was added. SOC12 (0.74 g, .6 mmol ). The
resul ti ngw@Qghesiure was refluxed for 2 hours and then concentrated. To a
solution of the residue in THF., (25 nL) was added 4-(2' - N)Q/US98/12580

di n} et hyl am nonet hyl phenyl )-2-fluoroaniline (0.29 g, 1.19 nmol)

and. N, N SR .égﬁyﬁaﬁi n&0@ 1mmal). LrTHEFr ¢50| mhngvasolalicwdy was stirred
at roomaddepibr atdireetiof o 61 HoniSutds, GRNGhedebd Neidds 1pgcpggioanL) and(l N
HC1L (50 gdy)s;.~.Theq0r gaglc \ . separa.ted. .and washed with ['N NaOH (20
n.) and ét;gri%lrfél r“!]'e,(;"l'rli'ed%ﬂt!%\/g'# %/gé , %“or?éjgﬁtepgfga?da?fbd-p‘iﬁ‘?"i‘yl'seﬂléﬁegi lica gel
TLC pl 470 dPeg #Pt 61998 Mo 12 -Gdrore-totgive 1=(4'-fl uoro-3' -
cyanbphémtcpa@ambiohiyliendibnday (25-7 4 ,( 35%)- NI SR djac 1y $18.00 (¢,

c' Lm nongth henyl }..s2 ,fluc enyl i ngcar bonyl | pyrazol e (0.31 g, 599%.
i NVRY é@é%?ig6 éaig Ztégg%gﬂg_ﬁxkéﬁﬁgk§;8§_gﬁy( )'1Pv?27§87-7.79 (m
2H),7.509"%)dd, F_NYRg (CPCL3y) b 130442 1 IS (BS D M/ B@IOR2925k4HT. 24 (d, J
7.0 Hz, 10d),. 7.19 (s, 1H), 3.33 (s, 2H), 35 2.19 (s, 6H).; 19F MR (CDC13) 6
-62.85, -104.83, -135.2;- MS(ESt+) mlz 526.3 (M+H, 100) ..147 . WD 93/57951
PCTI US98/ 12680 To a solution of acetone oxine (0.129 g, 1.77 mol) in DW
(5 #) was ad®ed sotussPunef et tbimnasd-ddupto0l Mert-THE, 1.77 nl), and the

M Xt Ur e Bixgthibefy dini DOHe t EILIAL Yoenkol) & MFULRS 1 J0alt_y@s then
added a .colulign of Lo 64.TIUORO- 3 o\ 1o ). After the '

3' - cyanopr “enyF) oY rR 7T ribmety | (25 5) ¥ (301 N the soluticn

di et hyV@isnSterEefyRpherdt )tempedasowrepienyd § andmomear, b@pMepyr azode (0. 31 g,

0.59 mM@,) 4bNmkbl) {&s Mddedthd Ree : i \ Lirred at room

t enper at ur e gor 20 hours and qﬁncﬁegé\g\nh%%%%g%fﬁ %}i’ ‘S"T‘ﬁ"éﬁigtc?ﬁ xt ur e

was™ ext racled “WPEh* BHRACYE0F MO Sand TR BriRe WaFecongastmakdred Wit h

brine (20dnthg Spsidue ehD\ErsdjSO4, ianHtORONCKS hal)e@ntowgtye gsd esi due.

The resilye wasalreat ol v 1 EGLokng dioxang (BT H0ders reld ux for 2
i

u
hour s ang cgncent‘ra&_t)ed. The resulting residue was i SSOFV OQAc
of Celite. The organic layer was separated, washed with water

and brine, dried over NaS04, concentrated, and purified by
20 silica gel chromatography eluted with gradient solvents

(CH2C12 to EtOAc) to give 3—fluoro—4—tert-butoxycarbonyiamiho—

phenylboronic aéid (1.45 g, 56.9%) as a white solid. I1H MR

~

(CD30D) &6 7.80 (s, 1H), 7.47 (4, J = 8.4 Hz, 1H), 7.40 (d, J =
12.8 Hz, 1H), 1.52 (s, 9H); 19F NMR (CD30OD) & -132.66;
25 MS(ES-) m/z 254 (M-H, 100).

To a solution of 3-fluoro-4-tert-butoxycarbonylamino-
phenylboronic acid (1.1 g, 4.35 mmol) in THF (10 ml) was added
2-methylimidazole (0.36 g, 4.33 mmol), pyridine (3.4 g, 43

30 mmol), Cu(OAc)2 (0.79 g, 4.33 mmol), and 4A molecular sieves.
After being.stirred at room temperature for 16 hours, the
resulting mixture was diluted with EtOAc (100 mL) and filtered
through a'pad of silica gel. The filtrate was concentratéd
and_tfea;ed with 3M'Hc; in EtOAc (lO'mL).at room temperature

35 for 1 hoﬁr,_andlthen.wéter (20 mL)-Qas aﬁdea, fhe éduéoué_
1ayer was neutralized with iN.NaOH to bﬁHB and extracﬁed'with 
EtOAC. The organic layéf wasfdried over NazSO4:and | |

Concehtratgd to give 2ffludrq—4-(2'—mechylimidazdi—l'—'.

- 142



15 and wat e, and“the EtOAc | ayer was dM»ed‘ over Na2SO4, concentrated, and
purified on silica gel TLC plates ,gku {ed vmth 5% MeOH in CH2C12, foll owed

by purification by HPLC (CHSCNrH20 0.05% TFA)%# o give the title conpound
(37 ny, 11W@9B(5?95ﬂhe t wo steps) as a white solid. 1H NI\/R (g;@%@ 99 20
(dd,J:22HzJ 0.5 He, 7.83°(t, J =81 He, gséﬁf‘??d J =

8.8 te, 1 5 . 7.52 (dd, J
'= 8.8 H, YE’ gnolg’z'ﬂz ‘14)97 %4%* %SgnlﬁlﬁwW@tePFMo ?ﬁ’ﬁ N!iﬂ) (Cl?atzlzn (&jc(j J =
11.2 Hz, 3-25 1@ 47 = 9.1 Rzi50(ddl. 8Bz 8. bk, 7.2 (8,2 aHe, 111;1) 4.71 (s,

2H), 2. 63 ) 74 b 13CN 0, 3,7459..00Q, 138 89,
12)8 40, 1%45221:;3 ll?}.fbdeS %f30|g§7( FI:?:5‘9@)9651 i%él% 1@27 73%9 ](%27 32 lﬂ.§5 99,
125. 40, 172 ) 49f‘l( Cr18. 73B §1162921H 11%:. 'B‘b (S_I.'lgmfli 189. MR - 106. 93,

57. 68,5 41(G030R0P NIRS(-GB30DNSSESEY. 207 1977 BF-H, TEAD) ,-123 93; NMB(ESt) niz
539.2 (M+H, 30 100). Exanple 70 Et hyl

1- (3 -arni noben2| soxazol 5 -yl)-5-1(2"-am nosul f onyl - :
fluoro-[1,1' |- ghaiR Sﬂ%mfnécéﬁboﬁfyi?wrmxﬁ@c@qi&r%wykate 35

Prepar at i o ffucaidmdthyd~6,- ﬁyi:uwiécgrgoxﬁl@(mtd/r(%wm fz%#%fﬁ”s' on of
sodi um hyﬂf igle (B g a(va é% % %%%ﬁ)e % in m nergl’
mineral ol was rembyvad "otaBEsoB S%F??’éwldﬁﬁ%slNﬂgtw ce
Wi th Wexax@ﬁnlﬁweld@onﬂ\gﬁ Ped? anvyelk bf & s aptropyitieitbpl ain&APE( @I g, )Was
added. : : dpyHEdBH (Q)gal a@e @12231,“;{1}1) 9lana rElP'n)ole-E%ﬂag §ngbé_;‘urerwas added
2 acetyl fﬂ'%}s@{} 1% xc % solution in
‘tetr rot-ar-an: JIlﬁg ga?e Elﬁ’f?@arﬁ)ﬁclﬂ"b trapespturedfex 3MC for 1 h.
The reactmwt-ea/vé@dceél @8 P6 foonm b dmpersatamde Eaodct heoolﬂ% Hgals vvas . added
sl oy uraddea heml Bl k@0r ¥WaFa &CE i Ce H‘EE rghydgo ”Dved In
vacu«ign t’h Bfrel'rsE dye was t aken up, nl.ee],‘sér?‘)hgEl ? %52& ?‘ﬁ @nlr‘\é% &
washéd witF BrithE2tar Mag PRERER )W ’fd‘ déntaked) t ol¥fNagH (5. SiLg (58%
of the' ti t% é?)ooh’ﬂ&@ﬁd (1@hing h, waisd Useicheni tShallt xpdh i, f Bepéd osvePMyRRYat i on of
ethyl 1- (&r@%‘ﬁ@éﬂtrhﬁ@d()phﬁ@é”)es%éu?e wasu%k‘)igxr g4 1'76.55?’ 1Ccaar bgoe)iyI ate.
plates eluted with 10% MeOH in EtOAc, followed by’ f\.rther
purification by HPLC (CH3CN-H20~ 0 05%: 'I‘FA) 'to give the title
20 compound (75 mg, 37%) as a white solid. 1H NMR (CD30D) & 8.09
C(t, J = 8.4 Hz, 1H), 7.97 (d, g = 1.9 Hz, 1H), 7.66 (dd, J =
8.8 Hz, J = 2.2 Hz, 1H), 7.67 (d, J = 2.1 Hz, 1H), 7.58 (d, J
= 2.2 Hz, 1H), 7.55 (dd, J = 9.1 Hz, J = 2.1 Hz, 1H), 7.50 (4,
J = 9.1 Hz, 1H), 7.46 (s, 1H), 7.40 (d, J = 8.8 Hz, 1H), 3.56.
25 (s, 3H); 13c NMR (CD30D) & 163.76, 160.43, 159.05, 157.17, -
154.67, 146.80, 143.78, 139.61, 135.74, 129.10, 127.30,
124_.48, 123'._3'5, 121.03, 120.08, 119.77, 1'18.23-,- 115.47,
115.23, 110.92, 108.65, 11.33; 19F NMR (CD30D} & -64.21,
-77.62 (TFA), -121.45; MS(ES+) m/z 486.2 (M+H, 100); ~ Anal.
30 (C22H1 N702F1+l 3TFA+1H20) : C. H N, r. : -

. Example 67
1 (3 '-Am:.nobenz:.soxazol 5'-:{1) 3 tr:.fluoromethyl 5 [4' (1"
methyl:.m:.da.zol 2' 'eyl)=2'- fluorophenyl)am:.noca.r.oonyl]pyrazole,
[ . TFA salt

To a solutlon of lN rnethyllmldazole (1 64 g, 20 mmol‘ in-
THF 40 mL) at —78 ‘C was added nBuli (2 5 M 9 6 mL) and the
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15 To ethyl 4-(2-furyl)-2,4-dioxobutyrate (3.5 ¢g,'.16.7 mmol) in 50 nL of "
gl aci al acetic acid was added 4-fluoro-3- cyanophenyl hydrazi ne tin
chloride. (6.3 g, 16.7 mol). The reaction was stirred at 100C for 4 h. The
reaction Wesgsfsiowed to cool to roomtenperature and the acetic acid was
20 rempved in vacuo. The residue was diluted with ethyl =REVA%41268hd t he
organi cs were washed with saturated ag NaHCO3 and brine, dried (bgS04) and
concent r ASKHLEHRE Fedplben RS Thirideedthy 7BecFyEemiq zwmugrst r om

hexane/ etAfjderaBensn€lt ¢7. 88 for R2.mplg (W4SYhdAed}! hend itdslceagound.

LFVS' ( ESH);: Lag? ion.. hyl | -

1-(3-cya%?ﬁ%%u%?op%ééwﬁ%a?gz%@ %Eolog‘artg%?%gga%%t%-oé’aerrngW’P’ésa%‘i“?i. 30 To

a sol uti diRSoStetRgA for3ag Y.qnajoréphenyE) - 5T¢ 24-bromo-2-£luoro-

furyl ﬁﬁ?/rla_z:aelréerbucaxpoayba?ﬂa(ﬂiﬁﬁmg,(04(.;3@ mﬁog)mﬁl@lﬁ:aggdl&d(@pj(ﬁ p§5 15

t et rachl ofy cet qni ed sodium periqdate. (3. g,

mmol ) an “Ful éni%u%g(ﬁ\ﬂ?cﬁ%ﬁd%@%%oﬁgaygt%o \_2‘@1%,&%_ 89 ndBd) . The
resul ti ndhsi praglEing pésewrevamslegrisseddaniighi blesd widkh ailcboget

I:I _elrrptergt lqtﬁefeOItiﬁéls.h.Tﬂ'@Qnim&tT d %sv\@_%fqu@eah&%% trhtjz_%;’élﬁﬁgf&@llsagd_ |
ilute e e e. organics were washed with brine, drie
(MgSO1) , \M’folhp‘ts érégét Hgguéﬁége%} J ItF'fnge.’éﬁé‘fr f%bndhgs?ﬁerralséa‘.‘ri‘?% VO

98/ 5¥951 apeePUSoBF 1288 0ML THea s esidhde whe dessbtimg nixtlxe wexanes/ et hyl
acetate &m?rré&tEaﬁtgdh&@ﬁf%ﬂ&ﬂfﬂiﬁ@%eﬁﬁggggu%@ é?ﬂﬁﬁ%& F@@i@@ﬂb?ﬂﬁgTh
aqueous r e i.ed and extracted with ethyl ~acefate. e

et hyl acg;iéttgggét ‘\é}gét‘ggﬁp\ﬂé&ri‘% “\'/\?Sts & Q:V%i% t ﬁngr %ﬁérfe‘s Jipéﬂ OC’I%S&% 4nd

concent r geagengratedr dagd 101y {iE8Ypyokilhea del | chmonpogrdphg witgol i d. LRVS

(AP+) . 3@4ohc( MsHYyive fmfiﬁgﬁgj4ﬂwlOLmﬁtﬂyhimidazol—z'—yl)-l-tert—
1-(3-§ya%%-t4-fl uc%oﬁghgg\[}/l %’d’? (((02'3-tert- , , 1
but yT~ . un-noSUFPHRYTY 294 1idi%- (O 3P PrpPPhdn2g agihite solid. IH NMR
| ) ami nod&PE8RYI P p§riZofte- "I =c8r-Bokyl alB)  TD 42 sedut Tom 2. btHwl J =
y p > .
1- (3- cyanQsadukl uenpphenyd . )a, Ry-azohey3- canboxy! g e(555_- gagngylﬁﬁ acid (0.44
g, 1.45 1) 5Em%0 n@_ﬁof 25matohy enelchl'orl de was added oxalyl chloride
(0. 19 TTEHiZ.ES ?L & 2 d%dS5%ef 1) mef h{? f G mefildel - The (feadtion 15 was
stirred aPFaPRS‘F'etﬁ@D@ hhet atldle SPor BSKEGNY mirer@%2h@ (M+H, 100).
20 s
To a solution of 2-fluoro-4-(1'-methylimidazol-2'-yl)-1-
tert-kutexycarbonylaniline (0.33 g, 1.13 mmol) in EtOAc (10
mL) was added 3M HC1l (5 mL) and the resulting solution was
stirred at room temperature for 30 minutes. The solution was
25 cooled to 0 °'C, neutralized with 50% NaOH to pH 8, and
extracted with EtOAc (50 mL x 3). The EtOAc layer was
concentrated and purified by silica gel chromatography eluted
with 5% MeOH in EtOAc to give 2-fluoro-4-(1'-methylimidazol-
2'-yl)aniline (0.18 g, 83%). lH NMR (CD30D) & 7.54 (&, J =
30 2.2 Hz, 1H), 7.51 (d, J = 2.2 Hz, 1H), 7.37 (dd, J = 11.8 Hz,
J = 2.2 Hz, 1H), 7.27 (dd, J = 8.4 Hz, J = 2.2 Hz, 1lH), 6.97
(t, J = 8.8 Hz, 1H), 3.88 (s, 3H) 19F NMR (CD3OD) & -136.77
(dd, J = 90.1 Hz, J = 9.1 Hz); MS(ES+) m/z 192 (M+H, 100).
35 ~To a sQlution of 1fk3'—aminobenziéoxozéle-s—yl)€3-
trifluoromethylJSfpyrazolecarboxylic_acid {30 .mg, 0.096 mmol)
in DMF (2 mL) was added 2—fluo:p—4-(1'—methylimidaqu—Z'—
yl)aniline (20.4 mg, 0.106 mmol), diisopropylethylamine (0.2
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vol atil es were remnoved in vacuo. The re;at .gdue was di ssolved in. ;LO nmL. of
met hyl ene chloride and then there y\as “added 4. di nethyl a. - ni nopyr| di ne
(0.53 g, 4,35 mmol ). The reactign was . stirredffor.10 min and then there
was added va’s’sfséﬁt‘ 20 butyl am nosul fonyl -3-fiuoro-[1,1']- biPER&INIHI2680 ami ne
hydrochl ori de (0%47 g, 1.45 mmmol)." The npesul ting mxture was allowed to

stir at aniawntaﬁ@nnmﬁp;r(asf @r my6: b.. mbemmeaptlome \&aa‘:sdildmtgeﬂln%hbeet hyl

t at h HCL, - d
B ho. Car 10t (FREEHRE! 62 4T MBINER nOLED 38300 A kg SR AREARR TS an
concentrat’éél)ténda‘ﬁ‘%ﬁld ¢ 38)g (Fbey EEP FhéaY‘Ftl‘ea%dfﬁ}ﬁhﬁ@dW&sfrhalSoHCbl LRVS
(ES-): 60648 i Hin NH@parsatiron ahdebbyheltsélmrs,emnpsdn@an%&nooxy 3 30
Cyanop@eny@ §%[<2nat&m e ORI ok ; Fhdor I(ffﬂed} on. sili

bi phen-"4-y hocar bonyl pyrazole car at'e, o a’so §A~5F%acet one
oxime (40 gl m@mlmtms) Withp 1% UﬁOMnaEt@Mal efnllargselnt guethes added

Eotzasggum beriticatiexinle HELR (chzel-826-0. M;r,sotpﬁ)l Qﬂ: vel. Qh@ahilélef uran,
e lrre
(3- cyanonzg{?‘l)“ﬁ%‘r*%%h ﬁfé q‘[rb %qs’t%'%t bug FSrﬁ” su1f ‘%Pa@% [1:

, 1']-bi phedz21- yt)ammcﬂ:al HzoNyLH) |, pyrazol(éelB T o sz)Q/Imt eJ E2436ngz, O_ 40
ed utl.o n o 9 §994: . .
Pcwugmgﬁg ¢ %aysa% GO 3.8 ¢h, DR 450 ual M 98/37 Egnd

resul H_% m xture_was st'i'r ‘af 'a
tenperaturg Bo? HIB-IH 2- C‘I' v dHeE ansaaéd?ar'?ﬁl%f?edmoeﬁv\eeﬁ SeI*Fin
acetate anﬂﬂtat7d4&q(%mﬁjﬁ|,ur$1 OBl dsi. deHand the m&gamflza@D) weié3waghed with
brine, drig S d egnt e reg ur_ ed, by
flash chrorrg?(()Mg Cﬁgg utl%’]\%ltggh g2 hgggn%ls/ etz*i—p acet b'{’b 94
afford- O . 185¢g QB?JJ 9d?9rt He%- |°t5lfelzéoﬁ1?>ouhél5 08, LJF@\¢S5@AP~1)20 9188 9 (MH)
Preparnaﬁtuomlafzet h:y17 :199(3m 96benBsB1azdk - 56 - YIIF MR (@D30D105
am nosul fon

yl ) ani nocar ééhg?‘] p;ﬂlg’o C'I%Plc?a g‘?(?l Q?e M&{ESH K dMA i45P -6t (E‘E’Hyl 100) .
1- (4-isopropylideneam nooxy- 3

cyanophenyl )-5-((2'-tert- but yl ani nog*gj,@mgl gg-fluoro-[1,1'] -

bi phen- 4- yl)anH‘-O anbo ﬁ&nLEXE%% ~ 8 ) SRR} iuggo:]ﬁgtﬂyIOS E’L4. (2''-

29 am;noimxdazol 1"-yl)phenyl)aminocarbonyl]pyravola, TFA salt

To a solutlon of 2- amlnormldazole oulfate (2 .24 g, 17
mmol) in DMF (30 mL) was added 4-bromo l nltrobenzene (3 4 g;
17 mmol), K2C03 (4.69 g, 34 mmol) and 18- -crown- -6 (50 mg) and
25 the resultlng mlxture was stlrred at 80 ‘C for 16 hours 'The
' mixture was cooled to room temperature, and was dlluted w1th
EtOAc (150 mL) and water (50 mL) ~ The organlc layer was d
washed w1th brine (20 mL x 5), drled over MgSO4, and
concentrated to give 4-(2'-amino- 1m1dazol 1 —yl)nltroben”ene
30 (3.23 g, 98%). Im NMR (CD30D): 8 8.38 (4, J = 9.1 Hz,_2H),
©7.73 (4, 3= 9.1 Hz, 2H), 6.90 (4, J = 1.9 hz,' 1), 6. 66 @ g
="1.9 Hz, 1H); MS(ES+) m/z 205 (M+H, 100).

olutlon of 4~ (2'-am1no 1m1dazol 1'—yl)n1trobenrene

35 (0 5 g, 2 45 mmol)'ln mtthanol (13 mL) was Lrvated w1th -
. hydroger in a balloon in the preoence of 5% Pd on carbon (70
mg) at room temperature for 16 hours and then flltered The

flltrato was concentrated to glve 4- (2 —amlno 1m1dazol 1 -
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15 mmol) in 5 nL of absolute ethanol was added 4 nlL of 6N HCl.. The reaction
was stirred at 80C for 1 h and then was cooled to room tenperature. The
reaction was diluted with ethyl acetate and the organics were washed with
wat er andwhydgiess; dried (MgSO4) and. concentrated.: The residue was
dissolved in 205 nL of trifluoroacetic acid and stirred B¢TH®1268¢ 30 min.
The reaction was cool ed and concentrated and the residue was purified by

prep HPLEL {4481 1y ers.apkase2e9l un: ek utdmybiy 5h | ag HEQ4 CHBCNgggadi ent
wi th. 0.5% TFA)_a,/‘;;\cha It%zop%i z%d %o %fford 34 %(29 9% of the conpound' of
Exanpl e 70’ ad a ‘péider & 735 (BRVET (APHE TB65T2=( RirB) HZ.B@dhpl e 71

1- (3' - Anbnébefdi sbxaols Hz-,yAH)5- f(28' t@mmnesul.fBoryl, - 36§} . uey @Es+)
[1,1"]-bjpphery4- ?Qg}@ml@@qe}r bonyl ] pyrazol e- 3-carboxylic acid 30 To a

sol utg’ on of éethyl 1-(3'-am nobenzi soxazol-5'-yl)-5-

[ (2" --am nosul fonyl -3-fluoro-[1,1']-bi phen-4- _

yl ) am nocar bofy| 4 pyalanslcer Sfcaridxyhmivolpéh205dx0z0138-ppli-in 10 M. of.
1..1, me JAAS: _ i hydr Qxd 20 35 n 0. nmol ) .
The reac%?%ﬁp%%@ﬁegﬁyp{?gdgggsg?g% gorﬁ?ﬁ?%ﬁgﬁ SE%& Was %.r(% é'ﬂ‘°i room -
t enper at 17 ePFd i Hagdadier foeshty mSParede 4-ARxtamengrinidialzoted wit h
et hyl acktayk)amidsimed (WlOhmgbr Dné3 mnokd, (IvyS@4) dndmopnceyddopt edeoA

por tigon’ of § hes bigbayO ARRS1R50 EE L HOBLARRA0  nes! dug (o 10) was -

dissolved in 5 nt uor oacefi-c aci and st

The reacPdiiayaoFted Adat copeRnEERER ¢ s Leshewes vas! purified by
prep HPLGudfARA MeVer S2ORBASE0COMUM, Tldiinistubiet Rad FHRO{ GHRONLGr adi ent

ith 5 0..5% JR d phidi e f =10 40 9% of the conpound of
VEanrrpI e ﬁga%l@rﬁ%r‘ét é)a%g&ggirl%éﬁw(%ﬁ% d(§3?mgg %Mﬂ)‘/gfn‘.] Iéiaﬁﬁllgngz 10
1- (3' - Piinobetzi s gz 6PTBingf) G [ YavermiwessuntutyhliBed |wictho50%
[1 1,( 31)1'5] - bitgdre et pH );anianag@ﬁt,b@ayédl Y17 dcond-.canhRexppbile 1alRr2,,g0! ution of
-(3'-a -5' - -5 ' -
Lert- but o noe Ka8ba ) cébdederdéaa, s pugifiedcy meLe (cmyan-
yl ) ani no%%(?‘tﬁ?rﬁﬁl%j PV Paz 5PedBve abpoxyl ke sompoundl1%8y, m@. 22P%) as a

white solid. 1H NMR (CD3OD) & 7.77 (4, J = 1.5 Hz, 1K), 7.49
(dd, J = 8.8 Hz, J = 2.2 Hz, 1H), 7.33 (d, J = 8.4 Hz, 1H)},
20 7.18 (s, 1H), 7.16 (dd, J = 6.6 Hz, J = 2.2 Hz, 2H), 7.12 (4,

J = 2.5 Hz, 1H), 7.07 (4, J = 2.5 Hz, 1H), 6.96 (dd, J = 6.6
Hz, J = 2.2 Hz, 2H); 19F NMR (CD30OD) & -64.23, -77.76 (TFA);

MS(ES+) m/z 469 (M+H, 100).

25 ' Example 69
1-(3'-Aminobenzisoxrazol-5'-yl)~-3-trifluoromethyl-5-[4'(2'"*-
N,N-dimethylaminomethylphenyl) -2’ -~
fluorophenyl)aminocarbonyllpyrazole, TFA salt

30 To a solution of 2-formylphenylboronic acid (5 g, 33.3
mmol) in THF (80 mL) was added 4-bromo-2-fluoroaniline (4.2 g,
22.2 mmol) and Na2CO3 (2M, 80 mL) ard then was bubbled with
nitrogen for 10 minutes.. After Pd(PPhj)4 (1.54 g,. 1.33 mmol)
was added{ the resulting mixture was reﬁluxed_pnder-nitrbgen

35 for 4:hours, .The THF layer was separated, filtered.through a
pad of silica gel, and washed with THF to give 80 mL solution
of 4(2'-formylphenyl)-2-fluorcaniline in THF. MS(CI) m/z 233
(M+NH4, ,100%). . To ;hgjiiltrate (iS_mL_from total 80 nL) was. .
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mol) in 50° m“of “acetonitrile at OoC’wéS added triet:,ylamne - (0.05 ni,
mml ) and iso-butyl chloroformate (0. 03 n1_ “‘mol ) . ThIS m Xt ure was
stirred for 30 nin and then there was added n#t hanolic amonia (0.50 nL of
a 2.0 M sof8orens bf anmonia in 20 nethanol, nrnol). The rcBCT/USAS/10680
allowed to stir with. warni ng to roomterrperature for 18 h. The volatiles

were renpy@dai ﬁezﬁﬁm@l ap, 661% r@s Bguamw;s shd Whed Mg ahBYhix8eed at e.
The organics Were and :brine, dried (MSO4) and

vg b}? tNaH
concent r ab@d. *&f b%’ﬁ? of é‘r?S r 3‘ ’E}éxf‘é%e rﬂiﬁs vﬁa?é’lﬁds§8l ¥88M 15 ni of
trifluoro&emperatere andl st ity eusatadgee FePH 3(b mlp. dfice theacNaBHY was

cool ed angg ggn&enﬁrﬁ %&,ﬂd tQ%t%%sb@%?"@&%dfd@%obycprf%E ‘Iipkéj.\#gls

reverse phase col um, - tiqon Wt radient wwth O A) and

| yophi1i zEBet BI%FEER d”asz ‘%ﬁjﬂ(e?o t9) T8P™t HEMBBTR RIS aEQaFFHP’éCI‘l’?d as a
white powdeeh LRMECT BSs)pH 536. The( higtipous Fxayet avak3 deidarlated, - -

1- (3 -am I
fl uoro- [1H%BFgéi§%é&zﬁitl?)%% ?%\?g( géngﬁiw?/a% égg\y &beci?/lltgt gtoﬁ%2 WO
98/ 57951 Bb%/ B ¢112%‘6%F R S0 G e MgBR¢y concentrate s
1- gﬁ Cyan?urifﬁéaoﬁﬁpﬁflwﬁé g1 (Rromatography eluted with EtOAc to
nmet hy ony
o) amfocg? ?% ]hzillbmm% eiipramat) rthvospapiisre
1- ( 3- cyand 4 Plaor 'bh%Sh 1) AGPE13) ¢ B&%I%%de 5. ¢aBb8x¥Fi < &Ti d, (4. 55
?,2- 150man|1) g'zﬁz 10R) Mo ojlmetzhyl(aneaﬁlﬂl omtﬁalwa gaddad qxalzlechltpre de

- a r ops ma e.re i on.
was stirr8g: ai‘gém?e# F‘gc}(péf & }15 h™a déﬁ%zenq}ﬂhes -E% ‘\(}o tT1 es
were: remBv8dHen YHLuo3: 76|'h@>-°r.e§|ﬁiue3v\é§ (sdi 28bl &7 i (s, 1(§H1®0.rr11: F
of - rei vyl qne qbbcngples andsg.hen t ereswasmaddess £ @i+t hypbanii nopyri di ne
(5.5 g, 45 mmol). The-reaction was stirred for 10 mn and then there was
added 2'-nethyl sul.fonyl- -3-f luoro-[1,1")-biphen-4-yl)ani ne hydrochl oride
(4.52 g, 15 nrol 8 sihetxmsmﬁllng(&n—ftlmomas ajrammtmbn}d)wl—r at anbi ent 15

tenper at uke ;kQ(iol mchersr AARHRB oY w&e&icyat 4CHhal f dﬂpd the
o gani o5 welegnasned W, 10620 Sl T 2 s DL ol
(MySO4) afd3Ed t?‘%i’c e‘&a 5 e ulting
20 mixture was refluxed for 2 hours and then concentrated To a
solution’ of the re51due in THF (25 mL) was ‘added 4- (2 -N}NL'
dlmethylamrnomethylphenyl) -2- fluoroanlllne (0.29. g, 1 19 mmol)

'and N’Nedllsopropylethylamlne (1 mL) The resultlng'solutlon
was stirred at room temperature for 16 hours and quenched w1th

25 EtOAc (100 mL) and 1N HCl (50 mL) The organic layer was

a separated and washed w1th 1N NaOH (20 ml) and brlne, drled
over MgSQ4, concentrated, and purified on silica gel TLC
plates eluted with 10% MeOH in CHzClz to give 1- (4'—fluoro 3=
cyanophenyl) -3- tr1fluoromethy1 -5- [4 (2"¥N N- '

30 dlmethylamlnomethylphenyl) -2'- -

o fluorophenyl)amlnocarbonyllpyrazole (0 31 g, 59%).' 14 NMR
(cpclz) 6 8.18 (t, J = 8.4 Hz, 1H), 8.06 (bs, 1H), 7.87-7.79
(m, 2H), 7. 50 (dd J'='8.8 Hz, J = 1.5 Hz, 1H), 7.42-7.30 (m,
5H), 7.24 (4,0 = 7.0 Hz, 1H), 7.19 (s, 1H), 3.33 (s, 2H),

35 2. 19 (s, 6H); 197 NMR (coc13) 8 -62. 85, -104.83, -135.2;

" MS(ES+) n/z 526.3 MsH, 1000, T
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was purified by flash chromatography (elution with 3:1 hexane/ et hyl
acetate) to afford 1.55 g (18% of the title 20 conpound as a solid. LRVS
(AP+): 551.2 (MtH)'. Preparation of ethyl '

1- (4-i sopvopytiesheneanm nooxy- 3cyanophenyl ) -5-[(2' - met hyl Slpﬁé.wglh%ﬁ]f | uoro-[1
, 1']-bi phen-4- yl)am nocar bonyl ] pyrazol e- 3- car boxyl at e. 0 a solution
of acetone oxime (0.26 g, 3.6 mmol )'in'20 nL of DMF. at anbient tenperature
was added potBest uipluwrion pht aRpHene 8oBing F- 122190 M 38Imeeln im

tethr?hydm:?f U=l ) &a%l aﬂﬁ@ﬂ)poﬂ_@fsimnteaféﬁ%dml iaﬂ”eﬁﬂ I&Qi.;;’ll ey n and then
et hyl 1- - Cy.ano-4- ar Q n - 5= o] -3-fluorg 30
P ok o ALy i APREINe e [SE I B BHChPENs Al 308D
mol ) wabS guiduibets a Tsoligt waa Fhrern(agdedfa BRARtiPhect r bsid tifHgonsixt ure was
al | owed 1 0 Sfddopterdi-g8ntri EINEF Ghati 19,1 fDr( 41§ 2h. -Fhg-r eacti on was
partitioned hetween eteg_%\l la.EeItlai‘e_2 and sat'd agq ammonium chl oride and the
organi cs WRT %aé%élé’.m ; YartR brine, dr--E a (MySO4and concentrated. The
resi due Wesorquirdriyle@miporrabpnyhlmyweaagraptty Jlebut Pohd vt 2:in DMF
() el N 1 e e et T o080 breparation of -
-): . . eparation o

byl 1 PSR iR B0aDBHES 08 quanghesl with water (8 SR 21l

met iyl suhionyfe vdd wortgagcted' yiphi pHeAe 4(100 mL), and the EtOAc layer
?/I % Zrﬁ plefers b.@elts&gdcpynria;;ph&iaeg@wmwlaatﬂ, Rried ovek Uit 904 Ofaret hy!

- (4-isopropyl i deneam ncoxy- 3- . . _
cyanophehPRSSBT A 1ht BIVELTT BREASHE 1| (B JFLf0F. BRpnEReated with
yl ) am nograrianyir] plircaeplee {30 cabbowydient erflluk dor221hagups )andh 40 nlL of

ggé"} ut ecgthanol vas adged 401 Mindfr ON d¥el wath@ii s5886LA O et i rred at
or

1 and then was ¢ d to 10 room t.n-yperat yre, The reacti on was
di | dtted WHVRLHYI %tti*ﬁeggéﬁa {‘%e%rﬂ:’ashir%sl Pé’eﬁagﬁ%‘ao% th water and
brine, dedwcentMySY) aaddpoohtiedrat eshilikgpareli OR.C( pDAteg)ebitddche resi due

was purified dy b@écﬁp_iléﬂeﬁzeg&? ESYESGEA PRASRGY kbt gdn Bl Uidign With a
H20/ CH3CN_ gr adi ent with 0.5% TFA) -and | yophilized to 9:15 g_;ford g of the
corrpound(g%@é??d?eo'ﬂsﬂag?é)vvﬁ?t lY)%vHé%/. 1Gkevsorreund £64 8 ( .
Exanpl e #dr 1the Xwo Atiepshensi sowaibe-$01id) ) MENMR (2D30D) & 7.99
-metfyl syhgonyl= 35 -f HOr G - 0.5 mz, 1m), 7.83 (t, J = 8.1 Hz, 1H),
7.68 (dd, J = 8.8 Hz, J = 2.0 Hz, 1H), 7.63-7.61 (m, 1H),
7.57-7.54 (m, 1H), 7.52 (a4, J = 8.8 Hz, J = 0.6 Hz, 1H), 7.45
(s, 1H), 7.42-7.40 (m, 1H), 7.24 (44, J = 11.2 Hz, J = 1.9 Hz,
1H), 7.15 (dd, J = 8.2 Hz, J = 1.2 Hz, 1H), 4.71 (s, 2H), 2.63
25 (s, 6H); 13c NMR (CD30OD) & 162.33, 159.00, 142.07, 138.89,
138.40, 134.41, 130.78, 130.47, 129.96, 128.80, 127.76,
127.32, 125.99, 125.40, 124.24, 124.11, 118.73, 116.92,
116.80, 116.71, 109.43, 106.93, 57.68, 41.77; L1°F NMR (CD30OD)
d -64.20, ~-77.57 (TFA), -123.93; MS(ES+) m/z 539.2 (M+H,

30 100).

Example 70 _
" Ethyl 1-(3’-aminobenzisoxazol-5'-yl)-5-[(2‘’-aminosulfonyl-3-
fluoro-[1,1']-biphen-4-yl)aminocarbonyl]pyrazole-3-carboxylate
35 C
Preparation of ‘ethyl 4-(2-furyl)-2,4-dioxobutyrate. 7 .
" - To & suspension: of sodium hydride (5.4 g of 60% .

dispersion in mineral oil, 136 mmol, mineral oil was removed
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20 [1,1")- bi’ phen- 4- yl ) am nocar bonyl ]py’rﬂazme 3-carboxylic acid . To a
solution of ethyl |-(3'-am nobenzi soxazol 15 -yl)-5-

[(2' - neth&%ulfonyl 3-fluoro-[1, 1"] bi phen- 4 "’;;

yl)a.-nin ﬁ?‘l]pyrazol e- 3-catboxyl a.-e (0°43 g,. 0.76 roTaigesizsso 25 20
mL of 1:1 methanol / water was added pot assi-um hydroxide (50 ng, 0.8.1
mol ). They rmir@ t\oaeestva&ﬁeﬂeﬁanégﬁ i9r10d hupd chednyas dﬁf&ﬂé (g 0 room
tenperatu and -acldifi. HC The xture was di | ut W|th

et hyl ace en G S ETRE T %‘P’h'e B?Fn% ﬁ‘gl AP 51’?& doRcdiFatT: A 25 ny
portion crhmdz'h)e 3&a etsm@uamasrpuwa$ledﬂ¢1§/ qafaemtbﬂllfﬁraﬁmsmvw s45 phase

col um, / FA) | yophi |l i zed
to af f or drﬁdi((s)tH % va ts}bemg?ggo%ﬁg%l &aagfme?.getfégﬁaaggfg%l teT ovvder LRVS

( ES- ) 53%equ ' m1x§51r ﬁﬁ| @tafgred at 70°C for 1 h. fThe reactlon
| - (3" - Ami e ednrd ek azo lrobin- ¥ kihnp8r 4 biytks cavydretHed )1-0%- HEL' was- added -

et hyl g;lw@éeﬁ; ge[ LoduliBLhen- 4o ¥ddam Rpgal Qsz@xh;aéféezz%? wag54 VO

Toa- sol ut ¥R -{B° Vé’tﬁ"ﬁ’oﬁéﬁzf—%ﬁx’é?%}d%e -Was tekenj up' in ethyl
net hyl suléwtyéte? fl'mmr @r@&n;d:'s]webepbﬁhéld ‘with brine, drled (Mg.a04)

yl ) anmi.noca Ve | B I n
tetr g draolf’% \fdvagga g£§9§r$efhil 5(rjﬁ%ﬁe Oélghfzglﬁ %orggpu ol ) and
i so- butyIWleiﬁlerveifﬂ)ﬂ%@ewé@h%tnnurlﬁlcmlonnml ).. This niXture was stirred
for30m n and then there was added sodi um borohydr| de (60. ng, 1.54 mmol).

in a: mnjnal unt of he reac n ure irred-with--slow
10 war ni n e‘fabraf ﬁﬁg?éitllil é Foraae &aﬁd“qrf‘?é’%‘ axggng%nched with 10%
aq M. Atmlevlm}tmaqifg-ﬁrt:hrbphylaaeet ate,.the or gam cs were-washed with
{1 L e compound A Sar for ¢ serp v E-AfoxdBRdcR 2518 8 1 By ep HLc
(C18 revgf%gﬂg &-EG1Ham acﬁgg%l?)ﬁl‘%\n‘faﬁ 29956Y Ar3ENCEPadiTent with 0.5%
TFA) andcYafmjmenyJedrdirazahéotdnlﬂthdeethieBC@rrpcmnd minoExarrpi'me 75 as a
White ponpeler M3, (W%P"’)stl§22dzgwmo c Bl g, 76050 rel %1cm iu{as '

1- (3" - Am npobenz| soxazol.- ¥ 2’ 3-(di net h&/l am nonet h
met _hyI sul #bHYPES-59 F6PI- t"[’1 pom) Lo ety and the ac

removed in vacuo. The residue was diluted with ethyl acetate
and the organlcs were washed with saturated aqg NaHCO; and '

tic acid was

brlne, dr1ed (NgSO4) and concentrated The re31due was'

purlfled by recrystalllzatlon from hexane/ethyl acetate to

afford 2 5 g (46%) of the tltle compound LRMS (ES+) 326 1
25 (M+H) - ' o

Preparatlon of ethyl 1-(3- cyano -4- fluorophenyl) pyravole 3—
carboxylate -5~ carboxyllc ac1d

30 e To a solutlon of ethyl 1- (3 cyano 4- fluorophenyl) -5-(2-

: furyl)pyrazole 3-carboxylate (1.30 g, 4: 0 nmol) in 8:8:12
carbon tetrachlorlde/acetonltrlle/water was added sodlum
'perlodate (3 85 g, 18 mmol) and ruthenlum (IrI) chlor1de
monohydrare (20 mg;_O 09 mmol) The resultlno blpha51c

35 reactlon was strrred vrgorousry at amblent temperature for 24

Conl The reactlon was quenched with 10% aq HC1 and dlluted with

ethyl acerate ‘ The organ*ce were wauhed with brlne, drled
(MgSQ4) flltered tﬂrough a pad of Cellte and concentrated
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yl ) ani nocar bonyl ] pyr azol é trifluoroacetic acid salt To a.sol ution of

1- (3" -am nobenzi soxazol -5 -yl )-3 25

hydr oxynmet hyl - 5- ((2' - met hyI sul f onyl - 3-f|uoro-[1 1')-b' |phen 4-

yl ) ami nocecomsydshpyrazol e (0.10 g, 0.19 mmol).in 25 nlL of gtsg%érl | e was
added 1,1, 1-triacet oxy 1, 1-di hydro-1, 2- benzi odoxol -3 (1|—5 one s-Martin
peri odi nar}b‘; (0..19 g, 34 nml ) _in 10 m_ of acetonitrile and 2-drops of
acetic ach r:?(?lﬂ'fé wasy f‘?ﬁﬁl\'ﬁ@(t’tﬂel WadleXpRes dathyl Anntate eadperature

for 1 h.eXtractedcwiish sat’ @oan edkri00 0(2at irtksig I\laﬁéoaomhﬁnaxtract ed wth
et hyl ene il deerABesOREADI £85 IEf LAARRCLALLO YRLS! -, ang prine, dri ed

(MgSH) and concentrated 1 n vacuo. The residue was di S50l vedYin 10 nL of

met hanol 3G%FaSfen TREr BEMES 28BtalfSXFarEEhY R AR WRshad widh dride. (0.0; g,
0.9 mhol )drdmed. (Mg&0i Uneny arwimmnsirpdeddeo( £ 043 @70 gl85aRD| pf The
resul ti ”chtri'e)%‘éfrﬁoi’)ﬁé gglgmg(gllicp sty Satu@g‘zl enfqk efrpgtgﬂure for 18 h .

The net hanol was renbved i n vacuo an he reSidue was ched 3.55 WO
98/ 57951 PCTI US98/ 12680 with 5 nL of 10% ag HClL. The m xture was extracted
W th et harregacaresaveruatieglt 2! Std@fdriorg If&hei'b@hényir\hﬁs—aﬂu‘eolé%r'tayer was

t hen rradg,aﬁ%gt\ﬁ\ ggdu%gé?ftfdt%gé&e[t h)il agg%ﬁl&e The ethyl acetate |ayer

was wash 4dnd ‘5 concenirated in vacuo. The
resi dfle WHd IFdPPFRERORYL b?léﬁaWL%J'(O@IQOP%&éFge phase col um, elution with

a }2Q CH3CN grrediaeBbluwibh afS&&%A)le(mdcwgahusz\e@Ir Q@Ijzord 10 rrg (8%

(in(‘) tE>r<]errpl %%Eghgf %?gpyam no ch%b\é\ﬂl t&?ofg%“g;f‘% I\@ L ﬁ@?ﬁg‘?ihl fonyl

f | uor o- [ 18- b\ibpﬁénmﬂt?ﬂ%@ﬁ rdtasciey Wasy pdded eoxialodr sdnypiratie (0519

Prepar at in0) of. 16t fiwb1 - é:@dcymﬁsfdw@&ﬁ@laﬂ YEdrmarkiaad Ur Wik reaction

(3 118, e BTREKHE optidh S e antmraee B G ] e o ot ot

di net hyl ¥ed@aliles. Bene, ramovedmpt )vachee r Bbal réesifsolwas dis201lwad siirred
at 80C fan %LhofTﬁétﬁﬁﬁéﬁé(Hhﬂﬁgidéﬂﬂdadthen there was added 4-

dimethylaminopyridine (0.53 g, 4.35 mmol). The reaction was
stirred for 10 min and then there was added f2'—tert;

20 butylaminosulfonyl-3-fluoro-{1,1')-biphen-4-yl)amine
hydrochlbride (0. 47 g, 1.45 mnol). The resultlng mixture was
allowcd +to stir at amblent temperature for 16 h. The reacLlon
was diluted with ethyl acetate and the organics were washed
with 10% ag HCl, sat’d ag NaHCO; and brine, dried (MgSo,), -

25 filtered through a pad of silica gel and concentrated to
afford 0.35 g (40%) of the title compound as a solid. LRMS
(ES-): 606.1 (M-H)~

Preparation of ethyl 1l-(4-isopropylideneaminooxy-3-
30 cyanophenyl)-5-[(2'-tert-butylaminosulfonyl-3-fluoro-{1,1"']-
biphen-4-~yl)aminocarbonyl }pyrazole-3-carboxylate.
To a solution of acetone oxime (40 mg, 0.52 mmol) in 2 mL
‘of DMF at ambient temperature was added potassium tert-
butoxide (1.2 mL of a. 1.0 M solution in tetrahydrofuran, 1.2
35 mmol) . - 'fhe reaction was stirred for 15 min and then ethyl 1-
(3-cyano 4-fluorophenyl)-5-[(2'-tert-butylaminosulfonyl-3-
tluore-[1,1"]-biphen-4~yl)aminocarbonyllpyrazole-3-carboxylate
(243 mg, 0.40 mmol) was added as a solution in 3 mL of DMF.
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filtered through A ‘pad of silica: gel aqnd@ Gbncentrat edin vacuc... A.portion
of the residue (0.60 g, 2.54 mol) was di ssolved in 20 nL of gl aC|aI
acetic acid and then there was add’ed 4- 1 uor 0- 3#cyanophenyl hydrazine tin
chloride (MO8¥57§51 25 2.8 mmol ). The:reaction nixture was REIUSIEH2680 100C
for 4 h. The reaétion was allowed to cool to roomtenperature and the

acetic aopyh Wass [18TRErhikBu¥aCcHLs prowaﬁlwetwesa@ hib€gne Wi th et hyl

acetate and the Of: i*CS shed: wi't,h sat'urate and bri ne,
dried (M'SHB o%@éntlﬁe%ed & R il MEE \?/gggbﬁr‘gf’%gg%”ﬁ%sh -
chr omat ogﬂ!t:mﬁly a(ceittﬂtleonnw Bhat’ graqhmor@funs chlesrdde. hedanbe/ etdadicacet at e)
to affor dydkrevabhdB W hobrihe, t 8+l &s caEaEong. ahﬁw&ﬁééﬁraé*e%ﬁ ZmM‘H)

oo b St T e ek dh .

1-(3- cyarlme:ébrfésmumﬂelaysle):aﬁe(2tofa|f§/¢19¢>w.aﬂﬁolga -(&7&ar offoxheatetld 0.-3 g,

0. 92. mol gul riglaqacetonitril e/ wat er was added
sodi um 1%%1['%%% 5%&%? B%% 26%0‘ pe)?l odate (0 89 g, 4.15. mmwl) and
ruthenium (111) chloride rmnohydr ate’ (20, ng, 0 09 mml) . The

resul ti ngpﬂgi&mmn lfaetheoh wa$3 s{-am:t:mbenzg@rooda&loy' 5aylanrb em-_'--

terrp tu _An Lopad f° sodi um peri odat.e was
adde é‘fﬁu{s&guﬁfrg’é £: fﬁqggzﬁd??h f'acérlpégln 4a/as al l owed.to stir an
addi t i onaylnenwocarh@wléwraaﬁlm%-%ﬁ@m@@t% th 10% aq.. HC1 and.
diluted with emyé siet o o‘f'hetnwam G&—Mﬁ:d&zﬁﬁlﬁ%n\&ahlin%xy 3-

dri ed. A f||t r throu dof conc ted to
afford Ol\%éa 3 }?L % e[qﬁe te{ am nosce‘Lf nle.O %Q'BPFH ?g\/n#
was- sufflhlmrhjﬁ }ﬁdraetl@oserbgemlwwmle-plnqamhvamlme ILRIVB4(E,SQ .21302. 0

(M H)s . ﬁﬁ@p)arfﬂ ipmplo rebbib1té e eNaOr 4vdd IRRNANML) o8- 68 2icT .
met hyl sul f onyl - 3-f| uor o- (

yl ) am nocﬁ?%oﬁ?ﬁﬁtp’ﬁxhi”(ﬁs S%%?%Fgogg gﬁ)g: ﬁ%’d & BoPti bReBrv 3t iﬁﬂ°led
1- ( 3- cyante 4xédrudrempresrariure . py fhe or eadt en bpey Iditlatedc wibbxgthyl aci d (0 28

g, 0.92 nppégatd M trﬂe %frgﬁﬁ‘iw'ﬁ@@e C\l?eé'»}{écﬂ%ﬂ@:s “e@@%daﬁaabyine

Chlorldeé%%é(m? 3 ndcongn sof dh‘qgthl %

reaction hgq C}‘ 8 |en errpera ure f_OI’ . g tlﬁ‘e
5 mL of trlfluoroacetlc ac1d .and stlrred at 80 C for 30 min. _
The reactlon was cooled and concentrated and the r951due was
purlfled by prep HPLC (C18 reverse pha e column,.elutlon with
a ‘"Hp0/CH3CN gradlent w1Lh 0.5% TFA) and lyophlllzed to afford
34 mg (29 %) of the compound of Example 70 as a wh1te powder

25 LRMS (AP+) _ - 565.2 (M+H)

Example 71
1- (3'-Am1nobenz;soxazol 5'-yl)-5- [(2'-am1nosu1fonyl ~3-fluoro-
[1 1 ]-b;phen- -yl)amlnocarbonyllpyrazole- -carboxylic aci

30
' To a solution of ethyl 1—(3’—am1noben21soxazo1 5'—yl) 5-
[(2'—am1nosulfonyl 3-fluoro- 11, 1 1] blphen -4~ ol '
'yl)amlnocarbonyl]pyrazole -3- carboxylate (0. 20 g, 0'32“ﬁmc1) in
10 L of l 1 methanol/water was added pota551um hydroxlde (20
35 mg,_O 35 mmol) The reactlon was stirred at 60 °c f01 ° h and

then was cooled to room temperature and ac1d1f1ed wath 10% ag
HCl. The mlxture was dlluted w1th ethy1 acetate, washed w1th
brlne, drled (Mgsoq) ‘and concentrated ‘A portlon of the
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vol atiles were renoved in vacuo. The residue was dissolved in 10 nL of

nmet hyl ene chl oride and then there was added 4-= dine thylaininopyridine
(0.34 g, 2.76 nmmol .): .The reaction. was . stirred for 10 mn and then t here
was addedwp3d/s28; ne. t hyl sul fonyl -3-fluoro-[1,1']-bi phen- 4%&@
hydrochloride (0.28 g, 0.92 mmol). The resulting m xt ur e 21t8%ed to
stir at anbient temperat ure for 16 h.'' The reaction was diluted with

et hyl acﬁ?ﬁf‘g Nt 1 HE loriiEn Fe S SRV BAWER he ini ¢ th triddsagomsicsatdaidaq

NaHCOB' amddbs & verediraed "Ry S4) 30 frivit er ethe3@ ehkt QU hwas pmbl@_fd sihki ca gel

d residu 1 d
igwsc?ggéaﬁééﬁeﬁhééh aafvrcprc@le do90,68028 gledhed W) B agmpoundas 2 solid.

pa
35 cyanophenyT) %hzﬁ nyl §EPF63§IW§WI%&@/Fﬂﬁﬁ“]g?ﬂ YFEV-H'-
yl ) arh no€ a%Horiya ) mtrdazlmcemdlaaebowl af ford Tl angsqlagt a,pnopft@é:et one oxi me

70. RV A added.
|(oot assi u%r?ér,{m 1‘)57|ﬂ\3/\<1)a§n 5%5%0#?1’2‘8%/‘?%589 engg“ﬁg gf’\i,\@i % a 1.0 M

sol uti on'} )cetrahydrofurall 1.1 mmol). The reaction was stirred for 15
mn and then ethyl 1-

(3-cyano-4-fluorophenyl)-5-[(2'- %%1 nyI 3-fluoro
(1,1']-biphen-4-yl)am nccar bonyl e-4-carboxylate (200 5 ng, 0.36

molt’ wad é&deﬁ‘“&§°€e§6ﬁﬂ?¥%ﬁ93‘t 4'YH‘L -5 [ORF -amrosuldimlylli-Ag ERatos € Was

al | oned to 4t 1 atbaphesss - BNEEmRIcArBonk] piBatol e dagBbkhllayes
partitioned between ethyl acetate and sat'd ag ammonium chloride and the
organi cs vvere washed wth brine, dried (MgSO4), filtered through a pad of
silica 10 gel TQrRl SOMEEY afed-{ ' 2 bnreb®2isoxrare59% ' oflt +e- [ (2'l-e

corrpoundceMmItwmlmfsmebﬁmLy mu&:dn[lbq qsggl_p%{ahput puri.fication.

(E Pr epar t| on of
RNES ﬁ% ?ﬁgﬁﬁéégghzgahgxrafy % ( 11c %c1d (0.15 g, 0.25
met hyl smq)wymgij Jér e[ cht?nbtzpw@].ap 0oC was added triethylamine

yl ) am nogard®nmyl,] mwoazxobad%garw dfioroFRrmate!l Wb i e @f, ahiy) .

1- (4-i so[ eneam._noo

cyginophenyalsg)%x[qf‘fe watshylk%ﬁf?%nfﬁr 34 M5t 01 Chep_ Hhgfe s added

yl) am noersamiippragolie- 40 e3? buxydfatee 2.0. Msglufi@i efmmmonda 28 5 nl of
absabut enstitianal, was13ddednd Alaofi HNJACLa1TBEHCBG 0N YA St rred at 80C

for 1 r'ﬁ%é%l he%cw@%ogoggggerature for 18 h. The volatiles were

removed in vacuo and the residue was diluted with ethyl
acetate. The organics were washed with sat’'d ag NaHCO, and
brine, dried (MgSO,) and concentrated. A portion of the

25 residue (25 mg) was dissolved in 5 mL of trifluoroacetic acid
and stirred at 80°C for 30 min. The reaction was cooled and
concentrated and the residue was purified by prep HPLC (C18
reverse phase column, elution with a Hy0/CH3CN gradient with
0.5% TFA) and lyophilized to afford 12 mg (50 %) of the

30 compound of Example 72 as a white powder. LRMS (ES+): 536.2
(M+H) +.

Example 73

Ethyl 1-(3’-aminobenzisoxazol-5'-yl)-5- [(2'-methylsu1fonyl 3-
35 fluoro-[1,1']1- blphen- -yl)aminocau bonyl]pyrazole 3- carboxylate
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roomterrperature "The reaction was di Im;rb‘d*wth ethyl acetate. .and the
organi cs were;washed with water and. ibrine, dried (MySO4) and concent r at ed.
The residye urified by prep 25 HPLC (C18 r‘@verse phase columm, elution
with a H2 ﬁ'\’? gradient with 0.5% TFA). and | yophilized RGF/ESBHEH040 ny
(30 0/() of ‘fhée cof’rpound of Exanple:77 as a whi't e powder. LRMB (AP+): 564.3
(MrH) ' 3@v£§@£ﬁ&fbﬁ“bf ethyl 1- (3-cyano-4-fluorophenyl)-5-[(2'-

1- (3" - _Amin I ( ul fonyl -3-fl uoro-

[1,1']-bi p%@ﬁnﬁ %%noca )Gg)r’i'f/’l ][EL 3 ]nﬁi%&ga&r boxyl ic acid To a- soI ution

of ethyl ¥1{ amua?ﬁ Mezeﬂﬁs' - §RyPoxY BIL .

[ff' nethylEul@enalsé&diisncbﬂ:bthyu bkmbeayano 4- fluongphenrf)-~w-1o ©of

yl ) amnnocar bon i rbo 0
%]haﬁ}ﬂ:?‘ gi%?yv\glaa'zsr% agcdﬁg%% ?’ aéé%ggr’n gr oXI1 e ((QZ%2 ﬁ? 8 ﬁ%g%)mﬂ‘ The

react i on hA8 mkief auethylsye: 1°£1ﬁan1651€®deC9@1151195?11 PHQS9$21Q680 t hen

was cool eﬂLt 025 O NRrhSIMP & Br araad eenaaaéewpsbmmader esirfider¥@stion .
HPLC. e el ution with

urified .:b re ve ase C
B H20/ CHEBR ﬁ%%%‘ﬂtamwlﬁh%&em?%?t“’éﬁd£°r Ek\er*. 5B8 to afford
18, ny: - ( 68 at bies heewnmEmavedofinEvanpbe 5Th'8 m:aiumhmas pordelved RMS

(ES'XH)53fOé vt &9 met%?@ﬂﬂ@ %hi%rlde and then there was added. 4-:
1-(1', '-tetrah hyl 2'

I soqui nol_- - 3-net hyl - 5-1. )
ani nosul th‘S‘}Ft{‘X T“ﬁn l[ﬁ’r*é‘% 42yP) Ear %BnW%]rﬁ no] B IFGCELOR0WABsyl ate The
title corrpomnrledsfan eameich iamdamhanakbgoeswéssdrided 2 Nﬁe@ﬁ@ﬁulﬂ&nﬁl( M+H) +
(100% . 1
1- (1 - Am %o |squ|¥1 017] blﬁhe? XJ’)MlﬂeI}a}ﬁ?%%%rh ofroldel (4.52 g, 15
[1,1']-bi pRehl 4- yTI)%arf%Hw% ﬁ‘é}‘LBIﬁe‘t’ﬁﬁl‘i‘Hﬁ%It@ ﬁéew ateamhéentt| e
conpargld cempeepeied fdx ars analqgeuseaaehoﬂnwas:Hlﬂ%ie@ESikh5&8h91(N%FD+
(100% EX.Le.8d 4

1-(4' -am m Ro~| squ| noI yﬁg)ané'cﬁe.f"ﬁ F- gaf'?id “r’r%ert}hg ula’rqoﬂcll' sat’d ag
[1,1]- it DRERO-379 cP&'rllS’@nyFla"PrFﬁo]( %%%mnél FeegraEEa "The residue
was pur;fled by flash chromatography (elutlon w1th 3:1

hexane/ethyl acetate) to afford 1.55 g (18%) of the tltle o
20 compound as a solid. LRMS (AP+) 551 2 (M+H) '

Preparatlon of ethyl 1 (4- 1sopropy11deneam1nooxy 3-:
cyanophenyl) -5- [(2'-methylsulfonyl -3= fluoro [l 1 ] blphen 4—
yl)amlnocarbonyl]pyrazole -3- carboxylate T

25 _ To a solutlon of acetone oxime (0. 26 g, 3 6 mmol) 1n 20

B mL ‘of DMF at amblent temperature was added pota551um tert—
butox1de (8 3mL of a 1. O M solution in tetrahydrofuran, 8.3
mmol) The reactlon was stirred for 15 min and’ then ethyl 1-_
(3=~ cyano 4- fluorophenyl)-S [ (2’ “methylsulfonyl-3- fluoro- '

30 [1 1']1- blohen 4~ yl)amlnocarbonjllpyrazole ~3- carborylate (l 53

. g, 2. 77 mmol) was added as a solutlon in 10 mL of DMF ”The
resultlng mlxture was allowed to ‘stir at amblent temperature =
for 18 h The reactlon was partltloned between ethy1 acetate
and qat d aq ammonlum chlorlde and the organlc ‘were washed

35 w1th brlne, driza (MgS0Q, )( ‘and concentrated The reeldue was
purlfled by flaah chromatography (elution w1th 2:1
hexanes/cthyl acetate) to afford 1.28 g (77%) of the title
compound. LRMS (ES-): 602.2 '(w -H) '



The.title conpound i s prepared in an analogous fashion. "M5 (ES+) 498.0
(M+H) + (1009 - Exanpl e ‘82 30 ‘ : -

1-(1' - Am no-i soqui nol -7" -yl ) - 3- trlfluoronethyl 5- ((2' :

met hyl sul vamglssdsi, 1' ] - bi phen-4-yl) car bonyl am no] pyrazole _trifl uoroacetate
Preparation' of 1-(isoquinol-7-yl)-3-trifliuoronethyi-5- 35°CTSIEI2680
pyrazol e-craboxylic acid. An acetic acid (500 nL) solution of the

7- hydrazi no- isoquinoline-tin salt (50.93 g (146 nmmol) (prepared as

di scussedPrrpExarpbre df e 14,144~ t—hmﬁhdﬁé@ﬂﬁéct}bﬂzcll-@ hycyl) . WO
98/ 57951 R&hyi@%&fﬁ—%o fl:‘:lo% bLftla’ie? BQSh {20, 1 g, g? mno were

gently refJ, uxed overm Féacti on” was tool ed and concentrated to a
smal | vol Mﬁéamm%%ﬁ lur %@ﬁéh@érWFhl@%ﬁ sodi um bi carbonate (100

m.) arl the organacmmmzeﬁfranﬂ@d \A\/I»t(b 556§Myﬁ0ﬁ,@aﬁ1%5}?93 m), dried
S h |

%xané ERnaNaRar DL 2 Ane SRRl TR S Wote T bmRtAn {40 o)
hl NVR i@yleocer pnyid pyrApoleg3tsatoxgiyte (7..87 g( dd., llthi)rol) it 53. (s,
1H), t? 084OSmL4dfﬁ,aLﬁdh.4.\t(eJmet11'é}mlG;v§3 éc?d?é%dgmm oSk ( g;; %&emassd t
spect rum J.el at nsi e produc
flroom abovgg?zf%%r? %"Z s(“'ﬁ 2 a% g s(g g Qc%ﬁ’ﬁe""?:ﬂ‘ﬁc"’leﬂwégsol ution
was glé}mtryomare"cpq@twe fl‘bF’I @ﬂegtb«yntmas atidivtiedn wathKMHAL (dbkage 890

mol) 15 grdtteawSeinits eerai ahaheanglmevatrgz%%' oL eARSr &L g of the
reaction (@ 869G Car ‘éoﬁQngzga gdtakze qipre g g‘%\feﬁi(‘:t |L%8ufromtak| ng

off. The reaction was J udg 0 be RHB. The
sol uti on Y@&s Rwol dedmy Pg’ﬁﬁdﬁébﬂy@h&rv&bmksn p&naaesabnmxamecbnﬂﬂloum

bi sul f | t ewsoth n@rm/Z%(:ﬂlLa;raa'h@n@H@@dh $0lsut k@R ‘A@ﬁdeﬁéﬁlﬁﬁde‘ﬁ' tg ethyl

acet 2 to ve b ducts. The aqueous yer was carefully
adj u %gg(p’f—i?m %g%eca‘é‘éf’g‘e Lot € Bgeéﬁpf‘t‘alfe‘a? dewdgrd was
fil tered RS dfESd ovér64m2t (¥eBh' (35 g obtained). FLNVR (DVMSO d6)5: 9.50
(bs, 1H), 8.64 (bs, 1H), 25 8.44 (s, 1H), 8.14 (m 1H), 8.00 (m 2H), 7.60

(s, 1H)ppm Example 74

1~ (3'—Am1nobenzxsoxazol -5t-yl)~-5- [(2'—methylsu1fonyl 3-fluoro-
20 [1 1']~b1phen— —yl)amznocarbonyl]pyrazole 3~ carboxyllc acid

To a solution of ethyl l—(3'—aminoben:isoxazel—s‘—yl)—5—
((2'-methylsulfonyl-3-fluoro-(1,1']-biphen-4-
yl)aminocarbonyl]pyrazole-3~-carboxylate (0.43 g, 0.76 mmol) in

25 20 mL of 1:1 methanol/water was added potassium hydroxide (50
mg, 0.81 mmol). The reaction was stirred at 60°C for 2 h and
then was cooled to room temperature and acidified with 10% aq
HCl. The mixture was diluted with ethyl acetate, washed with
brine, dried (MgSO,) and concentrated. A 25 mg portion of the

30 residue was purified by prep HPLC (Cl8 reverse phase column,
elution with a Hy0/CH3CN gradient with 0.5% TFA) and
lyophlllzed to afford 10 mg of the compound of Example 74 as a
whlte powder LRMS (ES ) 534 1 (M-H)"

35 | " | Example 75 .
-(3'~Am1nobenzlsoxazol -5'-yl)-3- (hydroxymethyl) -5 [(2'
methylsulfonyl 3- -fluoro-[1, 1']-b1phen—4- _

yl)amxnocarbonyl]pyrazole
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ESI

(-ve) mass spectrun1ana|y5|s mz @Fb1at|ve |nten5|ty) 306 -

Preparatlon of 1-(1'-Am no- |squ|n01- -yl)-3- trlfluoronethyl 30
5-[(2" -

trlfluoroace

onyl -[1,1'] - bi.phen- 4- yI)carbmnyIan1no]pyrazole
ﬁ'}f%&t’l The product is prepared in an anal ogous RCI§M%8/}268%

Exanpl e 1. ‘M5 (ESH) 5518(M+H)+(100°/() np.173 C. 35 Exanple 83

1-(1' -

f ashi on.

1-(1' -

nethyl

trlfluoroac

f ashi on.

1- (I
am nosul fo

Am no- |soqu1nol -yl)-3- tr}fluoronethyl 5-[(2-fl uoro-4-

(N-pyrrolidi noc })2 %Owgﬁ) qar(gonﬁmﬂgigyg%ogoq i Ogoligttat .

WD 98/ 57951 PCT

| excoppoundr s prepared nana
meEhy Y wlz%f(lmprﬂyil(lowem 5 CI5 le8d

Am n?l)&ﬁﬂﬁbd&lﬁaorﬁrl]ﬁy)ra&oﬂékﬁLd@fﬂﬁiM -dedld 20—-41 g, 0. 79

BT rgy%e%r%fmhpgenzgaaf'v)ascard%%ay@@egﬁn;%%azo'@ 12
o (tsﬂé Wk )1 A Hyse- Pmemlwhloa%crmaé:eeao 11 L, 0.84

- Am nEméBPIUiITl s finthre3 whki Etﬂﬁf@d’eiélb"}(ﬁ'lr[l(nzéndlﬁhen there 'was

q*%ﬁédﬂﬁ %Fgl F%g%%%é %ﬁaéﬁ R al £§g¥ zql e trlflu roacet at e

ogous

s(M-H, 100).

160

.The titlée? hitbh® ™VBP&Es+) '553. 1
(M+I 1)+ (200%)t D) vBEEm e T8E reaccﬁ.onmmmeoqm seirzed w1th ‘slow
yl)-3-tgily S -Rsdnf 2 ehpedicAee UEELNY |1 3arfd %@feel-'w[-,é &ueﬁcn@anmih 4
yl ) car bony 8g1 razdgle trlfluoroacetat %P he title conpoun
prepared i i bgodit ¥oFs RitdHt mﬁ/sW%E%ﬁ% PEbALes B Bo%'garhif%% 250
C. Exanpleweﬁe washed with brine, dried (MgSO4) and concentrated in

15

20

25

30

35

vacuo to afford 0.29 g of the title compound. A portion (25
mg) of the residue was purified by prep HPLC (C18 reverse
phase column, elution with a H0/CH3CN gradient with 0.5% TFA)
and lyophilized to afford 10 mg of the compound of Example 75
as a white powder. MS (AP+) : . 522.2:(M+H)¥.' | |

. Exnmple 76
1 (3'—Aminobenzisoxazol 5'-y1) -3- [dlmethylamlnomethyll 5- [(2'-
methylsulfonyl -3- fluoro-[l 1 ]-blphen—é-
yl)nminocarbonyl}pyrazole, trifluoroacetxc.aoid_salt

To a solutlon of l—(3'-am1noben21soxazol 5'—yl) -3-"
hydroxymethvl 5- [(2 —methylsulfonyl 3 -fluoro-{1,1"’ ] blphen -4-
yl)amlnocarbonyl]pyrazole (0 10 g, 0. 19 mmol) . 1n 25 mL of
acetonitrile was added 1,1,1- trlacetoxy 1,1- dlhydro 1,2~
benz;odoxol 3 (1H) -one (Dess-Martin” perlodlnane) (0. 19 g, 0.44
mmol) in 10 mL of acetonltrlle and 2 drops of acetic ac1d
The resultlng mltture was stlrred at amblent temperature for 1
h.  The reactlon was poured into sat'd aq NaHCO; and extracted

w1th methylene chlozlde The organlcs were washed w1th water

" and brlne, drled (MgSO4) and concentrated in vacuo. The

re51due was dissolved in 10 mL of methanol and then there was
added dlmethylamlne hydrochlorlde (0 07 g, O 9 mmol) and
sodium cyanoborohydrlde (0. 011 g, 0.18 mmol) The resultlng
mlxture ‘was allowed to stlr at amblent temperature for 18 h.

The methanol was removed in vacuo and the residue was quenched
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30 1-(1' - Ami no-isoquinol -7 yI) 3-tzifluoromethyl-5-[(5-(2"- -

met hylaul f onyl phenyl ) pyri d 2-y"|)carbonyi am noj py. azol e-

bi strifluoroacetate The title conpound is prepared in an anal ogous fashl on.
35. M5 (EBE¥t)eskm3; 1l (MHH) + (100% . Exanple 88 161 WO 93/5795

PCTI US98/ 12680 FeRssunzenn
1-(1 - Amn0|squ|noI yl)-3-methyl-5-[(2'-am nosu. | fonyl-3- f 3. uoro-
[1, |1 ] “Hibredis °fy|1)°%caﬁbﬁﬂ§/| a.The Moo Wi azs| éXFFNlFm)rvaetd’emmer 5 The

title corrmxuncbncs/qompaaedednsamranad agoie faAshi Othe MPud&SH)1 844 FacMHH) +
(1009 ; MMretp VJaZiL gasgéagﬂheeﬁgractil{ w15th (tix.yl a‘[:ﬁ%?%“al fo’r‘Rﬁ eshyly

1'-.i11
%I Ejoro I[1mTno atfl ﬂ'é’ﬁ'ett )/F);cé?%lé‘ﬁ?l (ﬂ%z&rée@r i(Mg§dloaast ate The

title 6orrpmmdantsramee1pamedabnoan Bl agoimd aski plrif MR (KPP Prepl Gpdc( MiH) +
(10096 fﬂ%é¥§3f;vé¥§eE§ﬁHEEec89umn lution W%tp a8 B ? CH3CN gradient

1-(1'-tmno |squ|n -3-trifluoromnet

ami nosul f SFAR $--&f GFSI - Flgl Yoph bherrd by )afcfarr@ohwmn 68 )pyafazdlee

trifluoroangipimd 3¢ ERamplél B6 CARO WML teS gfaRa! edyE “(J?éh)a-”msQ@O‘és
fashi on. M;H() ES+) 537 1 (NH—|)+ (100% ; np 194 C. Exanple 91

1-(1" - Ami no-isoquinol-7'-yl)-3-trifluoronethyl-5-[(2'- .
anm nodfl f onyl - 3- net hyl - [1 1']-bi phen-4- . yl)carbonyl am no] pyrazole
trifluor oacet ate The title corrpounok.;,gén;meemr ed in an anal ogous fash| on.

SP) IV?I? 'ErElsljr uo orret M}-%M[!%Q}: Disok528R 6 2 1) 15(6(2'A—mert]: ylnuggcl'ng]}?-'ll 3—

met hyl ami foifxcorii, "3 ~Piphn phrenl Yandnacadiromylld piynezd by + xolrba¥y lakh. f
| uoroacetate The title conpound is prepared in an anal ogous f.ashi on.

15 Preparation of ethyl 1-(3-cyano-4-fluorophenyl)-5- (2~

furyl)pyrazole-4-carboxylate.
To a solution of ethyl 3-(2-furyl)-3-ketopropionate (2.1

g, 11.5 mmol) in 20 mL of benzene was added dimethylformamide
dlmethylacetal (2.3 mL, 17 3 mmol). The resulting solution

20 was stirred at 80°C for 2 h. The reaction was cooled, -
filtered through a pad of silica gel and concentrated in
vacuc. A'portion of the residue (0.60 g, 2.54 mmol) was
dissolved in 20 mL of glacial.acetic acid and then there was
added 4-fluoro-3-cyanophenylhydrazine tin chloride (1.05 g,

25 2.8 mmol). The reaction mixture was stirred at 100°C for 4 h.
The reaction was allowed to cool to room temperature and the
acetic acid was removed in vacuo. The residue was diluted
with ethyl acetate and the organics were washed with saturated
aqg NaHCO; and brine, dried (MgS0O,) and concentrated. The

30 residue was purified by flash chromatography (elution with
gradient .of 6:1-> 3:1 hexanes/ethyl acetate) to afford 0.32 g
(39%) of the title compound. LRMS (ES+): 326.2 (M+H)®

.Préparation of. ethyl 1l-(3-cyano-4-fluorophenyl) pyrazole -4-
35 carboxylate-5-carboxylic acid.
. To a solution of ethyl 1-(3~-cyano-4-fluorophenyl)-5-(2-
furyl)pyrazole-4-carboxylate (0:3 g, 0.92 mmol) in 6:6:9"
carbon-tetrachioride/acetonitrile/water-was added sodium
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MB (ES+) 567.2 (MiHj+ (100%; np 166 JEHA62 Y tr WD 98/ 57951 PCT/ US98/ 12680
Exanple 93.. 1-(1!-Am noi soqui no} ="7*-yl)-3:<ethyl-5-](2

met hyl am nggH l-[1,.1'] bi phen 4 yl)am nocfar bonyl ] pyra
trifluoroacet aB{SZmThe t| tl e conpound. was prepared in an ani%é’c?ag’q‘&%hl on.

ESI nmass spectrurﬁz grel intensity) 527 (M+H, 100).np 173 DC. 10 Exanple
194 1-(1' PANLAGASEq P - 45 Fmeiiy PRS- F(lQheﬁwnylaﬂ)fmmOHde
[1,1']-bi PheRoAydtaeel rw@aﬁgborwldaomol e mheykakeldbndhsighddie conpound
bes Pharr $dgkti8n, gae' Q0oRd QANYe)Eob e "BAR1 BRECL Ll A Y £ "5 1Y)
1- (1" - Ami ndi- soéal addiyional m:rp;rn@gmofesramumaﬁﬁmg@at@ms added (0.45

(1, 1) -Hi phengdoyl hasl) nasarhandapuiazohast aiibweaogsei@te anthe title

conmpound was, .pre d an anal ogoys fash| on S ctru (rel.
intensity) @ %'Sgt E/F?f 3168")‘ fg’ e%ﬂ% was queng’sed éh Poe% Bed
1-(1' - An|nap@gdminbéd?Witnyeghx&[aqggﬂte5 [ The- organlcs were washed ‘with

. met hyl am aegukf oavied 1(Mgdohi, Pentdrrl) antwaar@%ad ]db’)de@.&@'eeand |

tr fluoroacetate 30 The tifle co nd ared N ana

falshl ch)n ESPCRASTAtRR T Lﬁlé‘lz"?dr é%”%%ulgnﬂmﬁ?%ﬁ 5&113(%&/{: 1%P°“%>@au%ﬁl e 97
35 1-(106- Aai seilsdguwhidth. maalls)uf-f:pmqmtllﬁp@@a' taebhy\hserﬁfmn;kiout[l 1']

bi phen- 4- y%ggkggﬁgwxonylﬂﬂ@a‘zéga tr|3f0|2ucar qfc t)ate 163 WO 98/ 57951

PcT/ US98/ 1 e title compound was prepared in an anal ogous fashion.
ESI mass spectrumz (rel. intensity) 526 (M+H, 100).ip 175
Preparation of ethyl 1-(3-cyano-4-fluorophenyl)-5-{(2'-

methylsulfonyl-3-£fluoro-(1,1']-biphen-4-

15 vyl)aminocarbonyllpyrazole-5-carboxylate.

To a solution of ethyl 1—(3-cyano—4—fluorophenyl)—

pyrazoie 4-carboxylate- 5-carboxylic acid (0.28 g; o'9z'mm01)
1n 10 mL of methylene chloride was added oxalyl chlorlde (0 19
mL 2. 18 mmol) and 2 drops of dlmethylformamlde ' The reactlon

20 was stlrred at amblent temperature for 6 h and then the

h volatlles were removed in vacuo. The re51due was dlssolved in
10 mL cf methylene chlorlde and then there was added 4- _
dlmethyramlnopyrldlne (0. 34 g, 2. 76 mmol) The reactlcn was':
stlrred for 10 m1n and then there was added (2'42

25 methylsulfonyl -3- fluoro [l 1" ] blphen 4= yl)amlne hydrochlorlde

- (0. 28 g, 0 92 mmol) The resultlng mlxture was allowed to
stir at ambient’ temperature for 16 h ' The reaction was
diluted with ethyl acetate and the organics were washed with
10%'aq“HC1; sat'd"aq NaHCO;'and'brine, dried'(MgSOg), filtered

3Q through a pad of 5111ca gel and concentrated to afford 0.4 ¢

: (80%) of the tltle compound as a sol d _ LRMS_(F9+) .. 573.1
(M+Na) T

Preparation of ethy1 l-(AIi opropylldeneamlnooxy ~3-
35 cjanophenyl) -5- [(2 —methyleulfonyl fluoro-[l 1 ] blphen 4- h
- yl)amlnocarbonyllpyrazole 4 carboxylate
' To a solutlon of acetone ox1me (70 mg, O 94 mmol) in S mL

of DMF at amblent temperature was. added pota551um tert—
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OC. 5 Exanple 98

1- (1" - Am noi soqui nol -7' -yl )-3-ethyl -5-[(2"'-am nosul f onyl -
fluoro-[1,1']-biphen-4-yl)ram nocarbonyl ] pyrazole trifluoroacatate 10 The
title conpowsds;esps prepared in an anal ogous fashion. ESI_nmss spectrum z
(rel. intensity) 531 (M+H 100); np 161 OC. Exanple 99 1%“’”598/1 680

1- (1" - Amn0|so ui nol - %n‘)m?, et hyl -5-( (2" - met hyl sul fonyl - f

| uor o- [1bftlt]°><b Bhéh-%4- r9«’f|a) hoedr Bﬂoﬁyﬂ}lﬁy%zm eteqrrathdgrorfgamtalel The title
conpoundmwasd ) pr ePhe efeadt foh anal egAnsellasbt 016 mi2) &3l tﬁaﬁseéﬂﬁtfﬂm z

rel . integn 3 N 9 npl e .
(1 (1'- Am(go%%éélgo?léiw%gégﬁ) Smﬁé R%yélﬁx%onylg -flucro- .
pyrrol i dilhedad pBRpRen=419d) womr 2 b@ﬁmawzﬂma@mmnaee(m title
conpoiindmyas 0 pB 6 panhel) |wasﬂradtma1 a@ousséaﬁm&{l in BSho@gsppectfuun z (rel .

1 (57 A AR o <P e STIRTRHCES By s ey gapppracure
1' -yl ) phéayl afi hoca?%r?;ﬂﬁ%lmlzmaé bastitionest dmt&te&heefhwtad:éteamnpound
was- pr epangdshf’ @Na@nahgous fcdkirele and® &R J%%% %ee%w%y% ég <5

L)gr/eagbts%%EéggriMH’dg‘pga (1&01}5 f:l?)ctere roug a164dvg),. 9~,81.11

1- (11Q Al gPhonBAgEPRRRnratad 3 |fifprdof obktchyl655)[ 84f ther pidle
(2- met hykbheaze) vlhrdﬂ mgemﬁqba@ﬁaipogﬂuéa Y az0h@eabi,$ERLEL UOT Oacet at e

epectr unPYELEETRErR enareh] RS C 2B o0t 125 or Exanpl e 103 10
1-(1.'-Am noi soquinol -7 -yl)-3-trifluoronethyl-5-[4-(2-
met hyl i mbdagalatioy!dPhanyhani-ngcapRoRYhd M &4Q1R1 -5 —y1) -5-[ (2 -
15 methylsulfonyl-3-fluoro-[1,1'])-biphen-4-
yl)aminocarbonyllpyrazole-d-carboxylate. _ _

To a solution of ethyl l-(4—isopropylideneamindoxy-3—
cyanophenyl)—S—[(2'—methylsulfonyl43—fluoro—[1;1']-biphen—d—
yl)aminocarbonyl]pyrazole—4—darboxylate {(0.14 g, 0.21 mmol) in

20 S5 nL of absolute ethanol was added 4 mL of 6N HCl. The
reactlon was stlrred at 80°C for 1 h and then was cooled to
room temperature. The reaction was dlluted ‘with ethyl acetate
and the organics were washed with water and brine, dried
(MgSO,;) and concentrated. The residue was purified by prep

25 HPLC (Cl1l8 reverse phase column, elution with a H0/CEaCN
gradient with 0.5% TFA) and lyophilized to afford 40 mg (30 %)
of the compound of Example 77 as a white powder. LRMS3 (AP+):
564.3 (M+H)".

30 | Example 78
1- (3'—Aminobenzlsoxazol -5'-yl)~5- [(2'—methylsulfony1 3-fluoro-
[1,1']-biphen-4-yl)aminocarbonyl]lpyrazole-4-carboxylic acid

“To a solution of ethyl 1-(3'-aminobenzisoxazol-5'-yl)-5-
35 [(2'-methylsulfonyl-3-fluoro-[1,1"']-biphen- 4~ : :
yl)aminocarbonyl)pyrazole-4-carboxylate {30 mg, 0:053 mmol) in
10 mli of 1:1 methanol/water was added potassium hydroxide (20

ng, 0.36 mmol). ‘The reaction was stirred at 60°C ‘for 1 h and
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bi strifluoroaéetdt's The title corrpounfd JdNes, prepared in an anal ogous
fashion. 15 ESI nass spectrumz (rel |ntenS|ty) 478 (M+H, 100); np 148

oC. Exanpl golddfk7es; u
1- (1' - Am noi soquinol - 7' -yl ) - 3- tr| f uor onet hyl - 5-. [ 2-f 1 uor o P& T/US38/12680

(2- ot hyl i ni dazol - 1 I Iam nocar bo razol e bi strif |uoroacetate
The title t?b ‘iﬁé’)sie)ﬁlrg O i KR r(f]g%@ CRIGPBRTated) & spectrum
z (rel. i rﬂtemsittw)wa«w@uéfMﬁH?dlbﬂ)pr% HBL{hplad BLa®everse .phase .column, :

1- (3' - Ani nehesizdrs WeaRok- Broytn s idudlen?- Wigh- bEsBYLEAY fany! -

[1,1']-bip noc rboy a etrlfluoroacetate 30 The.tltle
conpound V\Jéé ’elﬂzﬁ)‘g *%Jﬁsfé%l &hi%h .t 9E§Pml'?ﬁ§§dsﬁ§c$¥§ﬂﬁlze (rel.
i nt ensiSt y)78188s (AvimH i tEO@)DwdExar’rpLRMSlOGBS ): 534.1 (M-H)

1- (3" - Ami nobenzi soxazol -5' -yl ) - tr| f1 uoromet hyl -5-[(21- 3 5 -
am nosul fonyl -3-f | uor o. - [1, 1 - bi phen- ol%l ) ani‘hocar bonyl ] pyrazole .165
WO 98/ 57951 'PCT/ US98/ 12680 - The t| t d was. prepared i n.an anal ogous

f ashi on. ESI1+gs's, 2pact, muHtété&nydrbm@@siﬂm)-ﬁﬁ-&leQHme&QQifs-n'[ ()2'1.55 oC.

5 Exile 107 - I 2-fl -
--(:\I-;e)yrroll nocar%E%pﬁeﬁgﬁai%nggalr‘b%lgﬁpyr%%oﬁ"é P&I Sféﬁcet atjgro

10 Thé%itle corrpound was prepared- iesvatiml ogous fashl on:-: -ESI nmass
spectrum z (rel.. Lnten3|ty) 503 (MtH, 100);. rrp 150 . oC. Exarrple 108 15

;m( ﬁosﬁlmf ggglegﬁieny% ;Z)t?rel %oﬁ‘gohamt :ll 4 E%%ﬁoiff]lﬂijl 51[1"%§°%P§Fr1"??}&?cﬁrbacet ate

| The title MOniRfimd 488s OprMpHl £d(38P%n anal ogous fashion. 20 ESI nass
spectrumz (rel. |nten5|ty) 544 (M+H, 100); inp 222

15 T Example 80 _
1-(1'-amino- 1soqu1nol 7'~yl) =3~ [(2'-methy1aminosulfonyl-
[1 1 ]-biphen- -yl)carbonylam;no] S-methyl-pyrazole mesylate

The title compound is prepared in an analogous fashlon
20 MS (ES+) 513 0 (M+H)+ (100%)

Example 81
1- (4'-am1no-1soqu1nol 7'-yl) 3-methyl -5~ [(2'-methylsulfonyl-
' [1 1']-b1phen- -yl)carbonylamino]pyrazole mesylate
2§ ' '
The title compound is prepared 4in "an analogous fashion.
MS (ES+) 498.0 (M+H)+'(100%)

Example 82
30 1- (1’'-Amino-isoquinol- 7'-y1) 3 trifluoromethyl 5 [(2'-
- methylsulfonyl [1 1']-b1phen- -yl)carbonylamano]pyrazole
' . trlfluoroacetate ' f‘

Preparatlon of l—(lsoqulnol 7 yl) 3 trlfluoromethjl 5-

35 pyrazole craooxyllc acigd. _ ' ' '

o "An acetic acid (500 mL) solution of the 7- -hydrazino-
1soqu1n011ne tin salt (50. 93 g (146 mmol) (prepared as
dlscuseed 1n Example 1) and 4 4 4 trlfluoromethyl l—(2 furyl)—
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oC. Exanpl e 109 _ , _

1- (3" - Am nobenzi soxazol -5 -yl )-3-trifluoronethyl-S-[(5-(2'- 25

met hyl sul f onyl phenyl ) pyri m d- 2-yl ) am nocar bonyl ] py-razol e trifl uoroacetate
The titl eWoOowpswad was prepared in an anal ogous fashion. pESysdgRIeySPECt T UM
z (rel. intensity) 544 (MrH 100); np 175 30 C Exanple 110

1-(3' - Am nobe S I t Ryl r

phenyl )amanocgégoﬁé ﬁg??azo e]) H’l\ojs':gfll ?’%uo?‘o%oe‘f’é ¢ g%?i'yh 7:\é"tfz H‘@dconpound

was prepaP¥8EPASRR - anil®ghrRC Firthives. copdpdnard %?ié%ftnrtlfmtfd( Eela intensity)
411 . ( MrHsma00) vohiype 142The Gnib6furWOWAS/ Hri8hEhOCTH1S0&212580akxanpl e 111

1:(3 - Am b@QQ%ﬂéHéeféa??bo%WQﬂéi‘ﬁé rYanIUE" Qe BILARALEER 2t o The

phe % gcar bany uoro
t| t I e %onﬁ&gﬁg REED %pé LY g Ieégdﬁfgs%)s'hlﬂﬁl eVERPrHHRA . tO $pect rum z

(rel. intessihypid83. ChﬂﬁhaddﬁﬁaphWD030kllQCh ééﬂfﬂﬁﬁﬁﬂﬂéle%ﬂylacetate

1- (3" - Ami poind y t 1

am nosul fgnll %E?{:{é?% i d“ngj%%g% IIi c?ﬁn‘%ctgj‘%:ndar(ﬁl ¥ T p}%ol e 15
The t|tle,‘8§ sl &S rsepé n 1ant %'n Bgols Bﬂaéﬁiion H) ESl - 5¥ads.spect rum
z (rel. inuensvtygy 560 {d-He mO)(m,Elar)rpl 6.3343(20 1H)ppm. ESI (+ve)

rlre'g ﬁy Iﬁ‘gﬁgdgég Fuorgé%allfsﬁsr Itr)J/lpﬁgFlOTgEng?aﬁﬁlén‘ci()%sélrtﬁ'dnﬁljf)wlfﬂﬁléol e The
title com%@ d was prepared in an anal ogous fashion. 25 ESI mass spectrum
z (rel. intensirhy) p2b8uéMitord Uove (40 g, 121 mmol) was dissolved in
acetone (1L) . The solution was gently heated to 60°C,
followed_by the addition of KMnO; (141 g, 890 mmolL)
15 portionwise while maintaining the internal temperature of the
reaction to 60°C. Care should be taken to prevent the
reaction from taking off. The reaction was judged to be
completed by TLC within 10 min. The solution was ccoled and
gradually cuenched with a saturated sodium bisulfite solution
20 {1L). The clear solution was extracted with ethyl acetate
(3200 mL) to remove by-products. The agueous layer was
carefullv adjusted to pH 4 whereby the desired compound
precipitated out and was filtered and dried over nitrcgen (35
g obtained). ’HNMR (DMSO d4)8: 9.50 (bs, 1H), 8.64 (bs, 1H),
25 8.44 (s, 1H), 8.14 (m, 1H), 8.00 (m, 2H), 7.60 (s, 1H)ppm.
EST (-ve) mass spectrum analysis m/z (relative intensity) 306
{(M~H, 100)}.

Preparation of 1-(1'-Amino-isoquinol-7'-yl)-3-trifluoromethyl-
30 5-[(2'-methylsulfonyl-[1,1']}-biphen-4-
Yl)carbonylamino]pyrazole trifluoroacetate.
The product is prepared in an analogous fashion as
- Example 1. MS (ES+) 551.8 (M+H)* (100%); mp 173 °C.

35 B ' Example 83
1-(1'-Amino-isoquinol~7'-yl)-3-trifluoromethyl-5-[(2-£fluoro-4-
(N-pyrrolldlnocarbonyl)-phenyl)carbonylamlno]pyrazole
' trifluoroacetate '
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Exanpl e 114, 1-(:3}- Ani noi ndazol - 5' -yl )»34tri f| uor onet hyl - 5- (2-f| uor o- 4- (N-
pyrrolidi nocar bonyl ) phenyl ami noca. rboryl ] pyrazole 30 The title. corrpound

was prepar ede’bsB‘fbsi‘nal ogous fashi on. EST nmassitspectrumz (rel. intensity)
502 (M+H, 100) oC 3.5 Exadnple 115. US98/126
1-(3' - Ani noi ndazol ~yl)-3-methyl -5-((4-(pyrid-3 - yl) phenyf¥: 80

am nocar bony| ] pyrazol e 167 WO 98/ 57951 PCT/ US98/ 12680 The title conpound
was prepared in Q‘ﬂeaei‘LPQOé'én%&.E—gé ﬁ ESI rrass spectrum z.” (rel. intensity)

410 (MrH, 10Q): ®IFP§red in an analogous fashion.
1- (3" - Ani no?‘ é?%rP gl%d% %ﬁhfl(a@ﬁ&metmm 235 [¢al- (pyrid-3' -

yl - 3-fl uor ophenyl ) am nocar bonyl ] pyrazol e trifluoroac:etato The title
conpounds was prepared in an.anal ogou fashion. 10 ESI mass spectrumz
(rel. intensity).482. (M+I| +°100) ; %xfg@ B4 Exanple 117 - -
1-(3' - Ami nonet hiﬂ' TAIRLD0~ %MM-ﬂl'uylmnnt-bﬂfﬁﬁ,g&\e

(E -
 Hyi ai no- 3 nﬁpfh't E"r"‘“[“f?,“"]lg -t fvetadiee ?nﬁw]py}? s

mmol ) in conc. HC1 ( Pﬂeeoh)tmfnmﬂﬁ:aaﬁt%% added NaNO2

(9.22 g, 69 mml) in 1 g portions while maintaing the reaction tenperature
bel ow Q0C. Afterqw};i_o tnﬂtfle Reh@ulaC C12H20 (75 g) was added in portions

over 20 mip )V\égob vvabsur SeS i ERRr e (10 &b anadegouat faskigrer at ur e
for 1 h. Reactﬁ £l (MFEY a0 Q%e. fl |ter 25 cake washed:with water and
air dried. The crude materlal containing tin (l11) salts was used as is and
gave a np > 300 C
5- (Furan-2-yl) - érlfluoromath yl-1- If‘?.'facf'éﬁ]’rft)>&;naphth 2- yI)-|H- 30 pyrazol e:
A mixture of 1 "H”'F'Pﬁo?'5°qu{-$%la71' “¥3)-3-2rd£1hbiambonsl (g 2. 20. 4

mmol ) &fd the Nymmlrﬁ@nylegar ed1abe¥Ren-4-y1) carbonyl amino] pyrazole

trlfluoroacetate

The tltle compound is prepared in an analogous fashlon
MS (ES+) 553.1 (M+H)* (100%). '

20
o Example 86
1- (1'-Am1no-1soquinol ~7'=-yl)- 3-trifluoromethyl 5 [(2’
aminosulfonyl -3-fluoro-[1, 1']-b1phen—4-
yl)carbonylamlnojpyrazole trifluoroacetate

25

The tltle compound is pPrepared 1n ‘an analogous fashlon:
MS (ES+) 571.1 (M+H)+ (100%), mp 248-250 oC.

3 Example 87 _
methylaulfonylphenyl)pyrld- -yl)carbony]amino]pyzaz°1e.

bistrl‘luoroacetate

) The thle comhound 1s prepared 1n an ana¢ogOU°
35{: MS (ES+) 553 1 (M+H)+ (100%)

‘fashion.

_ Ekamﬁie'as )
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(6.66 g) in MOH (150 M) and TFA (2.32 g, 20.4 rnnol) was stirred at

anbi ent tenperature for 5 days. The reaction was evaporated-and

redi ssolved in Et OAc and washed with IN HCL. 35 The Et OAc sol ution was
dried (MwB@4)s7ai .d evaporated to give 5.0 g of materi al ,1;13138 %ﬁiff red
product was isolated by MPLC on 300 g of flash silica gel &1

gradient of 1% MeOH in CHCI3 to 3% MOH in CHC13. Fractions vvere col |l ected
in 25 ni 1581 B3 EeAneAuinod ot grddr 20B85Y badt f bhs FHAP R LEeRyY bnd-

1-100. el uted w. tfhub&bwu—lli'h-ﬁm& Hybb@tbmyﬂ&im&ﬁ@pyhuheﬂew th 2. % MeOH
in CHC13and fractions 301-500.gl¢fthbddhidge MO i n' CHC13 The title
conpound.. (1.52 g) was recovered fromfractions 201-500; :LRVS (MtH) + 5
mz: 373.2. 5-(F-uran-2

yl)-3s.trifl uahenetihyk- tehBouhd di o xyrmbduydd aphtan %nalyab)min@yHiP&m e: To
1.52 g o fiu _ o

trifl uorfgr?et(%sﬁ-)l 5?2 -gc)zgllr%%g;n(alpqﬁoﬂ' ®. ]175 i‘lzl-r’py?azol e (4.1 10 nrnol)

in' THF(l.OO rﬂ) at 0 oC was added N-. rrethylnorphollne (.4.5

mol ,.:0.46g) followed by . | sobeskathgid @eof ormate (4.5 mol, 0.62 g).

The reactlo ITB.II’] ne t 70 f.or it f||t e ol ution
of NaBH41(1gl 30~ ik g°? %t%r"‘%%’ﬂ’ %"eﬂtz gERY ?ﬂ fﬁ‘ﬁé’a‘v\/}
rem)\v@d by evap(irlapir@n[11§'ifﬂéiph¢k'4@slkﬂmrmhammlbrrmelﬁ Et OAc and I N
FHCl .' The EtQAc | ayer was drlegigmjo,_wﬁwa}_teed to give 1 57 g of the
benzyl al cohol; LRVS (MtNa)+ m z: 381 -
5-(Furan-2-yl)-3-trifluoronethyl-1-(3"- a2|dorrethyl naphth 2' 20

yl)-1H pyrazolTe fotse( f:gmacnuﬂdyis P3Epaydd uvor @menplogon8’ fashion.

hydr oxymgidhyagaphthal 5 nyﬂml(rtdmr)azq{pez(o% 4crmol , 1.57 g)
and. I\I-rrethylrmrphomeé : 0.49 g) in CHZC12(100 m) at 0 C was

addea met hanesul f onyl chl orlde (4 8 nmmol, 0.55 g) in CH2C12 (20 m). The
reaction was-allowed to thaw to zwmtsu enperature over 5 h. The

reaction was 4| Qqn mgggd 1&} 9"im%biﬁg‘tﬂfﬁq’fgmggiieryggfyapor ated to

give 1.82 g of the rresy ate. erial was ssolved in
DVF (20 m) and sodiafhnesuddopyd -3 -rhberooldel y) ~Rirhkan-4The reaction was
stirred for 18 h, whepagbbhiEamivié hprazslantkiFluerbraetadewi th Et OAc. The
Et OAgyextract was washed with brine

The title compound is prepared in an analogous fashion.

MS (ES+) 537.1 (M+H)* (100%); mp 194 °C.

Example 951
25 1-(1'-Amino-isoquinol-7'-yl)-3-trifluoromethyl-5-[(2'~-
aminosulfonyl-3-methyl-~{1,1']l-biphen-4-

.¥1l)carbonylaminolpyrazole trifluoroacetate

The title compound is prepared in an analogous fashion.
30 MS (ES+) 567.3 (M+H)* (100%).

Example 92
1- (1'-Am1no—1soqu1nol 7'-y1) -3- tr1fluoromethy1 5 [(2'
' methylamlnosulfonyl [1 1']-b1phen- —yl)carbonylamino]pyrazole

35 - - o trif;uoroacetate

The title compound is prepared in an analogous fashion.
MS (ES+) 567.2 (M+H)* (100%); mp 166 °C. '
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(5 x's), 'dir.i"‘e'el"("l'\'/'tjas'ofl) and evapor at eghitio g;"ve 1. 37__..9 of cr ud-é{;-- --bf_o'duot.
This material was purified to hom)g'énelty by MPLC on a 360 g col um of

flash sil gluting with 101 hexane: Et'OAc. Fracti ol | ected

in 25 n *’J%f”???ﬁs and 0.75 g 35 of PERruSbd 2680

5 (furari-2-yl)-3-trifluoromethyl-I-(3 -azi donet hyI napht h-
-yl)-11i-pyrazodle was recovered from fractions 68-100; ERVS “( MtH) + n z:

384 0, (M+Na)+: rﬂz 1 406.-1.. 169 VDESWDSP:PCT/ US98/.12680-

3-Trl fl uoronet hyt - g %g c{m,gq_p,kyt.hyg “¥Lde py_ 9@|_e" 5-car boxylic
0 so u

acid: To an acetone on. of 5 furan é’

- 3-tri f| umeshyiapiapsul Sonyly [ kg IRimbEpnARYS) amfpecaiopylinyrazeler 92
rrrmol 5 0. 75 g). heated-to .60 .CC. wifadd:daée\ckmvm se.KMQ4.(13.8..rnrnol, 2.2
g) in water (40 m.). After TLC (5: 1 Hexane: EtOAc) i ndi cat ed t hat all of
the starting matérial Was consumed (ca.. 4 h) the feaction was c¢ool ed-to
anbi ent t enperBrereitir qompcsnedwaRr BEgRAEED AR A cRalogony. faghéopad was

washed t hgepugddy sddtametzoneet heintées LoppiseEd GO, Looat spwas7zondensed

to renove t he ‘acetone. The remaining water suspension was made basic wth

i N NaCH (;ﬁ-1 11) and the resulting solution washed with Et20. The basic

sol utlicton was: acidified wth i'N HCL (pH 2) and extracted-w.th EtOAc. The
extracts were: drl ed and evaporat edggtgmgy,gegz he title acid. 15 (0.54 g);
LRNNS (M H)

1- (3" - AZj doﬁe{%yrﬂb%?#%“%l‘i YL rAGPERE T L& [‘(“?thyl“lf“yl'

met hyl sul f onyl - Blf1UD-FinpI{em-lﬁ-y]l)abuphgnrhon:yl)mam besyllpber azol e:
1-(3' -azi donet hyl napht h-2' -yl )-3 20

trifluoronethyl pyrazol e-5 carbox lic acid, (1.5 |, 0.54- . in CH2Cl12
(95 145 oo o} TRF GELUIS HEORESURY BRSAPERPRBEL: HorAR RRAEASE SAFBLPR |
CH2C12 ( S3ESYTDhAs@Nshecruf aps refl . DiAténsityB %12 TiMrH,edOW0i) ompwat8&vapor at ed
and punpegon for several hours to-renpove the |ast traces of reagent to
give 0.59 @ of 25.acid chloride. The acid chloride was conbined with 2-f

| uoro- 4- (2-nethari esulfonyl phenyl) aniline (1.7 nmol, 0.50 g) and DVAP
(4.5 mol, 0.55 g) in CH2Cl2 (25 ntkampdesosrred at anbi ent t enperature

for h. The,tea a Q and T I HE Lum of
fl ashlﬁosl |7 cg 5' 5&6@5‘1?&%&%{% ut e B B%Egl 3 L(eéa e; %%%%g% %ﬁere was
obt ai ned 0. IQ bfb%ﬁhen- -yl)amanocarbonyl]pyrazo e tr fluoroacetate

The title compound was prepared in an analogous fashlon
ESi mass spectrum z (rel. 1nten51ty) 527 (M+H, 100)
25
. Example 96
1- (1'Q$ﬁ1n01soqu1noi"7l-yl) -3-propyl-5-[(2'-
methylam;nosulfonyl [i,1° ]—biphen-4-y1)am;nocarbonyl]pyrazole
" trifluorocacetate
30 )
o Tbe t;tle compound was prepared in an analogous fashlon
FSI mass spectrum 2 (rel. intensity) 541 (M+H, 100) .

Example 97

35 1- (1'-Aminozsoquinol 7'-y1) 3—propy1 -5= [(2'—meLhleu1fony1—
- [1 1 ]-biphen-4-yl)amlno~arbony1]pyrazole trifluorcacotate
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1- (3" - Am nonet hyl napht h-2' - 3-trifluoronethyl-5-[(2"-
met hyl sul fonyl - 3-fl uor o- | 1, bi phen-.4 35 y1l1)am nocar bonyl] pyrazole:

3" -Trifl was swdsiyl -1-(3' - . PCT/US98/12680
azi donet hyl na'phtrl -2'-yl)-1Hpyrazol e-5-" (N-" (3- f1 uor o- 2-

met hyl sul f onyl - 1“ - bi phen-4 yI car box de ) and

SnC12H20 (1.25 tie 8@%”@‘)‘ Q Ft‘*yfargml)“ G a&?%%a‘%ﬁ’d@%

PCT/ U898/E‘52268@5->s'5p¢¢9du33t2ahmbntlrtt@ﬁ?éftéﬁ)uﬁ@ﬂ&b’fhﬂr IHY wwactli’én was

evaporateg ,,taken up in i N NaOH (50 nl), then extracted with EtQOAc. The

extracts were dried ' (MgSO) and evaporated. Purification of the final

product was by hplc utilizing 5 gradient. elution with a m xture of

wat er Sacetonitrile with 0.05%triBfamplead® i cacid on a.reverse phase-Cl8

ﬁ—, gg A)lo g(’iuvlr %an@lé&&xﬁn’iﬁ@' 1€y -Bbeehiile- EEmouitoskRiEnf M) + Nl z:
anpl e

1- (3' - Ani noben2|fs"*b‘>?§?oI[15§ Jrpishent4 1y A RAGAFPORY L BYF2FRYS

2' -hydroxymet hyl -[1, 1" ] - bi phen- éxifJuonoroneateny | ] pyrazol e trifluoroacetate

15 The title conpound is prepared in an anal ogous fashion. ESI mass

spectrumz (rel. intensity) 510 (M l.e 119.

1- (310Anmi noberBiies $4&261 CBmpﬁP?dSW‘?T ?W?Rﬁ’{fgt%&la%af‘?éog?‘ﬂrbr?swn

2' - met hy|gn1 Rexet Byplecktuh' k- bt henirdardgiam)n&Sar Hunyl | p9§0 az ode 161

trifluorqacetate The title conmpound is prepared in an anal ogous fashion.

ESI mass spectrumz (rel. intensity) 525 (MtH, 100). 25 Exanple 120

1- (3' - Am nobenzi soxazol -5" -yl )-3-trifluoronethyl-5-((2""-

br onoret hyl - 3-fl uoro-[ 1, 1'] - bi phenedaypjeardsnocar bonyl ] pyrazol.e

triflyoro e 30 Th ithe,¢o pr

fashilg’n. %g ‘a'trra%\sné"L spect umtol% z {mpﬁ?%%%% f_pla( g}—‘?ﬂi gfélgggarrpl e 121

fluoro—[l ] -biphen-4 -yl)amlnocarbonyllpyra"

title conpound; LRMS (M H)- n1 . 607.
yl)-
"1-

trifluoroacetate

The tltle compound was prepared in an analogous fashlon
20 ESI mass apectrum z {(rel. intensity) 530 (M+H, 100}); mp 135
ocC. .

Example 100
i-(1'-Aminoisoquinol-7'-yl)-3-ethyl-5-[4-(N-
25 pyrrolidinocarbonyl-1-yl)phenylaminocarbonyl]pyrazole mesylate

The title compound was prepared in an analogous fashion.

ESI mass spectrum z (rel. intensity) 455 (M+H, 100).

30 Example 101
1-(1'-Aminoisoquinol-7'—yl)f3-trifluoromethy1—5—[4-(imidazol—

1'-yl)phenylaminocarbonjl]pyrazole bistrifluoroacetate

The title compound was - prepared in an analogous fashion.
35 ESI mass spectrum z (rel. intensity) 464 (M+H, 100); mp 115
Example 102
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35 1- (31- Am i n-obenzi soxazol - -ysk)‘« w3-trifluoro:nn; hyI 5-
(3-fluoro- - pyridi ni unmot hyl - [1 3[: T-bi phen 4-yl)am nocar bony ] pyrazol e
trifluoro 171 WD 98/ 57951¢PGT/ US98/ 12680 The title

pr epar ed ?ﬁ?%g?léasr{al ogous fashi on: ESI - mass; spectrumz (re?ccp’g%?é%g?ty) 573
(M+H, 100). Exanple 122 5 '

1-(3' - Am nobetzi -Faimodsoguinpl-3: tYlH%ro‘Fme@wﬁ'ﬂ -fluoro-4-

ami noret hyl - 3- fdM&Wiaﬁihabbﬂhﬁn-ﬁlﬂbﬁﬁﬁﬂim&ﬁ{m&ﬂﬂ@?:'91!!013 -
trifluoroacetate -“fhé title:- com%ﬁls n an anal-ogous-fashi on.
ESI 10 nmss. spectrum.z (reI §ﬁ§1£§'§7‘?'r§ E°§Rf#ﬁ 100). Exanple 123

1- (3' - 21m uobenzi soxazol -5' -yl )-3-trifl uoronet hyl -5-[(3-fluoro- 2'-rd-

pyrrol isdi nyl metfiyd -dikak boﬁb@bﬁa wéslér¥§af€8rEH*Hﬁ“HﬁHibB%hQZQEShlon
trifluoroacetate -fhe title:conpound ef)“ g%gggous {ﬁghl on.
ESI  nass %%’éd‘ﬁstﬁns?eﬁtéfm Fné’éﬁ%:twt f d@%* 2

1- (3" -Am md:mnm soxazol -yl)-3-trifluoronet hyI 5-[(3-fluoro-

2' -imdazol -1" -[1,1']- b| phen- 4-yl ) anmi nocar bonyl ] pyrazol e

trifluoroacet ate 25 The title conpound is prepared i'n an anal ogous
fashion. ESI nmass spectrumz (rel EXam@d@silOp) 562 (M+H, 100). Exanple 125
1- (3' 24m nobengi poxaafindd souindit v HyUpr BAe hyludrdadtiy)(-6 -4~ (26

bi phen- 4-y1 ) am rBESRESRI P S D aaigetar ot ipyratele ) ong 1 s

prepared in an anal ogous fashi distEdfluereacesagerumz (rel. intensity)
680- (M+H, 100) 35 172 WO 98/ 57951 PCT/ US98/ 12680 - Exanple 126 1- (3

- Ai ni nobenzi sox zoI -yl) -3-trifluoroneth

di met hyl ani no) p ]Lﬁ*nfr?épﬁ F‘fi ki d 85?8afﬁ31n]‘. %\{p%(fﬁlogou(s ’faNinon

yl )ammcaEBDrtyés}qoyar&zmr@m ei flkadr odnbensety) 478 (M+H, 100); mp 148
oc.

Example 104 ‘ .
1- (1'—Aminoisoquino]-7'-yl) -3- trifluoramethyl -5-[2-fluoro-4-

20 (2—methy11m1dazol 1'-yl)phenylaminocarbonyl]pyrazole '

b;strlfluoroacetate

The title compound was prepared in an analogous fashion.
ESI mass spectrum z (rel. intensity) 496 (M+H, 100).

25
N Example 105 .
1- (3'-Am1nobenzisoxazol 5'—y1) 3-methyl ~5~ [(9'-methy15ulfony1-

[1, 1']-blphen-é-yl)amlnocarbonyl]pyrazole trifluorocacetate
30 The tltle compound was prepared in an analogoua fa hlbh.
) ESI masg spectrum z (rel 1ntensmty) 488 (M+H 100)

Example 106

1 (3'-Am1nobenz;soxazol 5'-yl) 3 trifluoromethyl 5 [(2'

35 ' . f am;nosulfonjl ~3- fluoro-[l,l ]-blphen-4- ': §

yl)amznocarbonyl]py*azole



5 The title conpound is prepared.in.an anal ogous fashion. ESI nass
spectrumz (rel.,. intensity) 616 (MtH, 100). Exanple 127. 10

1- (3" - Am nobenzi soxazol -5" -yl ).-3-trifluoromethyl-5-[(3-fl uoro-

2' - pi per arons/a7ssy| net hyl - [1 1'] - bi phen- 4- yI)an1nocarbony+]B¥; ?
trifluoroacetate The title conpound is prepared.in an ana ogous ashi on.

ESI 15 nass aQectr§gl é énten5|t 580 .(M+H, 100) anpl e 128

1- (3' - Ami nobeni21% 5X&281 “BFPGP Y 3¥E T | BT TR Sith R PnSaP?éoﬁ??anPShl°n

2' - N- et BBAInoasisosbactmmt Aykré¢ll, 1irtdsisgiton- 5620 (Mkiani ddcamoyssl | pyrazol e
tr:fluoroacetate The title . conpound. is prepared in an anal ogous fashion.
ESI mass. spectrumz (rel. intensity) 695 (MH, 100). 25 Exanple 129

1- (3' - Am nobenzi soxazol -5" -yl )-3-trifluoronethyl-5-](3-fl uoro-

2' - moFphol i nometbyl -[1,1'] - bi phenE#appblei k@hocar bonyl | pyrazol e

trifluoroacesalgy t QRRQ St P{ LAY neangl @ fashion
ESI nmass sgectirgfjir%gozk;l:ﬂ?zidd‘a!ag:tgg'ng})t_3‘_5}?(;i h ‘?:F\/HH :%%(\)ﬁyéxs Q? %8%?

T-(3 - Am nobdnArS B L8L By R TRt RO e PP eSTbpEYE | BoraRoizs 2
(N- et hyl - Nu: rai . hoxyam no) - [Ehitnuoqoadquman 4

yl ) ami nocar bonyl ]| pyrazol a trifluoroacetate 173 WO 98/.57951 M 7US98/ 12680
The title conrpound is prepared_in an anal ogous fashion. ESI- mass spectrum
z (r&P. intendP®yFisds cRPROURGOYES BEFRIEN AL 5N analogous fashion.

1- (3' - AmESIobeBzi sprazolmbz - yiet 5-{dtEngirihy kel frsi) - Bod) UeiOP150
(1,1']-bigghen-4-y1l)am nocarbonyl Jtriazole triflluoroacetate The title
conpound 1's prepared in an anal ogous fashion. ESI mass spectrumz (rel.
intensity) 493 (M-H, 1. 00) 10 Exanpl e 132

1 (3 - Ami nobenzi soxazol -5' -yl ) - 5- gnpasi nesul f onyl - 3- quoro--_[l,

] - byphen; 4 (¥|)£HE£E§“¥J¥¥$&AE%E'gzobf)tS'é}i‘ RS -5- [ (5- (27~
aminosulfonylphenyl)pyrid-2-yl)aminocarbonyllpyrazole
bistrifluorocacetate

The title éompound was pfepafed in an analogous-fashion.
20 ESI mass spectrum z (rel. intensity) 544 (M+H, 100); mp 222
oc. ' ' '

Example 109
1-(3'~Aminobenzisoxazol-~5'-yl)~-3-trifluoromethyl-5-[(5-(2’~
25 methylsulfonylphenyl)pyrinid~2-yl)aminocarbonyllpyrazole
trifluorcacetate

The title compound was prepared in an analogous fashion.
ESI mass spectrum z (rel. intensity) 544 (M+H, 100); mp 175
30 oc.

Example 110
1-(3'-Aaminobenzisoxazol-5'-yl)-3-methyl~5-[(4-(pyrid-3‘-
yYl)phenyl)aminocarbonyllpyrazole bistrifluorocacetate
35
The title compound was prepared in an analogous fashion.
EST mass spectrum z (rel. intensity) 411 (M+H, lOOj{ mp 142
oc. ;
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. 15 The title conpound is prepared in aﬁ:anélogous f ashi on. ESl. ... nmass
spectrumz (rel. |ntenS|ty) 494 (MrH; 100). Exanple 133 o

1- (3' - Ami nobenzi soxazol -5' -yl )-3-trifluoramaet’hyl -5-[(2' - 20

nethylan1ﬁ%93??8ﬁyl-3 fluoro (1,1']-biphen-4 yi)ani nocar boRFATYSH I8N e

trifluoroacetate The title conmpound is prepared in an anal ogous fashion.

ESI nmass spectnun1z-(reL. intensity) 575 (MrH, 100). 25 Exanple 134 .

1-(3'-Aninoben2|soxazol” -yl)-5- (E;am?%gegbxlan1nonethyl

fluoro-(1,1']-biphen-4- yl:)yam nocar bonyf|tetrazol e bis trlfluor é
The title G@H&nP?eﬁFéﬂaﬁéa°¥ﬁ5aﬁY ot YormeRPY =S Lids ctrum
z (rel. intensity) mﬂiyfkiJﬂmdorHWﬁbnyExamnhecéﬂﬁoﬁﬁllpyrazole

1- (3" - Am nobenzi soxazol -5' -yl") %%q o
di met hyl am nomet hyl - 3- fluoro (Pif éhuﬁrLgéetaFfan1nocarbonyl]pyrazole
bis-trifluoroacetate .1.7 4 WD 98/.57951.PCT/ US98/ 12680 The .title conpound

i's prepared in tqrtqleocb%@oun&aﬁag Oﬁrefﬁed m@%ﬁr&ﬁlrdgﬁuzs fak@hion.
i ntensity) 499.3 ( MiH, :

S AR dinRes SRESSEUS) 2. [T5L5 GROSASIEY)s 483 @y, 100); mp 201

di met hyl afficnomet byl i m dazol-1'" -yl )-2' fIuorophenyl)an1nocarbonyI]PyrazoIe
bi s-trihfl uoroacetate The title conpound is prepared in an anal ogous-
fashion. ESI - 10 mass spectrumz (rel. |nten5|ty) 489-.3 (M+H,".i-100). 175
VO 98/ 57951 PCF/'US98/ 12680 - Tabl e EX#"RIaIk2: iy R N - Fi -pyrazole-a -
pyrazol e-c triazeka’ iﬁihoiﬂa&idxﬁa-—@ﬁ)&pzhrdﬁl@btbhethyl -5-[(2'~

aminosulfonyl-3-£iuoro~[1,1'])-biphen-4-
yl)aminocarbonyl]pyrazole
15
The title compound was prepared in an analogous fashlon
ESI mass spectrum z (rel intensity) 560 (M+H, 100)

Example 113
20 1- (3'-Am1noindazol 5'-y1) -3- trifluoromethyl 5 [(2'
' methylsulfonyl-3~ fluoro-[l 1']-b1phen-4-
yl)aminocarbonyllpyrazole '

'Theetitle'cbmpeund was prepared in an analogous fashion.
25 ESI mass spectrum z (rel. intensity) 559 (M+H, 100).

Example 114
1-(3'—Amin01ndazol 5'-y1) -3- trifluoromethyl-:-[z fluoro-4 {N-
pyrrolidznocarbonyl)phenylamxnoca:bonyl]pyrazole

30

L The title compound was prepared in an analoqous fashlon
ESI mass spectrum z (rel. lnten51ty) 502 (M+H, 100), mp 166

35 Example 115

1 (3'-Am1no;ndazol 5'-yl) 3umethy1 5 [(4 (pyrxd -3/~
yl)phenyl)amlnocarbonyllpyrazole
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O4r''f pyrazole-b isoxazoline tetrazole (pzl-b) (isox) (tzl) Ex DE
Ring Rla ABM5 H11-Amino- pzl-a M 2'-NH2SO2-[1,1']- 499

i soqui nol -7' - biphen-4-yl 1 2 1'-Amno- pzl-a Me 2'-CH3S02-[1,1']- 498

i soqu 1 i‘Y@PWSWSI bi phen-4-yl 3 4'-amino sz a e 2 'NHZS%'I{/ﬂsoﬂn%sao 499

i soqui nol -7' - biphen-4-yl 1 4 isoquinol-7"- pzl-a Me 2'-NH2SO2-[1,1']- 484

| bi hen-4-

?/soqw ngl _7'151-19_ bi_ lté§%%0ﬁ§&m%ﬁuﬁpﬁﬁ%§gzan &ni}é %Jusi\lﬁéiof’l 1')- 487
yl bi h&fIsmagsss §6E|’a‘1“ﬁo‘f Fel M%l@wmﬁé@oﬁmm 129Q) ;4g® 39L bi hen- 4-
1 8 2'-4@ino- isox Me 2'-NH2S02-[1,1')- 491 benzinidazol- biphen-4-yl S -
19 3- isox Me 2'-NH2S02-[1,1']- 491 am noi ndazol - bi phen-4-yl ,5- 1 10
3'-amno- isox Me 2'-NH2S02-[1,1']- 492 benzi soxazol - bi phen-4-yl 5-yl 11
3 -amino- pil~a Me 2'-NH2S02- [ 1, ¥*pmPk®8911&nz: j soxazol -., biphen. 5- 1 12
1' - Ani N0 (32 ~Am2nohh@4041 {9 -4y1))- 34841 flnedtn8 chy 1-5-11 i -PRgR-3d=-3l -

¥Y1l-3-fluorophenyl)aminocarbonyl]lpyrazole trifluoroacetate

The title compound was prepared in an analogous fashion.
10 ESI mass spectrum z (rel. intensity) 482 (M+H, 100); mp 190
Oc_ .

' Exanmple 117
1-(3’-Aminomethylnaphth-2‘-yl)-3-trifluoromethyl-5-[(2'-~
15 methylsulfonyl-3~fluoro~[1l,1']-biphen-4-
yl)aminocarbonyl]pyrazole

3-Hydrazino-2-naphthoic acid: To 3-amino-2-naphthoic acid (15
g, 66.8 mmoi) in conc. HCl1l (100 ml) and water (100 ml) at O

20 ©C was added NaNO2 (9.22 g, 69 mmol) in 1 g portions while
maintaing the reaction temperature below 0 OC. After 30 min
below 0 ©C, SnClz«H20 (75 g) was added in portions over 20
min. The ice bath was removed and stirred at ambient
temperature for 1 h. Reaction was filtered and the filter

25 cake washed with water and air dried. The crude material
containing tin (II) salts was used as is and gave a mp > 300
oc.

5-(Furan-2-yl)-3-trifluoromethyl-1-(3~-carboxynaphth-2-yl)-1H-

30 pyrazole: A mixture of 1,1,1-trifluoro-4-(furan-2-yl)-2,4-
butadione (4.2 g, 20.4 mmol) and the hydrazine prepared above
(6.66 g) in MeOH (150 ml) and TFA (2.32 g, 20.4 mmol) was
Stir:ed at ambient temperature for 5 days. The reaction was
evaporated and redissolved in EtOAc and washed with 1N HC1.

35 The EtOAc solutlon was drled (MgS04) arnd evaporated to glve
5.0 ¢ of mater1a1 The de51red product was isolated by MPLC
on 300 g of flash silica ge] uSLng a gradient of 1% MeOH in
CHC1l3 to 3% MeOH in CHCl3. Fractions were collected in 25 mL
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176 x. : JI ‘WD 98/57951 PCT/ US98/ 12680i#18¢4" - ani no- trz 2' =NH2S02486

I soqui nol - 7' ‘bi phen-4-yl | . 14 |squ|n0I 7 o trz - 2'-NH2SO2-(1,1']- 476
bi hen=4- qui nol -2' -yl pzl-a Me 2'- NHQSCQ [1,1']- 484 bi hen-4=
16 qui nol - 2' y8f57gsl§pzl b Me 2' . -NH2SCR-(1,.1'): " .484 b| e CAIUSPS/12$80
3.'-am no-. -a Me 2' -NH2SOR-[1,1')- 488 i hdazol -5=yl bi hen-4- | 18
3.'- pzl- 80%19115 NHpEp £qactions SéooaPri'-HE?ﬁq‘alz‘%}P 1% pIRORL 4nyCHC33, 1 19

3' - am no- fpattbonk Y- 0MNASR2d #38h b:ﬁnmeenxﬁzcdﬁcltyﬁ@md )fﬁhbltﬁlzﬁsw 5-
20 3' -am ! S m no-

201 S a8y 5h Aplfed LN IalwkbioBR cREOZ MR e Bohbplng’

23 2 S
qui nazol -
bi phen-%-

10

15

20

25

30

35

-m/R7! -3y 2' - NH2SO2-[1, 1" ] - 515 diam no- biphen-4-yl
771 24 4 -amino pzl-a Me 2' -NH2S2=[1, 1']- 500 qU|nazoI
yI 257 A no- pzl - a Met 4= (N pyrrbl i di nyl = 441 ¢

1 - Aﬁ1 nél:S5Pzy) was precpvenegsdrom] frayptieny Zdei:Rﬂ,ndJRMS -(MsHpHen- 4- y1

7.

5-(Furan-2ﬁy1) 3 trifluoramethyl 1-(3'-hydroxymathylnaphth-Z'-_

vl) 1H-pyrazole To 1.52 g of :5~- (furan- -2-yl)-=3-
trifluoromethyl-1- (3'-carboxynaphth 2'-yl)-1H-pyrazole (4.1
mmol) in THF (100 ml).at O °C ‘was- added N- methylmorphollne
(4..5 mmol:; 0. 46 g) followed by 1sobutylchloroformate (4.5 ..
mmol, 0.62 g). The reaction was maintained at 0 oC for 1 h
then filtered into a solution of NaBH4 (12.3 mmol,: 0. 47 g) in
water (50 ml) at 0 ©C. The THF was removed by evaporatlon,
then the residue partioned between EtOAc and 1N HCl.' The
EtOAc 1ayer was dried and evaporated to glve 1.57 g of the
benzyl a]conol LRMS (M+Na)+ m/z 381 l

5- (Furan- -yl)-3- trifluoramethyl 1- (3'—az1dcmethy1naphth-2'
yl)- 1H-pyrazole To 5-(furan-2-yl)- =3- tr1fluoromethyl -1-(3'-
hydroxymethylnaphthal-2‘-yl) -1H-pyrazole (4.4 mmol, 1.57 g)
and N-methylmorpholine (4.8 mmol, 0.49 g) in CHClz (100 ml)
at 0 °¢ wa ”-'-added'met‘hanésuifonyl chloride (4.8 mmol, 0.55 g)
in CH2C12 (20 ml)  The reactlon ‘was allowed to thaw to
ambient temperature over 5 h. The reaction was then washed
with cold 1N HC1, drled (MgSO4) and evaporated to glve 1. 82 g
of the mesylate Thig material was 1mmed1ate1y dlssolvec in
DMF (20 ml) and sodlum azide (13. 2 mmol, 0.92 g) added The
reactlon was stlrred for 18 h, then diluted with brine and
extracted with EtOAc The EtOAc ‘extract was washed w1th brine
(5 x' s), drled (MgSOq) and evaporated to glve 1. 37 g of crude
product ' Thls materlal was purlfled to homogenelty by MPLC on
a 360 g co]umn of flash s*llca by elutlng with 10: 1 hexane:
EtOAC. FractJons were collected in 25 ml portlons and 0.75 ¢
of 5-(furan 2- yl)- -trlfluoromethyl 1-(3’—a21domethylnaphth-
2’—y1) lH-pyrazole was recovered from fractlons 68 100 LRMS
(M+H)+ m/z ' 384 0, (M+Na)* m/z 406.1.
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I soqui nol -7' - carbonyl)phenyl | 26 3'-am no- pzl-a CF3 3-F-2'-CH3SO2- 501
benzi soxazol - [1, 1-bi phen-4-yl 5 - | 27 .1'-Amino- . pzl-a. CH3

2' -NH2SQ2-[1,1']- 500 pthalazin-7' - biphen-4-yl 1 2.8 3k-am no- iSoOX.
CH3SO2NTHWOREZ 7954 NH2SO2- . 58. 6., benzi soxazol - CH;; phen);[,.}mégd/ﬂ“% yl
5'-1.29 . 3 anino- pzl=a CF3 2-F-4 .. 491. benzi soxazol -

mor phol iaatmhepxg E%flsp. & -aam%yez,gn?ﬁtﬁ 21 P dazoh L - 4961

bar.: iccxazo no- -
2' - Et-i anﬁPB Ahen? SHX FEQEOTE SRENPL) 503_{‘?‘71%@5/5579&

PCa/UBQgEﬂ26892821B—3 Ezufluﬁubmqrhyi&1CR3 2a21doﬁ€l391ﬂHpHEH4&4_§1i_.
benz'soﬁﬁzggr8L Qa%9|9é'mm?f5 @”7@/ ﬂ%ﬁke§3_ |6? quiﬁﬂq? CF3aﬁ1no-

enzi spxazo
pzl - éﬁ?leEGZW@B?%ZM@QQZ @eﬁil %Bx%@BFr Hr‘? d&lz)ol -iftex TLY | 1 hen
y | 35 J5:- am Ha-«:aspal -anmec)Z-lGidiG:aled t6hig- aﬁﬂ&fbesalma%r

I mdazol.1.; lgl %% {L? e%G(c%l ?12- B2 £858 Pof dad c-calolzl)Lle-ti 25

benzi soxazol - azol -1 hen -
ambicqt temperature and filtered through a pad of Celite®.
The pad wae washed thoroughly with acetone then the combined

10 filtrate was condensed to remove the acetone. The remaining

water suspension was made basic with 1IN NaOH (pH 11) and the
resulting solution washed with Et20. The basic solution was
acidified with 1IN HCl (pH 2) and extracted with EtOAc. The
extracts were dried and evaporated to give the title zacid

15 (0.54 g); LRMS (M-H)~ m/z: 360.

1-(3'-Azidomethylnaphth-Z'-yl)-3-trifluoromethyl-5-[(2'—
methylsulfonyl—3~fluoro-[1,1']-biphen-4—
yl)aminocarbonyl]lpyrazole: 1—(3';azidomethylnaphth—2'—yl)—3—

20 trifluoromethyl-1H-pyrazole-5-carboxylic acid (1.5 mmcl, 0.54
g) in CH2Cl2 (25 ml) was stirred with 1.5 ml cf a 2M solution
of oxalyl chloride in CH2Cl1l2 (3 mmol) and a 2 drops of DMF for
18 h. The reaction was evaporated and pumped on for several
hours to remove the last traces of reagent to give G.59 g of

25 acid chloride. The acid chloride was combined with 2-fluoro-
4~ (2-methanesulfonylphenyl)aniline (1.7 mmol, 0.50 g) and DMAP
(4.5 mmol, 0.55 g) in CH3Clz (25 ml) and stirred at ambient
temperature for 18 h. The reaction mixture was evaporated and
applied to a column of flash silica gel (200 g) and eluted

30 with 3: 1 hexane: EtOAc. There was obtained 0.19 g of the
title compound; LRMS (M-H)™ m/z: 607.

1-(3/-Aminomethylnaphth-2’-yl)~-3~trifluoromethyl-5-[(2"'-
methyisulfony1—3-f1uoro-[1,1']-biphen-A-

35 yl)aminocerbonyl]pyr&zdléf'-3¢Trifluordmethyl—l—(3’—
azidomethylnaphth-2’-yl) -1H-pyrazole-5-{(N-(3-fluoro-2-
methylsulfonyl-[1;1’]-biphen-4-yl)carbéxyamide (0.31 mhol,
0.19 g) and SnCl2+H20 (1.25 mmol, 0.28 g) in MeOH (20 ml) was
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37 3' -am no--pzl a CFS 2-F-2'-Et-i mgazwfu\.soo benzi soxazol - 1: '-"'y'l'_bhenyl
5' 1 38 3'--amino- pzl-a Et 2-F-2'-Et-inidazol- 460 benzisoxazol -

-yl phen 1 39 31-am no-¢ p‘zl a Bt 2 ' -#CH30CH2- 4 oxazol -
|m dazol - 09%7?53%- vl henvl 40 3'-ani no- pzl-a Et 2'- (Gﬁ)ﬁ’%@g%ﬁ
benzi soxazol - imdazol-1'- 5 -vl Iphen . 41 .3' -am no- -a Bt 2'-CH3- 478

- benzi sexaryged Bén%%‘io@e@er@uﬁﬂ J-Iap'ﬁ‘en Thﬁzr%ac'é IP]d"'aspzl a Et
2' - Et - | Megapekaked 442akenap SaxaadNaOH genml) , Sthed dédtiieted ndthpzl -a Et
2, 5-di F- %,Eo%[@' 4?@? Qg@ﬁ&‘@.&‘%& Mé@z(ﬁgSé4) §nd Luyboberyd . 44 3 - ami no-

sz a Et enzi soxazol- phol mog 5" 1 45-3" - am no-
pzl-a Et PRiriif@catipdasl the - £ gl m%w&fo Y PPbﬁe’ﬁEH-ll%mg 1 46

?' 43 no- z%@xe%tEhlatEoR wiE3- a%ﬁctxﬁ@lﬂfsemaéal aceabﬂﬁwné withl-yl 1 hen
am no-

Z H2- 2' - NH2S02- b¢ 1 0
[1,1']- mop A:?r |flugroacet|'>la_c ac13| g;ev % nogﬂg % éi‘ét %0 I\HZ > - NH2SCR-
548 benzjcammngiave hlptre- Sa:mﬂaﬁn cﬁﬁthe Fitle pompogndaniams PrtH)d Et
2' - CH3- ”H/‘P-ZMSB% 428 benzi soxazol yl phenyl

10 S _. .] o : Example 118 _
1-(3'-Aminobenziaoxazol 5'-y1) -3- trifluoromathyl 5 [(3 fluoro-
2'-hydroxymethyl-[1,1']-biphen-4-yl)aminocarbonyl]lpyrazole
trifluoroacetate o

15 fThe title compound is prepared in an analogous fashion. ESI
mass spectrum z (rel. intensity) 510 (M-H).

Example 119 .
'1-(3'-Aminobenzisoxazol 5'-y1) -3~ trif uoromathyl 5 [(3 fluoro—
20 2'-methylaminomethy1-[1 1 ]-b;phen- -yl)aminocarbonyl]pyrazole
' trzfluoroacetate :

The tltle ‘compound is preparea in an analogous fashion ESI
;mass spectrum z (rel. intensity) 525 (M+H, 100).

25 _
Example 120 .
1—(3'-Aminobanzlsoxazol 5'-y1) -3- trifluoramethyl -5~ [(2'
bromamethyl -3-fluoro-I[1, 1']-biphen-4-y1)am;nocarbonyl]pyrazole
trzfluoroacetate

30
" The tltle compound is Drepared in an analogous fashlon ESI
'mass spectrum z (rel. 1nteng1ty) 493 (M+H, 100)

. Example 121
35 1- (3'-Am1nobenzisoxazol 5'-yl)-~-trif1uorownhhyl 5 [(3 fluoro-
- 2'-pyridiniummethyl (1, 1 ]~b1phen- -yl)am;nocarbony’]pyra-ole
tr1+luoroacetate

171



5'- 1 178 WO 98/57951 PCT/ US98/ 12680 50 3;',-am no- $)zl-a Et 2- "(CHB)ZN— 4
(N-. 488 benzi soxazol pyrrolidnocarbony-1-) 5 -yl -phenyl. .:51
, 31-am no- pzl-a Et 2-pyrrolidi:no-4-.,(N :514 benzi sox,azol

pyrrol i diwooastwsnyl) 5 - 1 phenyl 52 ,-,:.3",-amino- pzls SE-4= (N
463 bbenzi soxazol - pyrrolidi no‘car'bonyl --) 5'- 1 phenyl. gg'r/_gg?%_zgsr% no-
pzl-a Et 3-F-2.'.-NH2S02- ._ :542 benzisoxazol- 41,1']-biphen-4-yl 54

- 3" -ani no- ThEI EatEe seqeeund G38yerassd 1BeAR| avako@tus fashipngheR§l)
pyrim d-2 mbsd Shedtrami noreizl iatEhs3tl) 257 CHRGGR, 1504 . benzi soxazol -
[1,1']-bi phen-4-y1 5'- 1 56 3'-am no- pzl-a Et 5-(2'-NH2SO2- 502
benzi soxazol - phenyl)pyrid-2-yl 5 - 1 57 3 -amno- tzl - 3-F-2'-CH3S02-
494 benzi soxazol [1,1"]-biphen-4-yframple 122 53 _3' _anino tzl -

2' - CH3-9 mi dazml--(l'-Amﬂﬂtﬂaemmﬁl'-yyl)pheﬂylf?uor&netﬂy 158 -3'(2ani no tzl

- 2'-NH2S 19 _SQXa% e amn—tzl
- 2-F-4- (%mLLJ‘Z%?LE%gn%g%g%ofﬂ 3 ? Ii?’?ilg %o?:a?’ %ﬁr’fﬁ'x}ocn&?wli%ﬁ o
3'-amno- tzl - 2-pyrrolidino-4- (qfqif489r°B§ﬂ§F§exazol pyrrolidinocar bonyI )
-5 -1 hen| 62 1'-Amno- tzl - ..3-F-2'=NH2S02 505

The title compound is prepared in an analogous fashion. ESI

10 mass spectrum = (rel. intensity) 511 (M+H, 100).

Example 123
1-(3'-aminobenzisoxazol-5'~yl)-3-trifluorcmethyl-5-[(3-£luoro-
_ 2'-N-pyrrolidinylmethyl-{[1,1'j~biphen~4-~ _
15 yl)aminqcarbonyl]pyrazole trifluoroacetape

The title compound is prepared in an analogcus fashion. ESI
mass spectrum': (rel. intensity) 565 (M+H, 100).

20 : Example 124
1-(3'~Aminobenzisoxazol-5'-yl)-3-trifluoromethyl-5-[(3-fluoro-
2'-imidazol-17-yl-[1,1']}-biphen-4-yl)amninocarbonyllpyrazole
trifluoroacetate

25 The title compound is prepared in an analogous fashion. ESI
mass spectrum z (rel. intensity) 562 (M+H, 100).

Example 125
1-(3'-Aminocbhenzisoxazol-5'-yl)~3-trifluocramethyl-5-[((2'-(4”-
30 t-butoxycarbonyl)piperazin-1”-ylmethyl)-3-£fluoro-[1,1']-
biphen-4-yl)aminocarbonyl]pyvrazole trifluoroacetate

The title compound is prepared in an analogous fashion. ESI

mass spectrum z (rel. intensity) 6807 (M+H, 100).
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'ﬁrlmnm-tﬂ- 3-F-2' "CH3S02- 504

| soquinol -7 .[1,1']-bi phen=4-yl 1,8

i soquinol-7'- . [1,1"]-biphen-4-yl, »iL “64 1' < Anmi no- pzl -a CF3 5-(2' - NH2SQO2-
545 benzi soxazol - pheny].)pyri.m d-.2-yl. 5 ‘%1 65 1 - Ani no- pzl-a CF3 2
- CH3-i : i dawol9skr9st 468 . benzi solxazolu yl phenyl S'_ 1 66ckm 0sz -
CF3 2-F-2'=C83- 486 benzi soxazol - im'dazol -5 ' -yl hhen - Am no-
pzl-a CF3 486 :benzisoxazol - indazol -2’ =yl 1 henvl 179 WO 98/ 57951
PCTI US98/ 12680 68 .1':- Ami no- pzl - a, CRHTP eNI1|§5| m dazol --1' - 469

benzi soxazoli- ()3I'phmﬂ;tbbeﬁisd:aﬁ&ll—'s-'Aﬂ'ilDIes-pziﬂmdianeihyG.%xZW(@ N= 539

benzi soxazol - q]!:hm 1 I

3-F-2' - NH2SO2- é’é'é %lg!r']ug'lggoxazo‘? | i bl)i)ée‘r%mﬁgp? P:E 1'9] %’;'fn ,&m no-
pzl-a CO2H 3- F-2' - NH2¥bhamippcanhoni 38&525? °(H?%ﬁ%uq§°pﬁeﬁaneyl 5- .1 72
1' - Aninos pzl-a CONH2' 3-F-2' - NH2802 536.. benzi soxazol - [1,1']-bi phen- 4 yl

L1t o S, B0 Bcbofby SRR s 0N Sy AL RBIL! SRUBLAL-

mass spectrum z (rel .1nten51ty) 616 {(M+H, 100).

Example 127
10 1- (3'-Am1nobenzlsoxazol 5'-yl)- 3-trif1uoromethy1 5-[(3-fluoro-
2'-piperazin-17-ylmethyl-[1,1']-biphen-4-
yl)aminocarbonyllpyrazole trifluoroacetate

The title compound is prepared in an analogous fashion. ESI
15 mass spectrum z (rel. intensity) 580 (M+H, 100).

. Exampla 128
1- (3'-Aminobenzisoxazol 5'-y1) -3~ trifluoromethyl 5- [(3 £luoro-
- 2'-N—methylmorpholLnLummethyl (1, 1']-b1phen-4-'
20 _ yl)aminocarbonyl]pyrazole tztfluoroacetate

The tltle compound is prepared in an analogoug fashion. Esi
mass spectrum z (rel 1nLen51ty) 695 (M+H, 100).

25 . . Example 129
‘ 1-(3'-Am1noben2150xazol 5'-y1) -3~ trlfluoromethyl 5-[(3- -fluoro-
2'—morphol;nomethyl [1, 1']-b1phen- -yl)aminocarbonyl]pyrazole
" ‘trifluoroacetate -

30 The tlrle compound is prepared in an analogous fashlon Esi
" mass spectrum z (rel. 1nten51ty) 581 (M+H, 100).

. Example 130
1-(3'-Aminobenzlsoxazol S'~yl) 3-tr1f1uoromothyl 5w [(3 fluoro-
35 2'-(N-methy1 -N-: wechoxyamino) [1,1']-b1phen-4-
; yl)aminocarbonyl]pyra"ole tl:fluoroacecate
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benzi soxazol - (1,1']-bi phen-4-yl 5 - 175 11 Am no- pzl-a CH2OH

3-F-2'-CH3SM2- 522 benzisoxazol- [1,1']-biphen-4-yl 5 - 176 1'-Anino-
pzl-a (CH3) 2N 3-F-2' -CH3S2- 549 benzi soxazol -

5'- 1 77 1'-Am no- pzl-c COREt 3-F-2'-CH3SO2- 564 benzisoxazol -
[1,1']-biwaéssnsyl 5 - 1 78 11-Amino- pzl-c CO2H 3-F- 2' veHaRo81268034
benzi soxazol- [1,1']-bi phen-4-yl 5 - 179 1',2",3",4"- pzl-a CH3

2' -NH2S02-[1,1']- .488 tetrahydro- biphen-4-yl isoquinol-7" 1 80

11- Ami no-

p21e fitle soreprifiskp-preppjed gpzan; apple¢rits AaslyiophenEdIy!
81 4' - am noragpZlspecEBm?k - 8Bt jtlerld ity )4985 iMequixod)-.7" -
82 1"-Anmino- pzl-a CF3 2'-CH3SM2-[1,1"]- 552 is6quinol-7"- biphen-4-yl

83 1'-Am no- pzl-a CF3 2-F-4-(N-. 513 - isoquinol-7'- pyrrolidinocarbonyl)

phenyl 84 1' -Anine,- pzl-a CF3 3-FExamp¥epskd®. 570 | soquinol - 7' -

(1,1") - bi phn¢at-2piminbbdhzlsoRikED-5 PAFL & 5H3 22 -m

i soquinol - 7" - P ReRy dth- a1y PR AR i aESTE P 185 cetate

10

15

20

25

30

35

The title compound is prepared in an analogous fashion. ESI
mass gpectrum z (rel. intensity) 493 (M+H, 100).

_ _ Exahple 132 _ i} _
1-(3'—Aminobenzigoxaqu-S'-yi)és-[(2'-gminosulfonyl-3-fluor0u
[1,1']-biphen-4-yl)aminocatbonyl]triazole triflﬁéroacetate

The title compound is prepared in an analogous fashion. ESIT
mass spectrum z (rel. intensity) 494 (M+H, 100).

Example 133
1—(3'—Aminobenzisoxazol—s'—yl)-3—trif1uorcmethy1-5—[(2'-
methylaminosulfonyl-3-f1uoro—[l,l'l—biphan—l-
yl)aminocarbonjllpyrazole trifiuqroabet#ﬁa

The title ccmpound is prepared in an analogous fashion. ESI

mass spectrum z (rel. intensity) 575 (M+H, 100).

Example 134
1-(3'-Aminobenzisoxazol-5'-yl)-5-[(2'-dimethylaminomethyl-3-
fluoro-{1,1']-biphen-4-yl)amninocarbonyl]ltetrazole bis-
trifluoroacetate

The title compound is prepared in an analogous fashion. ESI
mass spectrum z {rel. intensity) 473.3 (M+H, 100).

'Example 135
1?(3'—Aminobenzisoxazdl-S'—yl)-3léth31-54[(2'-
dimethylaminomethyl—3-fluoio-ti,l']-bipheh~4-

"yl)amindcarbonyllpyrazolé'BiBAtriflﬁofpacefate
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86 ..,11 ° -Am no- pzl-a.. CF3 3-F-2' -NpR2SO2- 571 =soqui nol -

[1,1']-bi phen 4-yl 1 87 1'-Anm no- sz a CF3 5- (2 - CH3SO2- 553 :

i soqui nol -7' - phenyl)pyrid-2-yl .. 1 88 1'-Ani no-%pzl-a CH3 3-F-2' - NH2SO2-
517 'SOQWods/slvsvs? - (1,1 ] -biphen-4-yl 89 -1'-Am no- palcrasbiizesy
3.-F-2"- .916 isoquinol-,7" - -bi phen 4-yl 90 .1'-Amno- pzl-a CF3
2' NHZSOZ 3- Cl 587~ ,isoquinol -7'- (1,1 ]-biphen-4-yl.-:1:91..1"-Am no- pzl -
CF3 2' - NH2 9 Ti@HR- cbsxfboungoqsumloa?red [in-2q amaéﬁgﬁua 911511110?92 ESL Ami no-
pzl-a CF3 %gﬁg@}!ﬁ%uhl zl'(ke156inteds0GH MYy 3 '(MbHDhQU(')ﬂ yl 'yl 93

.1'- Amino- pzl-a EC 2"-CH3NHS02-(1,1']- 527 I soqui-nol™ “bi.phen-4-yl 1..
94 1 Am no- pzl-a: Et. 2" -CH3S2- (1, 1")--.512 -isoqui noI 7-- _bi phen 4-yl 1
95 11- Apmi no- pzl -a n- Pr 2' - NH2S02- E[xa!lpls }36 527 i soqui nol -

~ biph ' -Biz teikabs 54.1 -i
| ,'sgqﬁ,”ngl_ ,blﬁﬁa e %@begaksaxazgi 2 ﬁmws Yabi (2541

. AM.no= n- Pr: GH3s2- (11;:1").
526 i soqui noI 7' - bi pﬁé‘ﬁe'@lﬂm "EH'F‘H5°EJ é)?i—‘ 2 Ne2SCp- 531
i soqui npl.- 7" - fiu&épﬂﬁﬁﬁﬁm&n»bazﬁ&nﬁlbﬁﬂ&!ﬂe F!zlls-a::ﬂfl&oisaeétﬂHSSOZ-
530 |squ| noI (1 :)-bi-phen-4-yl .. _

The tltle compound is prepared :Ln an analogous fashlon ESI
10 . mass spectrum z (rel. 1nten51ty) 489.3 (M+H,.100) '
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1 100 1,-Am no- pzl-a Et N= 455 | soqui nol - 7' - pyrrol i di nocar bonyl ... N

101 1'- Ami no- pzl-a CF3 4-(imdazol-1".-yl) 464 I soqui nol -7' - phenyl 1
102 1.'-Am no- pzl-a CF3 3-F=2'-CH3- 496 |squ| noi-7"- im- dazol yl 1
hen | 103 1Am no- pzl-a CF3 2'-CH3-iinidazol-1'"- 478 isoquinol- '

yl phenyl WQPEEBE Wo 98/ 37951 PC r/ US98/ 12680 104 1' - Ami mﬂménmﬁs
2-F-2'-CH3- 496 isocl uinol - 7' - imdazol-? "' - yl 1 hers 1 105 3' -am no-
pzl-a CH3 2' -CH3S02- [1,1 - 488 ,%%&r%l ;soxazol - bi phen-4-yl  5'- 1 106
3'-am no- pzl-a CF3 3-F-2'- NHZSOZ 5 enzi soxazol - [1,1']-bi phen-4-yl

5'- 1 107 3'-am no- pzl-a CF3 2-F-4- N- 503 benzi soxazol -
pyrrolidinocarbonyl) 5'- 1 phenyl Bo 3 am no- pzl-a .CF3 5-(2'-NH2S02-

544 benzi soxazol - phenyl)pyri d- 2- |/ 5' - 'R“‘am nﬂ;rkpz -a CF3
5-(2' - CH3S02- 544 benzi soxazol - p nyl ) pyr 2 110 3' -am no-

pzl-a CH3 pyrid-3' -yl enyl 411 “SenziSoxa - ami no- pzl-a
CF3 2-F-pyrid-2' -yl -\Hg3 \ pyrazo'e-a pyrazole c tna*oh
- D—E~ ~a—8  (pzha) - (p2t-c) (trz) -
0}
5"“!/. 2 ﬁj_ N r. '
MN== I’JJ ‘\1“ \{N_k o
pyrazole-b : isoxazoline tetrazole
(pzl-b) (1sox) (1zl)
Ex D-E Ring Rla A-B | Mms
H
1 . 1'—1_‘~.mino- pzl-a Me 2'-NH2S05~-([1,17)~ 499
1soqu;??l-7'- biphen-4-yl
Y
2 . 1'—1}mino— pzl-a Me 2'-CH380,-[{1,1'}- 498
lsoqu1%?1—7’- biphen-4-yl
Y
3 _ 4'-§mino-' pzl-a|  Me 2’'-NHyS05-[1,1’])~- 499
1. 1.soqu11101-7 ‘- . biphen-4-yl :
Y
4 isoquinol-7‘'~- | pzl-a Me 2'~NH35805-[1,1']~ 484
yl biphen-4-y1
5 . 1'-Amino- isox Me 2'-NH3802-(1,1']}- | 502
1soqu.1riol-7 f- biphen-4-yl
Y
6 isoquinol-5‘- | isox Me 2’ -NH280,-[1,1°]- 487
' yl biphen-4-y1
7 isoquinol-7'- isox Me 2’/-NH3S03-[1,1']1- 487
yl. : biphen-4-yl
8 2'Tam1no- isox Me 2'-NH380,-[1,17) - 491
benzimidazol - biphen-4-yl
5'-vl
9 B isox Me 2'-NH2802-[1,1'])- 491
aminoindazol- biphen-4-yl
5oyl . .
10 3'-amino- isox Me 2'-NH2S802-[1,1"]- 492
benzisoxazol- biphen-4-yl
5-v1l _
11 3’ -amino- pzl-a’| '~ Me " | 2 ~-NH;S802-[1,1° ] - _489
- .| benzisoxazol-{. = e e blphen 4 yl o
_ 5oyl - -
12 . 1 -z'xmino-' erz | 0 = 2 —NH2802—[1 l ]- 486
1soqu1nlol-7 - S I biphen-4-yl
Y
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benzi soxazol - phenyl "5 - 1 112 3'-amk40%..pzl-a CF3 3-F-2' - NH2SQ2- 560

i ndazol -51-y|;, (1.1' ]-bi hen-4- 1 %13 3'-amino- pzl-a CF3 3-F-2'-CH3S02-
559 indazol -5"7yl 1,1'1-biohen-4- 1 114 3'-am no- pzl-a CF3 2-F-4-(N 502
i ndazol - 5'wobs/rgsrr ol i di nocarbonyl) phenyl 115 3'-am no- pekugesazdso
pyrid-3' - yI phenylm410 indazol -5"- 1 116 3'-am no- pzl-a CF3

2- F-pyrid- pyl 117 3 - _nzl g CE3 3. k.2 . CH3SO2-
583 anin nét"’ 37 2 nap'ht hdl 3211‘]1"25918[:311 Ely n)-4.8;§z -a
CF3 3-F:2' z.spx_azoi, [1 L]-H |phe|1PlE>-h§P IWJH) 51 1 1)19
3' -am no- LI - \;25 UCIILI S$OX llUt |y: = 5- 1
1,1' -bi - 44 T _-am po-rzpzl-a CF3 C- % %1}6 '
benzi soxazlot=——tt=t:% R o G4~ 3—B===21 - (N
’ 1- 2"' bﬂ-{é i}
573 benzi sllgx. l yrl dl% u p_ ,tah I) Mg 1 1 1" E E‘ f]F 9248—4 '
3' -am no- jpzi= AN PRITRt nyﬁ 484
TRUNE €15 §F§§ 7" f’ PEEND ofFs7odt %%ﬁ%&%@ %)
3':-anrno-_ﬂq|- 3 oL ?;;ﬁgﬁﬁsd TETTZT YO%GNZIR zsbngptiLwinlj@an/l) 5
- 11 3-bi-ep ﬁd&zol 5yl |- . |- | piphen-d-yi . | -
18 “30- pzl-a| = Me | 2'-NH2802-([1,1']- | 488
1 am:.no:mdazol- _ . . |- ¢ Dbiphen-4-yl :
19 " 3/ -amino- pzl-a Me © 5-(2'-NH2S02- 1 490
benzisoxazol- phenyl)pyrid-2-yl
5-y1 :
20 3’ -amino- pzl-a Me isoquin-7-yl 385
benzisoxazol- :
g S5-yl - _
21 1'-Amino- pzl-a . Et 2'-NH2802-{1,1’)~- | 513
' isocquinol-7'- biphen-4-v1
vyl . .
22 ~.1'-Amino- | pzl-a} i-Pr- 2'~-NH2802-{1,1'}- | 527
1soqu1nol -7'- o . blphen ~-4- yl o
_ vl _ L SR
23 | . 2',4'- Ipzl-a | = Me | ?'-Nstoz 1,1’ 1- 515
: dnamlno— : S ' ' ' : blphen 4-yl N
guinhazol-7'- '
24 | - 4’-amino= | pzl-a |’ Me : 2’-NH2802+[1,1’]— 500
S quinazol-7'~ . | : ) _ L b_iphen_‘]-_yl_-
25 | ~"1'-Amino-"- |pzl-a|  Me = | 4-(N-pyrrolidinyl- | 441
1boqu1nol -7~ : o . . carbonyl)phenyl S
26 ' 3'—am1no— | pzl-a CFs3 . 3-F-2'=CH3S802- ~ | 501
: ' benz1soxazol— . o ' [1 1 ] blphen 4-yl o
5|_yl N ; . : ,
.27 1 1..-Am:1.no- .,_:.pz_l-a_ CH,y 2! -NHzSOz [l 1 ]- _500_ .
S pthalazxn =71 - ‘biphen~4-yl B
28 | . 3’-amino- . | isox | CH3SOpNH-- - (2 -NH2S802-. . | 586..
- .| benzisoxazol- |- o CH; phenyl)Pyrld 2-yl o
oF 5' _yl . 3
29 4 .- .3!'-amino- . jpzl-a}|. .CF3 ... . . 2-F- 4—&=- 1 491
: bcn21soxazol— ; o C morphollnophenyl :
, . © 5yl - :
30| -3’-amino-  |pzl-a| .. CF3- -'2.—1Pr 1m1dazol 1'~-1 496.
" | benzisoxazol- | o : ylphenyl .
_ - 5=yl : : :
31| v3’'-amino- - | pzl-a CrFy - | 2'-Et- 1m1dauol 1'- 1 482
{- - | benzisoxazol-| - | . - |- - ylphenyl o
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124 ; 3',-amno- pzl-a .CF3 3-F-2'-(N-imdazol- 562 benzi soxazol -
l1-ylmethyl)-[21,1']- 5- 1 bi hen=4-'1 12.5 31.-am no- pzl-a CF3
3-F-2'-(1"N-(4"N-t- 680 benzisoxazol - butoxycarbonyl)- 5yl ..

pi per.azinylmethyl) 1,1']-biphen-4- 1 126 ..3'-amino- pzl-a CF3..
3- F=2' - (NYPASSNSN- 616 benzi soxazol - di met hyl am no) - 5- \icivusyenasse

pyridiniumethyl) 1 1' -bi hen-4= 1 127 3'-am no- pzl-a CF3 3-F-2'-.(1'N
580 benz| onvg-lnl ni [a¥=Y- azl n\lljixefi\\ \ l-_\ 1 1 1 - hi hpn A- 1 1 8 .

3'-anino- [paf-h CRI-EMERS". (TReNBlhyi CF@95 beAzr 6gulabICiz- | 511 |
1"\ rmrphcl i ni r%en“g“"ﬁﬁ%% hil)-[2.01.° 3 B heﬁ“\gﬁa@lﬁg -3'- ahi no-| pz1- a
CF3 3- F- 2I -lk\i- 58],,_ SUA Lur Ul pl 161 l..—"rh ! . 1I . b J1en- 4'
1 130 3' -ems_%o s o§_F BRAR A t3hy| 555 2b& %‘é azo| N4%8t hoxy)
5-yl am ncrrethyksgzllz 1y bi{ hen- 4-yr| 131 qﬁ' -a’rﬁ‘ h 3-F-2"
=CH3S2- 49 berZl 0] B | P B g 1 R ) mAyyh +fZ -
3-F-2'- HZNS?)_%Y- %%izj}élﬁgg§p.xaz%ﬁ [i1, 1-biphe n 4 %/f (§ zof’?&*‘*é' ' §r71’19n
pzl -a CF3 {3-F-R' - CHENH®D2- 575 berjzi soxazol - ‘ eq],]%_n 4- yI 5- L 134.
31-am no- {T3§ P - GeHamZNeI2- 3-p=1-4 13 Qgpgm S;)XaZ@LCH:J_OL,? JGHLplle 58y 5-:
11.35 31-anin0beﬂzﬁsax£¥81}ﬁ 2 - (|CH3) F 3-. Faid2Pr10 - :
- 5'-yl viphenvl :
36 3’ ~-amino- pzl-a CF, 2-F-2'-ipPr- 514
1 benzisoxazol- imidazol-1+- : '
5'-yl viphenyl '
37 3'-amino- 1 pzl-a CF; 2-F-2'-Et-imidazol-] 500
benzisoxazol- _ : 1'-ylphenyl
5'~y]l '
38 3’ -amino~ pzl-a Et 2-F-2'-Et-imidazol- | 460 -
= benzisoxazol- . 1'-ylphenyl
5'-vl :
39 3’ ~amino- pzl-a Et 2'--CH30CH; -~ 458
benzisoxazol- : imidazol-1'- o
5'-yl viphenvl :
40 3/ -amino- pzl-a Et 2'-(CH3) 2NCH;- 471
: benzisoxazol- : : imidazol-1'-
5'-vl ' viphenyl
41 ‘3’-amino- pzl-a Et 2'-CH3- 478
- | benziscxazol- ' benzimidazol-1'-
5'-yl- ' vlphenyl
42 3’ -amino- pzl-a Et 2'-Et-imidazol-1'- | 442
benzisoxazol- ylphenyl
5'-vl
43 3'-amino- pzl-a Et 2,5-diF-2"'-Et- 464
benzisoxazol- imidazol-1'-
S'-yl ylohenyl
44 3’ -amino- pzl-a Et 2-F-4- 451
benzisoxazol- morpholinophenyl
5'-vl '
45 3‘-amino- pzl-a Et 2'~iPr-imidazol-~-1'-| 456
benzisoxazol- viphenyl
S5'-yl '
46 3’ -amino- pzl-a Et 2-F-2'-CHs3~- 446
benzisoxazol- imidazol-1'-
5'-yl viphenyl
47 3’/ -amino- pzl-a Et 3-NH;-2‘-NH380;- 540
benzisoxazol- [l l'] blphen 4-yl
. 5'-y1 . P
48 2’ -amino- pzl-a|  Et 32 N02 2'—NH290’»— 548
benzisoxazol-"| *  |© - [l l ] blphen—d yi
o 5=yl — - : '
49 3’ -amino- pzl-a|  Et 27- CH3 1m1dazol 1-|428
benzisoxazol- | -~ | vlphenyl
5=yl
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benzi soxazol -

CH3CH2 2-F
5-y1'

hen vyl
repr esent VO 9&57951C
tabl e is-intendeth:

(2.

S

-[1, 10]

bi phen=4-y1 5-v I‘i36
"(CH3 ): 2NCH2- :
183 WO 98/ 57951 Pg. k/U898/12680

.-npl es of the present
to be paired with each fornulae at the start of the

48, 9.

henzi soxazol

i nvention.

3

-am no- p
i i nidazo

zl -

«fThe fol | owi ng tabl es contain

Each pespfusys/izgseeach

h
H2N N

table. ; For_ exanpl e exannle_l in Table 2 is intended to be paired 5 wt
each of, fofn®0 ake. al3~‘Y6m1fFabI e |2Ri8|Rta B . ~. | nI2N(OH2pN+2- (10~ . N MBB
NH2 N NHZ |al H' 3 "R1a=CH3' ﬁWﬂ?DiiQEQOQQrE@aYIF3 Cc2
Rta_ CF3 aji - Rlak: R183=SCE ' .
R1a=SOCH3 - §1_R_ = CcH3 B R
Rla=d :a7 Rla=B PFPZR ae RIStO e, K
Rla= CO2CH3 ~B5F 4 ILWH g . iz
H2N N .H2N \s\?B VATBY NH2 I\F,tl-l dl ' sl s ;
d2 Rla=CF3|e2 H ¢ Rla= SCF{@eg
Rla:SC£}B_e45§¢’ D2 CR_R ;
R1a=S02CH3 | : d6 Rg@nchsgﬁaﬁgﬁ.c _21a;Ojd7”H R1L.
: : S Brtayl : : - .
- }1:54 .-3/~-amino- pzl-a . Et -5=(2 -CH3302-._ 525
D benz;sox?zol~ - e phenyl)pyrlmld-2-y1J4
I-y .
55 . 3'~amino- pzl-a Et 3-F-2'-CH3502- 542
benzisoxazol- [1,1’ ]—blphen 4-yl |
5'-yl
56 3’ -amino- pzl-a Et 5-(2° -NH;SOz- } 502
:benzésox?zol— phenyl)pyrid-2-yl
L] __y N
57 3’ -amino-~ tzl - 3-F-2'~CH3S02~ 494
: benzisoxazol~ [1,1’)-biphen-4-yl
- 5oyl . oL _ "
‘58 ‘3’-amino- " tzl - 2'-CH3-imidazol-1"-| 402
| benzisoxazol- ylphenyl -
5'-yl ' : R
59 3’ ~amino-- tzl - 2-—NH2302 [1 171- | 475
' ~benzisoxazol- . ' biphen~4-~yl
' 5'-yl : o :
60 "3'-amino- | tzl - C2-F-4-(N-- 437
benzisoxazol- pyrrolidinocarbonyl)
S'=vyl phenyl =
61 "3 -amino6- tzl - 2-pyrrolidino-4- (N- 488
| benzisoxazol~- pyrrolidinocarbonyl)
: 5t-vl . - .phenyl g
62 1" -Amino- tzl - 3-F-2'-=NH2S032~: 505
1soqu1%?l -7~ [1 1 ]—hlphen 4-yl-
63 1'-Amino- tzl - '3—F 2’-CH3SOz-" 504
isoqui%?177'—. (1, 1']-blphen-4—yl
64 1" -Amino- pzl-a CF3 -5~ (2'-NH2502~ 545
beqzésox;zol— : : : pheny])pyrimld 2-y1.. :
) _y - T
65 | " -1'-Amino- | pzl-a CF3 2'-CH3- 1m1da"ol -1~ 1 468
- - | benzisoxazol- |. : . - ylphenyl . = .. ...
- 50—yl ) T L
66 "~ 1'-Amino-- | pzl-a CF3 2-F-2'=CH3~ 486
-.. | benzisoxazol-- o . imidazol-l-'-- A A
5'-yl- viphenyl ' o
67 “1'=Amino- pzl-a CF3 2-F-1'-CHy- 486
‘benzisoxazol- ' S ~imidazol=2'-"- SRR
© 5'=yl . v1phénvl

17¢



d5 R1a=C02CHS.

"t A-B

e8 R a=C2CH3 fe Rla=CO-CH3 dg Rt a=CH20CH3 e9 Ri a=CH20CH3
fg Rla:CHZOCH3 10 184 WO 98/57951 PCT/US98/12680 R a Rla Rla N N H2N

'IHV B AN BNNH H2ZN N NH2 : N NH2 9, Rla=CH3 '‘hl Rla=CH3 11

Rle=CH3 92 Rta=CF3 h2 Rla=CF3 .12 Rla= CF3 93 Rla=SCH3 h3 Rla_SCl b 13
Rt e=SCH3 WOABRIBESOCH3 h4 R1a=SOCH3 14 Rta=SOCH3 95 Ri areGREeBidss
R18=SC2CH3 i 5 Rla=S2CH3 96 Rla=d h6 Rla=Cl ig Rla=Cl 97 R a=Br h7 Rla=Br
i 7 Rla=Br ge ”‘a—CQZCH3rhg Rl“—P“OP“°4%%,Rla GO2GH3 %%—RL&—CHZC
Rla=crzocH3 °8o| % HYRPY R £ | At RHg- RPZNLTJQN 0468 fV |
H2 0 B NNNN 2 11 R1g=CH3 k1 Rla=CH3 ¥ jR RtafFCF3
k2 Rla=CF3 {3 RUra=GE 2§gﬁ§ k3 =SCiS 13 - —F =SOCH3
k4 Rla:SCEkB-141§§§n§G§H§olj5 1a=302CH3 k5 Fﬂ? Sggés j6
Rla=C k6 |Rla={1 1gsRigxCl j 7| Rla=Br k7 Rla=Hr {7 a-(DZCHB kg
R1. a=CO2CH3788| R1aCO&kko- 19 Raﬂ—@hjzoca@mg a= @hﬁwgo@a TFZgEr 185
WO 98157951 PC| Adds35d268601 - H a Rg R aa [1,1')-biphen-4-yl |
5'-vl .
71 1'~Amino- pzl-a CO2H 3~F~-2'-NH,E8Cp- 537
benzisoxazol- o [1,1’)-biphen-4-y1
5! -yl
72 1'-Amino- pzl-a CONH, 3-F-2'-NH3S0,- 536
benzisoxazol- {1,1'])-biphen-4-yl
5'-vyl
73 1'-Amino- pzl-a COzEt 3-F-2'-CH3S03- 564
benzisoxazol- [1,1')-biphen~4-yl
51 vl -4
74 1'-Amino- pzl-a COoH 3-F-2'-CH3803~" 534
benzisoxazol- {1,1’]-biphen-~-4-yl
5'~yl '
75 1'-Amino-~ pzl-a CH,0H 3-F-2'-CH358032- 522
benzisoxazol- [1,1’]-biphen-4-yl
Sc_yl . )
76 1'-Amino- pzl-a | (CH3) oN~ 3-F-2"'-CH3S02~ 549
benzésoxizol- CH; {1,1'])-biphen-4-yl
O_y,
77 1'-Amino- pzl-c CO,Et 3-F-2'-CH3S0,- 564
benzisoxazol- (1,1'}-biphen-4-yl
: 5'-vl -
78 1'-Amino- pzl-c COLH 3-F-2'-CH3S05- 534
benzisoxazol- [1,1’])-biphen-4-y1
5'-yl
79 1',2',3',4"'- pzl-a CH3 2'-NH2802~(1,1']- 488
tetrahydro- biphen-4-yl
isoquinol-7'-
vl
80 1'-Amino-~ pzl-b CHj; 2'-CH3NHSO-{1,1']-| 513
isoquinol-7’'- biphen-4-yl
v1
81 4’ -amino- pzl-a CH3 2’'~-CH380,-[1,1']1- 498
isoqui%?l—7’— biphen-4-yl
Y
82 1'-Amino-~ pzl-a CFjy 2'-CH3S02~[1,1']}~ 552
isdqui??l—7'— biphen-4-yl
Y
83 1'-Amino- pzl-a CF3 2-F-4- (N~ 513
isoquinol-7’- pyrrolidinocarbonyl)
vl phenyl
84 1'-Aminc- pzl-a CF3 3-F-2'-CH380;~ 570
isoqui%?1-7’— [1,1’])-biphen-4-yl
Y
85 1'-Amino- pzl-a CF3 2'-NH2S802-[1,1"]- 553
isoqui??1—7’— biphen-4-yl
Y
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HONNHN HNOAB |

b Ri a=SONBBIYs/sr9S

0 "VA--B 11 \A (s \ NoO
NH2 ml R1B-- GH3 nl Rla=CH3 01 Ria=CH3 " n2 Rla=CF3 n2 R'=0F3 02 Rsa_CF3.
Fi | a=SCH3 n3 Rle=SCh}1 03 R a=Sch3 md R a=SOCH3 n4 R
1a=SC2CH3 05 Ria_SCRCH3

N NNIJ, 11’

NH2 NH2

nB8

=SOCH3 04 R a=SOCH3

Rla= Cl n5 p@i7usbs/HasRl’ =Cl

N, N~

nm7 R'--Br n7 R1"=Br *» 07 Ra=Br. n8 Ri.a=C02CH3 n8 R1a=C0oCH3 08 R a=CO2CH3
My R CFlZOCH3 na:- R18 CH?(T‘H? O Ria=CHeQCH3 _Rla Ria H B a ~N._N= N AA
g~A~-B N O ENE P¥1'aI\H2 ACFy - ' :
Rla=CH3 P2 r2 R
Rl a=SCH3 P Jﬁ?j%
R'a_SORCH3 152C
r7 Rla=Br P
R1a=CH2OCH3|
JNN= N x [1,1']-biphen-4-yl
89 | " "1'-Amino- = '} pzl-a. CHj . - "3-F-2'-CH3S02- :| 516
. ~15qqui%?117{f . -{1,1')-biphen-4-yl |
Ty _ LT TR i
" 90 “1'-amino- | pzl-a| - CF3’- - 2" -NH2802-3-Cl= - |- 587
.. | dsequinol-7’~ | ST (1,1'])-biphen-4-yl
vl e : - :
91 1'-Amino- pzl-a CFj3 2'-NH2803-3~CH3 - 567
isoquinol-7' - (1,1')-biphen-4-yl |
vl
92 ~1'-Amino- pzl-a CF3 2'-CH3NHSO2-[1,1')- | 567
_isoquinol-7’- biphen- 4-y1
v1
93 . 1'-Amino- pzl-a . Bt 2 ' -CH3NHSO2~ [l 1 ]- 527
isoquinol-7'- _ biphen-4-yl
94 1'-Amino- pzl-a Et 2'-CH3S02-[1,1')- 512
isoquinol-7’ - - - biphen-4-yl N
95 “1'-Amino- pzl-a n-Pr 2'-NH2S02-{1,1']}- | 527
1 isoquinol-7’- : " biphen-4-yl - .
96 *1'-Amino- pzl-a n-Pr 2’ -CH3NHSO2-[1,1"]}- | 541
. 1soqu1nol -7~ blpnen 4-y1 S
3 yl : o
1 97 | - 1'-Amino- pzl-a n-Pr 2/ -CH380;3- [1 1)~ | 526
. isoquinol-7'- _ biphen-4-yl
98 | .+ 1'-Amino- pzl-a Et _ 3-F-2'-NH,505- 531
.isoquinol-7’'- .[l 1]} blphen-4-yl.
. . . ‘vl S C
99 " 1!'-Amino- pzl-a: Et : 2'—CH3SO;- 530
isoquinol-7’- : : 1. 11, 1 ]_ biphen-4-yl .| . ..
100| ~1'-Amino- pzl-a Et e N= _ 455
' =..1soqu1nol 7'- : pyrrolidinocarbonyl |. =
- 2 - ; : N e -
1101 - 1'-Amino- | pzl-a CF3 4- (imidazol-1"~yl) | 464
| isoquinol-7’- | : phenyl C
102 ~“1'-Aamino- | pzl-a CF; 3-F~2'-CH3- | 496
o 1soqu1no; -7~ : : - imidazol-1'-- S
. iyl " ylphenyl :
1103 1'-Amino- 1 pzl-a Cri 2'~CHj-imidazol-1'-| 478

vl .
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H2 N NH2 N NH2. st Rya CH3 t1 RRa_CH3 ... ul Rta= CH3 - S2 R4a CF3,,, Ca
t2 Rle=CF3 U2 Rta_CF3:..,.. S3 Rt.a=SCH3 t3 Rla=SCF13 U3 Rta=SCH3 84

Rt a=SOCH3 t4 R113=SOCH3 U4 Rta=SOCH3. S5 Rl a=S02CH3 t5 R1a=S02CH3 u5
Rle=S@2CH3 S6 Ria=Cl to Rta=CG U6 Rla=Cl s7 R a=Br t7 Rla=Br u7 Rla=Br S8
R1d=Co2 CHY X§/3REe=CO2CH3 u8 Rt a=CO2CH3 sg Rla=CH20CH3 t g RloososReh3 ug
Rta=CH2OCH3 ' - Ala Ala- g 2N~ N, Nr o HQGi3TA.B / NNN# vi1 -

Rla=CH3 wl RISV Rta—CF3YW—hta=
R1a=SOCH3 W~ R|arShoiars rP\‘E&,,Felc e b s
V7 Rta=Br W Ria=Br 8 Rla=C{RCH3 Y8 Rt a=C02
8t a=CH20CHB7 0& g7 vp-sgzﬁz;m PELALBYS léﬁ?ﬁ—
H2 | NH2 NON NRZ2B:nXilsd3da=aQH3 | Y1 R1h=CH3
Rla=SCl. YB Rla SCl {3'-v1 : ' :
106 3’ -amino- pzl-a CF3 3-F-2' —NHzSOz- 561
benzisoxazol- (1,1’]-biphen-4-yl
. 5 ' __yl . L.
107 3’ -amino- pzl-a CF3 2-F-4-(N- ] 503
benzisoxazol- : pyrrolidinocarbonyl)
5'-vl phenyl
108 3’ -amino- pzl-a CF3 5-(2'-NE2502~ 544
ben_z;soxizol— phenyl)pyrid-2-yi
=Y
108 3'-amino- pzl-a CF3 5-(2’-CH3S0;~ 544
' benZéSOXTZOl— phenyl)pyrimid-2-yl
'y _
110 3’-amino- pzl-a CHj pyrid-3'-~yl-phenyl | 411
benzisoxazol~
: 5'-vl
111 3‘~amino- pzl-a CF3 2-F-pyrid-2'-yl- 483
benzisoxazol- phenyl
, Er oyl .
112 3/ -amino- pzl-a CF3 3-F-2'-NH2S802~ 560
indazol-5'-vyl : (1,1’]-biphen-4-y1
113 ~3'-amino- pzl-a CF; 3-F-2'-CH3803- 559
indazol-5"'-yl [1,1’1-biphen-4-v1
114 3’-amino-~ pzl-a CF3 2-F-4-(N- 502 -
indazol-5'-yl pyrrolidinocarbonyl)
phenyl
115 3’ -amino- pzl-a CHj pyrid-3'-yl-phenyl | 410
indazol-5'-vyl
116 3’ -amino- pzl-a CF; 2-F-pyrid-2'-yl- 482
indazol-5'-vy1l phenyl
117 31~ pzl-a CF3 3-F-2'-CH3803~ 583
aminomethyl - {1,1']-biphen-4-y1
naphthal-2"'-
vl
118 3'-amino- pzl-a Cr3 3-F-2'~-HOCH3~ 510
benzisoxazol- {1,1’]-biphen-4-yl | -1
5-v1
119 3'-amino- pzl-a CF3 3-F-2"'-(N- 525
benzisoxazol- : methylaminomethyl) -
5-v1 [1,1’)-biphen-4-v1
-120. 3'-amino- | pzl-a{- CF3 3-F-2'~bromomethyl- | 574
: benzisoxazol- | ' (1,1’]-biphen-4-yl | .
g ERe . . | _
121 3'-amino- ‘pzl-a - CF3 o 3-F-=2'~(N-- 573
benzisoxazol- : _ pyridiniummethyl) -~
; 5-y1 . - [1,1’])-biphen-4-y1l
122 - 3'-amino- pzl-a CF3 3-F-2'-aminomethyl-| 511
: benzisoxazol- 1 [1,1!']-biphen~-4-yl
~ 5-vl - ' L o
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X4 Rla=SOCH3 Y4 Rlas SOCHS X5 Rla=SO2CH3#y5, Rt a=S02CH3 X6 Ria=Cl YG R'=Cl
X7 Rla=Br Y7 Rlg=Br x8 Rla=CQ2CH3 ya. Rla= CO2GH3 x9 R18=CH2OCH3 yg
Rla=CH2OCH3 EX# ‘A B 1 phenyl 2-.(ani nosulfonyl)phenyl 5 2 phenyl

2- (et hyl Qmmgyglfonyl ) phenyl 3 phenyl 1-pyrrolidinocarb nyl

2- (et hyl sulfonyl)phenyl 5 phenyl 4-norpholi;no 6 phenyl 98¥)Us518/19§%
2-(1'-CF3-tetrazol -2-yl)phenyl 10 7 phenyl 4- nor phol i nocar bonyl 8

2-pyridyl Pigam noqu-aimmd-) phemyl-0)2- pgF3 dyl | 2- ( mBt-FyRariiNesul f dnyé3 ghenyl
10 2-pyridyl 1-|phénzisakarsdar honyl [1° 2-pyri dyPyPrehidin lmethydyl|) pheryl
15 12 2-pygpidyll 4: nﬂﬁﬂﬁﬂ ino 13 2 Jl_lytj gyl 2 ril. Fh-hinhen di-va || Yplenyl
14 2-pyri dyR24- rmrbhoﬁ‘mﬁtft‘arb RFL-ab 3-8 i dy| 32F %m%ﬂWﬂ)—phéﬁ%l 16
3- pyri dyl R $ anyl 20 1jpt3Y T 1
1-pyrr0|id- 1 rl_ylo.jlf' Y - =pre ] dyl
4- mor phol i 1t et¢ - B- ;if't‘aﬂ 4NsE ngig/I
4- nor phol i poc: gyl 2- (am 19§ ‘i]. -
2-pyrimdy} - pheny| 24 n%,w..] -
1-pyrrol i di T ZEReTy S S L T T
2-pyrim dyl i mdyl 2-{ 1" aGhathptdmiad))~2-Y| ) phdny!
28 2-pyrimjdyl - norghehi nocajbonyl {29 5-pyri ﬂmﬁld&dmﬂhylfonyl ) phenyl
30 5-pyrimldyl P-(rethyl ani nogul fon¥l) phenyl | 301 5 gdwhiphenl-4-v1
1-pyrrolidi rlaaalr boaylamino- pzl-a CF3 3-F-2'-(1"N- - 580
benzisoxazol- piperazinylmethyl) - :
S-v1 : ) [1,1’])-biphen-4-vy]
128 3'-amino- pzl-a CF3 3-F-2'~-(1"N-methyl-| 695
benzisoxazol- 1"N-morpholinium) --
S-yl methyl)-[1,1']-
e y biphen-4-v1 ,
129 3'-amino- pzl-a CF3 3-F-2'-(N- 581
benzisoxazol- S morpholinomethyl) -
L 5=yl - - [1,1’)-biphen-4-y1 | . -
130 ' :3'-amino- pzl-a CF3 "3-F-2'=({N-methyl- | 555
. .| benzisoxazol- | . .. : ! N-methoxy)-- ° N
o -yl | I v aminomethyl)=- - .|
o 1 [1,1’])-biphen-4-v1l 3
131 3'—am1no— trz. .- 3~-F-2'-CH3S02~ 493
' benzisoxazol- : : : {1,1’]1-biphen-4-yl1 |
J - 5=yl ' — :
1132 " 3'-amino- trz. - | 3-F-2'-HyNSO3z- 494
._’benzxsoxazol— . o . [l 1'1—b1phen-4-y1
. 5=yl : o C
133 | ~.3"-amino- pzl-a CF3 3-F-2'-CH3NHSO2- | 575
benzisoxazol- {1,1')-biphen-4-yl
134. 3'-=amino- 1 ez21" 7} - 2'-(CH3)2NCH2-3-F~ | 473
" | benzisoxazol- '-[1-1’]—bipheh—4-y1
o4 5=yl e A
1135 3'-amino- pzl-a CH3CHy {-2' —(CH3)2NCH2 Z3-F- 1 499 -
! benzisoxazol- . : [l 1t ]-blphen—4-yl ' :
: _ 5=yl ' - -
IT36 1 5 camino- | pei-a| CH3CH; | Z-F-(2 = (CHj);NCHz- | 489,
1+ 1 benzisoxazol- |- . | imidazol-1"- R

e yliphenyl |
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35 32 5-pyrinmdyl 2-(ne.thylsul fonyl)phenyl 188 WO 98/57931i ~

PCT/ US98/ 12680 33 5-pyr.imdyl: 4-norpholino 34 5-pyrimdyl = 2-(1'-CF3

tetrazol - 2-yl)phenyl 35 5-pyrimdyl 4- m)rphol i nocar bonyl 36 2-Cl' =phenyl .
2- (am nosul fo | .)phenyl. 5 37 2-Cl-phenyl . (et hyl am no' sul f onyl ) phenyl

38 2-Cl1- %79%{ pyrrol i di nocarbonyl 39 2-Cl- phenyl PCT/US98/12680

2- (et hyI sulfonyl)phenyl 40 2-Cl-phenyl 4-norpholino 41 2-d -phenyl

(1' - CF3-t et r bk -fohjjomihgngebles Idhrd2i2r Geplienyht 4t 1wy pheipleeagkonyl 43
phenylui’e (ﬂag&&uh&&emu&henyﬁa&ﬂ e%'tE phgn

met hyI S sul flgrleéu ,).,gﬁ hengf xg%rflr%%l?liedllr?oégFSBﬂ?fl 46
phenyl r}imﬁahyl [ %f)}hefrﬂflm“lf? A} 59f- PRy IE Abepiphdkino 48

- pheny| F@: (eprangi@. t @Kﬂmbe P-ird YisldieyR id9inPendedphenpe paired

r pisol ivioerardaasty lo £5@ o2Zmb14é Fapligny! 2- (ani nosul f onyl ) phenyl 51

5-di F- phenyl 2-(nethyl am nosul fonyl ) phenyl 20 52 2, 5-di F- phenyl

pyrrolidinocarbonyl 53 2,5-di F-phenyl 2-(nethylsul fonyl)phenyl 54

5-d

(

, i F- phenyl 4-norpholino 55 2, 5- diésldenyl
-(I"-CF3-tetrazol -2-yl ) phenyl 56 2,5-diF-phenyl 4-norpholinocarbonyl 25
7 phenyl 2-(N-pgywrolidinyl-nethyl)ghenyl 58 phenyl

. 2-(N-pi peridinylj- net hyl ) phenyl 59 phenyl (N—nnrph51 no- nethyl)phenyl
0 phenyl 2-(N, N\/ thyInDrphollnlum\ﬁq hyl)phenyl .61
2- (N-pyridinium Ipphenyl 30 62 phet I
2-(N-4-(N, N . t éyalgo) pyr (%
2- (N-azat an t h{l ) phenyl 64 g Ilnetbyl)bﬁ%nyl 65
phenyl 2- (N pi perazinyl - nethylﬂphenyl 35 66 phenyl 23N, N

2-
2-
2-
2-
2-
4-
2
1-
2
2
5
6

I)phen

BOC- pi per azrR qut hyl )phen¥|l N N7 NH, N NH,
ay R1a=CH3 by H1B=CHa Cq R1a=CH3 '
ay F{1a=CF3 b2 R1a'—'CFa c2 H1a=CF3
ag R13=SCH, - by R'3=SCH, cs R'a=5CHg
a4 R12=SOCH, bs R'@=S0CH, cs R'¥=SOCH,
as R'3=50,CHg bs R'"=S0,CHj cs R'2=80;CHy
ag R1%=C1 . bg R'2=Cl ce R'2=Cl
ary R'%=Br by R'®=Br ¢; R'e=Br
ag R'=CO,CH, bag R'3=CO,CHj4 cg R12=CCQ,CH,
aa R'=CH,OCHs bg R'2=CH,OCH3 cg R13=CH,OCHj,4
R R2
N7 ) N//
HaN_ N R H N H
I ‘et n-B Y s
) )
P 'l
N™ "NHp N H
dy RY3-CH, e1 R'8=CHj f; R1%=CH,
dz R'8=CF, e2 R13=CF, f, R18=CF3
ds R12=8CH, . e3 R'2=SCH, f3 R12=SCH,
ds R'2=50CH, e4 R12=S0CH; fs R'2=S0CH,
ds R12=80,CHg =~ - es R'2=80,CH; fs R'2=S0,CHs
dg R'2=Cl &g R¥=Cl - {s R'%=Cl
d; R'8=Br . e7 R'%=Br - iy R%=Br
dg R'=CO,CH; ~~ ©s R'®%=COCH; . . fg R12=CO,CHg

_ dg R'2=CH,OCH; ey R'%=CH,OCH;3 ' fy R=CH,OCH;
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67 phenyl . 2 (N—|n1dazolyl

2- (N- guani di ny

76 phenyl 2 - (2 -
am :ioi mdazol -

9°..: WD 93/5

2-
2-
2-
1
2-
2-
18
(
8
2-
2-
2-
2-
2-
2-
2-
2-
1

(2- pi peridinyl)phenyp
(2-imdazolidinyl - néN
(N(Z ami noi mi ‘'dazal

(3- pyrrolldlnyL
(i m dazol -1 yH?c

73 phenyl .
45 .75 phenyl
- pyRRol |d|nyl) phenyl .
.78 phenyl 2- (ank
t h I) 50.. 80
) - hyl)phenyl
82 dpheiayB ;
onyl .). 84'ph'

R'2=SOCH3
R'2=S0,CHj
Ra=C|

R18=Br
R'8=C0O,CH,
R'8=CH,0CH3

70 phenyl
2- (am di nyl ) phenyl
2- (i mi dazol yl ) phenyl
2- (2 |n1dazoI|d|nyI sulfonyl)phenyl
%77 phenyl -

etyl). .86 2-pyridyl

B5TNRE ; /U898/1}§&l-
N—plperldlnyl--nethyl) pllen yi
9 2-pyridyl 2-(d} R'a=oeghyl mor phol imyi ria:oms hyl- )phenyl

thyl)phenyWh68 phenyl
2- (N- met hoxy- N- net hyl am no- nethyl)phenyf
2- (N-pyridoriyl-nethyl)phenyl
n'e hyl') Pheyy be; 7%511 phenyl .
phenyl
2- (i m dazol i di nyl) phen

H‘a—802CH3
R'a=C)
R'8=Br
R1.a_'-=_COQCH3
R18=CH,0CH3

.85

69 phenyl
2-(N-(N , N - dlnethylhydra2|nyl- 40
72 phenyl

Z-gl yci noyl ~ -
(N-- pyrrollﬂ\.“
Nmzpyr|dyl
88 2-pyri dyl

BETMROAFFS

B
_ I--nethyl)phenyl

- NHz
2- (N—norphollno met hyl ) phenyl
QOR2=pNy i dy|

(N-pyri di ni um gerMdcFphenyl 5 91 - pipccely| : ‘Iz 'R'®=CF3

(N-4- (N, N -di ng} myi-8aHp 0) pyr|d|n1Uﬁh_gg%hyl)phenyl %gnﬁ-ggm dy

(N-azat anyl - neb pmygb@ acii\ azet i di nyl, ﬁﬂt@géﬁphenyl 94

pyridyl 2-(N-p ?ﬁﬁéb nethyl) L 5 2- pyrrld fa_

(N, N - BOC- pi pebgﬁh athyl)phc ggé%Hgyrl 1{5 zm_g?"_'c.Ha_

(N—|n1dazolyl h?[ phenyl 97 2 YLiad i, R'eBr

( N- met hoxy- N- %& Qﬂ&no nmet hyl ) héﬂ g 2-pyridyl m-

N- | | 2- 022 N (NN P B RS | -
St AL R b g
Rm R18

" l4 R'®=80CH3
s R'=80,CHj
Ig R'=Cl

l; R8=Br

Ig R13=CO,CH;3
lg R'3=CH,CCHs



100 2-pyridyl 2- '('af'n' d'i nyl ) phenyl 101 .2' pyridyl 2-(N-guanidinyl)phenyl 102

2-

pyridyl 2-(imdazolyl)phenyl 7.03 2-pyridyl 2-(im dazol i di nyl ) phenyl 20

104 2-pyridyl 2-(2-imdazolidinyl-sulfonyl)phenyl 105 2-pyridyl

2-
2-
2-
2-

2-
2-
2-
2-
2-
11
2-
2-
2-
12
2-
2-
2-
2-
2-
2-
2-
3-
2-

(2-pyrrolidinyl)phenyl 106 2-pyridyl 2-(2- piperidinyl)phenyl 107
pyri dylwQsgsasidi nyl - met hyl ) phenyl 108 2- pyri dyl PCR/US98/12680
(2-1 mdazolidinyl -met hyl ) phenyl 25 109 2- pyr| dyl

(N-(2-am noi m dazolgyh) - net hyl ) phenyl 54,110 2- pyri dyl

di met hyl am n0|mdazo -1-yl 111 2-pyridyl 2 - (3 -am n@p enyl ) 112
pyridyl 2-(3-pyrrolN /dll yl car bony;l_l) : 2-pyridyl 2-gl 710y| 30 114
pyridyl 2-(iyndazol M=yl dtetyl) £ ri gyl N,\
(N-pyrrolidiRy
(N- pi peridinyl -
8 3-pyridyl 2f(NJN - met hyl nor php
(N-pyridiniu rl ) phenyl 12M. %I’I dyl

(N-4-(N, N -di net h i no) - pyri di ni uff2et hyl ) phen ’1*221 3- pyri dyl

(N-azat anyl - naﬁhpqha):phgnyl 122 3-jyystedyih, 2- (N-azet jdigndeyret hyl ) phenyl 40
3 3-pyridyl 2-fNaptpefazinyl - retfiygrpdenyl 124 3- By Ihl1d£l:

(
(
(
(
(
(
(i
p
(

3N
pyr -

pyr iyl A52( N N/rR}(m m?’o-nmw ) pheny!
i um et hyl ) phiny 35 119 3-pyridyl

yl) hen@l 11_

N, N' - BOC- pi pesariagtryret hyl ) ph yflpa 3-pyri dy[)3 R'a-\JCh’;

N-i m dazol yl - hwga_)@ gnyl 126 4, R13=S0CHq

N- met hoxy- N- g, g@%1 éi)- et hyl ) '¥éozc 27 3- pyrbdgha =850,CHs

N pyri donyl - t yal_ enyl 45 1 _C

N-(N, N -di "h ra2| nyl - é)rhenyl 129 %6 Uyl

am di nyl)phe I r|dyI di nyl)ph’n d 31 3 pyri dyl
i m dazol yI') pEn{l. ﬁi 2 3- pyr 8 Pndazollﬁﬁég _ 133
y.r-,dyl 2- (é“‘-ﬁﬁa‘&* i nyl - 8Hény|

2- pyrrol i di nyl) pheayl 135 3- pyr| dyI 2-(2-piperi d| nyI )phenyl

oy }_)\‘(N\A/B hﬁ(nm
0]

=
N B
™
I H2 N N H2 N
|
NH» Z ’\) =
ps R'8=CHg q R'8=CHj, ry R'CHj
pa R'2=CF, g2 R'8=CF; r» R'&CF,
ps R2=SCH, Qa R1a=SCH3 ra R'3<SCHj43
ps R'2=SOCH, g4 R'2=S0CH, rs R13=SOCH;
ps R*=SOsCH3 qs R'#=SOxCHj rs R'2=50,CHj
ps R'8=Cl qe R'3=Cl rs R'3=Ci
py R'2=Br q7 R'8=Br r» R'8=Br
pg R13=CO,CH3 qs R'8=CC,CH3 rg R'2=CO,CHy
pg R'@=CH,OCHj Qs R'@=CHZOCH, rg R18=CH,0CH;
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136 3-pyridyl  2-(anidinyl-nethyl)phenyd#85 137 3-pyri dyI
2- (2-imdazol i dinyl - et hyl ) phenyl 138 "3-pyri dyl

2- (N-(2- am noi m dazol yl ) - met hy. |.)phenyl 190 VA . t WD 98/57951 -

PC. T/ US9 139 3-pyridyl’ 2-di met hyl am noi m dazol - pyridyl .
2- (3- am%%%gér%} yI) 141 3-pyridyl,. 2-('3-pyrrolidinylcar E)P%{//‘J#%Riég
3-pyridyl 2-glycin %l . 5 143 3- pyrldyl -2- (1 mdazol -1-ylacetyl) 144
2-pyrimdyl. 2- (N-Fb rrélidinyl - metmyl )phenyl 14192- pyrim dyI .

2 (N-pi peri di nyl - mephyl ) phenyl - 14622 pyri m dyl . n L
- (N or phol i no-ni¢ byl ), henyl 147N2-pyr idyl 2- (N,|N\ \A
rret hyl m)rphol I A _ N) phenyl_ YU N gi pyrim dyI _ PR
pyridiniu t'fhiyb:phéﬁ9l- afl 0-_'.

p - I 150 2 pyrim dyl

4- (N, N
- azat anyll np hyI ) phenyl 181 .p- pyr.im dyI 2- (Ngzeyrdi ayl -rret hyl )phenyl
5 152 2-pyri nNdyNHz (N-pi- peraN- Hé-'me'_t hy.l )ph'enyl' 5B 2- pyri m dyI

N, N - BOC- pi.per azi-nyl.- et hyl ) phenyl.~ 154 .2- pyri m dyl L

-(N

-(N

(N

- ( L
- (N-i i dazol yéi- W8s@N3 ) phenyl  156RP=@is i mi dyl. . uy R'%=CHy '
- (N- et hoxy- NnRisk@FAni no- met hyd RiFeGRy | . 156 2- pyr;o_lﬂff‘d;ﬁ Lot 4

-(N-pyri donyl ssnntﬂhsd:%ohenyl 20t31§‘P—Qewr| mdyl  us R"—SCl-b

-(N-(N ., N - di;mmtebgbomr azi nyl 1, REEbgEHRphenyl . 15§ Fﬁ'ﬂmq:mgl dyl

- (am di nyI ) phgngia_doHa- pyr i mi dthzs()gm-guam di nylyjpresstd,cHi6. O 2 pyr| m dyl
- (i mdazolyl )ghgmyt) 25 161 2- gygiagdyl (imd q:lua;tl;.nyl ) phenyl 162
-pyrim dyl 2'472R a.n%,dazol i di nyl bsniaf_g,nyl )phenyl 1§3R12_§),yri m dyl
-(2-pyrrolidi yh)a ) 164 2‘{3' A 2-(2-pi UREH Tl @g&_,)&phenyl 165
-pyrim dyl 2-5 ad t hyl) %66 2- pyr | :
-(2-imdazol i |ﬁiyl'b'q %H}F) he P RU% Soyrim dy"i o e H2OCHs

-(N-(2-am noi m dazol yl )| nmet hyI )phenyl 168 a“pyrl m dyl '

- di met hyl am noi m dazoF*- -yl . S

_V1 H1a=CH3"
Va R1a=CF3
V3 R18=SCH;,
V4 R18=S0OCH;
- vs R'®=S0,CH3
. Vs R1§=C|
ST .V7 R1B=BI' .
vg R12=C0O;CH3 wg R'8=CO,CHj
vg R18=CH,0CH3  wg R'@=CH,OCH;
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169 2-pyrinidyl 2-(3-am nophenyl.) 170 2-pyri mi dyl -
2-(3-pyrrolidinylcarbonyl) 35 171 2-pyrimdyl 2-glycinoyl 172 2-pyrim dyl
2- (i mdazol -1-ylacetyl) 173 2-Cl-phenyl 2-(N-pyrrolidinyl-nethyl)phenyl

174 2-Cl-phenyl 2-(N-piperidinyl-nethyl)phenyl 175 2-Cl-phenyl

2- (N-rmr prfysesinet hyl ) phenyl 40 176 2- Cl- phenyl PCT/U398/12680

2- (N, N.- net hyl mor phol i ni um et hyl ) phenyl 177 2- C1- phenyl

2-(N-p yr| di ni um net hyl) phenyl 178 2-Cl1- phﬁ'n,yl

2-(N-4- (N, N -di et hyl no).- pyridi nium net )ph?‘nyl 179 2-Cl- phenyl
2- (N-azat any! - net hyl )Zp e 5 180 2- C1-phegyN_ N,.

2- (N-azetidi nyl - met hyl )ph m81 2- Cl1- phenyl A

2- (N—pl perazinyl : - met

2- (N, N - BOC- pi per azi I )phenyl

2- (N-im dazol yl - net hyl )iphenyl 184 2-Cl-

2- ( N- net hoxy- N-metH}H Nip- met hyl . ) phenyl §_5@, 185 2- Cl1- phenyl

2- (N-pyri donyl met hyl)pheﬁyl 186 2.-Cl-phenyl

2-(N-: (N . - di met hyl Redeazi nyl - net hyl ) pReagl, 187 2- Cl- phenyl

2- (am di nyI )phenyl 1,88r=€4,; phenyl 2- (N gm_gk yl) phenyl 55 189

' 2-. C1- phenyl ( n;dﬁmoéd phenyl 1909% Glgpnenyl

2- (i m dazol i di nyI )ph,gng(ia é@ WD 98/ 57951 §Ta/ /12680 191 2-d - phenyl
2- (2-imdazolidinyl - u k=08 henyl 192

2-(2-pyrrolidinyl )p n {a 1 %2-Cl- phenyEA Ta(_g bi 6er| di nyl ) phenyl 194
2- Cl- phenyl 2- (ami d| Afa thyl) phenyl 5 ) a2 Cl phenyl .
2-(2-imdazolidinyl - nyl 196 2y Tapggd_t

2- (N-(2- ami noi mdazo“y )p7: anyl Yu87=g -:ghenyl :

2- di et hyl ami noi ni da? 8 2- C1- ph¥n¥i =SH409H i nophenyl ) 199

2- Cl- phenyl 2-(3- pyrrol i d| nyI carbonyl) 10 200 2-d -phenyl 2-glycinoyl 201
2- C1- pheay!| a2- (i midazol -1-ylacetyi) g02 2-F-phenyl

2-

(N- pyr 1 Ol iRyl - BT NYT) PRERY inosul fonyl) phenyl
5

2 phenyl- 2~ (methylaminosulfonyl)phenyl
3 phenyl l-pyrrolidinocarbonyl
4 phenyl - 2- (methylsulfonyl)phenyl
5 phenyl 4-morpholino
6 phenvl 2-(1'-Cri-tetrazol-2-yl)phenyl
10 7 phenyl 4-morpholinocarbonyl
8 2-pyridyl 2-(aminosulfonyl)phenyl
9 2-pyridyl 2~ (methylaminosulfonyl)phenyl
10 2-pyridyl l-pyrrolidinocarbonyl
11 2-pyridyl 2-{methylsulfonyl)phenyl
15 12 2-pyridyl 4-morpholino .
13 2-pyridyl 2-(1'-CF3-tetrazol-2-yl)phenyl
14 2-pyridyl 4 -moxpholinocarbonyl
15 3-pyridyl 2-(aminosulfonyl)phenyl
16 3-pyridyl 2-(methylaminosulfonyl)phenyl
20 17 3-pyridyl l-pyrrolidinocarbonyl
18 3-pyridyl 2- (methylsulfonyl)phenyl
19 3-pyridyl 4-morpholino
20 3-pyridyl 2~-(1’-CF3-tetrazol-2-yl)phenyl
21 3-pyridyl 4-morpholinocarbonyl
25 22 2-pyrimidyl 2~ (aminosulfonyl)phenyl
23 2-pyrimidyl 2- (methylaminosulfonyl)phenyl
24 2-pyrimidyl " l-pyrrolidinocarbonyl
25 2-pyrimidyl 2- (methylsulfonyl)phenyl
26 2-pyrimidyl 4-morpholino
30 27 2-pyrimidyl 2-(1'-CF3-tetrazol-2-yl)phenyl
28 2-pyrimidyl 4-morpholinocarbonyl
29 S—pyrimidyl _ 2-{aminosulfonyl)phenyl
30 5-pyrimidyl 2- (methylaminosulfonyl)phenyl
31 5-pyrimidyl l-pyrrolidinocarbonyl

35 32 5~ pyrlmldyl‘ ' 2-(methylsulfonyl)phenyl
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203 2-F- phenyl 2- (N-p| peri di nyl - met hy|, Mhényl 204 2-F- phenyl
2- (N-nor phol i no- net hyl ) phenyl 15 205% 3 F F- phenyl
2- (N, N - met hyl'nor phol i ni um net hyl )pHenyI 206..2% F- phenyl
2- (N- pyri sgwsissret hyl ) phenyl 207 2- F-phenyl ' - PCT/US98/12680
2- (N-4- (N, N - di.netrhyl am no) - pyri di ni-urin-" et hyI )phenyl 208 2-'F- phenyl
2- (N- azgtanyl sphenyl 4202 o251 phenyt 2- (N-azeti di nyl -net hyl) phenyl
210 2-F 3hen5-§%2ﬁl~ 9Qerazgnyh o Sﬁgajml_gzg,i)ghgnyhenyl T :
2- (N, N' 380C- ij_peidgiB h et hyhbeisﬂayinoc?a%o%yﬁ phenyl — . | i
2- (N i magazolarcirphily ) phengh (2hdnds ikl Poreyiphenyl -
2- ( Ns mret3trox y -2MQrephghgii no- net(ingtthplmm;nosxﬂffowzl)ﬁhlénphenyl '
2- ( N- pyrdgdony2-Olephehypheny L -pysrol FjreaatbonyIN- ( N, N - di- met hyI hydra2| nyl -
met hyl ) g¥eny|2-Cr@henFlphenygt (me(:hyﬁwhﬁnqxﬁﬁwy 17 2-F-phenyl
2- (N- guéf REAPYL 30 31 OPPRO (i az gl iphenyl 219 -
2- F-phe Vﬁdi nyky hen ?‘_1'2"2?) qﬁé}) P( phe S
2- (3% mi fonyl) RERVP S0 yﬁe_
2- (2- pyr ' yl -a'E-R % %hhﬁh{)!' )phenyl . 35 223
2- F-pherg%a -rret Ily- pEg Vel
2- (2-1 migga: hyl) phRREERy: é’czy b1
2- (Mg ( 2- Q¥ Al ) - meihynbyphenitho- 226 -F—phenyl
2- di net yd amngi-phéazl - - ylR-227- @Fﬁ@@ﬁ‘%oﬁ-ﬂ(&l&ﬁhéﬁphenyl ). 40 228
2- F-phenyd . 2(FB-pgheniel i di nyl-;aepRoyinocasbmirlF- phenyl 2-gl yci noyl 230
2- F- phersd 2-J.isvdiZFzphebyy| 2edapipo2BUE bt )didenyieny|
2- (N- pyr5lol i & irdiFephghyph@myfmetiglanimosiitanydnphenyl
2- (ROpi (f& i didwA-~HE-phenphedyPyrygl D@smzc%cbﬁrwlphenyl
2- (N- norghol i n&‘rﬁe‘tﬂ’f FE}M ny I“Q‘gﬁhfé
g-glltlliglyr ;[2| > Jﬁhg gef“gs iaﬁtJ&t:. %iﬁ)phgngﬁ?enyl
2- (e d- ( @Cﬂ S o) 7p§/“§'§ % t@,%%hengg 237
2, 57di F'é’é‘e“ yé“azat anyly: gﬁti? W1 -methyl)phenyl R
phenyl. . - 2- (N~morpholino-methyl)phenyl - _
60 phenyl S 2-(N, N'—methylmo*phollnlum-methyl)phenyl
61 phenyl 2- (N-pyridinium-methyl)phenyl ..
30 62 phenyl . ~2-(N-4-(N,N' ~dimethylamino) pyrldlnlum—
- _ Co : - methyl)phenyl. : o
63 phenyl : 2-(N- azatanyl—methyl)phenyl
64 phenyl 2-(N-azetidinyl-methyl)phenyl .
65 phenyl- 2-{N-piperazinyl-methyl)phenyl . - '
35 66 phenyl 2-(N,N'-BOC-piperazinyl-methyl)phenyl
67 phenyl. 2~ (N- 1m1dazolyl—methyl)phenyl .
68 phenyl 2- (N-methoxy-N- methylamlno—methyl)phenyl
69 phenyl 2- (N-pyridonyl-methyl)phenyl )
70 phenyl 2-(N-(N',N'-dimethylhydrazinyl-
40 . N T : methyl)phenyl -
71 phenyl.. - . 2- (amidinyl)phenyl .
72 phenyl - 2-(N=- guanldlnyl)phenyl
73 phenyl. 2-(imidazolyl)phenyl-
74 phenyl - 2- (imidazolidinyl)phenyl
45 75 phenyl . .. - 2-(2-imidazolidinyl-sulfonyl)phenyl
76  phenyl . 2-(2-pyrrolidinyl)phenyl :
77 phenyl = . 2-{(2-piperidinyl)phenyl
78 phenyl . 2 (amidinyl-methyl)phenyl . ..
79 phenyl 2-(2- 1m1da olldlnyl-methyl)phenyl
50 80 phenyl 2~ (N-(2- am1n01m1dazolyl)-methyl)phenyl
81 phenyl : 2-dimethy *ammﬁOlmldazol “1-yl . : :
82 phenyl 2- (3-aminoplhienyl)
83 phenyl . 2-(3- pyrrolldlnylcarbonyl)
84 phenyl 2-glycinoyl . -
55 85 phenyl 2= (1m1dazol l-ylacetyl)

86 2-pyridyl 2-(N- pyrrolldnnyl methyl)pheny1 '
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2,5-di F- phenyl ‘2- (N-azeti di nvl.“et hyl ) phenyl 239 2, 5-di F-phenyl

238
2- (N—p| perazi nyl - - Lnet hyl ) phenyl 240 2, 5-di F-phenyl
2- (N, N - BOC- pi perazi nyl -mmet hyl ) phenyl 241 2, 5-di F-phenyl.
2- (N-imdazol yl - net hyl) phenyl 55 242 2, 5-di F-phenyl
2- ( N- met YR §¥REFiet hyl am no- net hyl )phenyl 243 2, 5-di F- phewrytusesiaeso
2- (N-pyridonyl-nmethyl)phenyl 192 .. .. ?1 141.1 i pCT/US98/12680 WD
98/ 579547 244 2o h-idiyft- phenylz.Zy(.glbumalmﬁlxf@gwlhﬂlleﬁgy nyI met hyl ) phenyl
245 2, B&RF- phanyd i@ am dnyd-) (phevybho Rilfo Zn&etai 15 pheey
2- (N-. gifani oﬂmbrr)l;ﬂw@n | 5 24R,R' Emdtﬁyph@tghomqmm-dmzhwmmétwl 248
2, 5-di I‘—‘lophe YZIQYH dazol iZh (Wypyphéin u@ﬂ@é@)@—)@’ﬂ@np‘henﬂ .
2- (5-i Maz Qﬂlﬁﬂy-lsul fonﬂ‘)‘ émé N al“lZJQO"PYSlélLFi\pmenyl
2(2 plg O|Iéjlerl yI)phe eﬂ 2(2 pip lidi
yl net 252 2, %n 0 1 5 di p- phenyl Yl 2-
henyl zoI 254 !}(Nde irg1 ol i dazol yl 255
2, 30di @ﬂaher‘!}dpﬁi@ﬁ 5-di F?ﬂh‘ﬁ]n)(l 5 Ii‘) hen l
2- (3- pygg ol i Fippiggnbonyl ) 2-Yx- a&zdaz i En ycl noy
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2~ pyrldyl 2-(N-(N',N'- dlmethylhydra21nyl—
15 methyl)phenyl
100 2-pyridyl 2-(amidinyl)phenyl
101 Z-pyridyl 2- (N-guanidinyl)phenyl
102 2-pyridyl 2- (imidazolyl)phenyl
103 2-pyridyl 2-(imidazolidinyl)phenyl
20 104 2-pyridyl 2-(2-imidazolidinyl-sulfonyl)phenyl
105 2-pyridyl 2-(2-pyrrolidinyl)phenyl
106 2-pyridyl 2-(2-piperidinyl)phenyl
107 2-pyridyl 2-{amidinyl-methyl)phenyl
108 2-pyridyl 2-{2-imidazolidinyl-methyl)phenyl
25 109 2-pyridyl 2-(N- (2~aminoimidazolyl) -methyl)phenyl
110 2-pyridyl 2-dimethylaminoimidazol-1-yl
111 2-pyridyl 2- (3-aminophenyl)
112 2-pyridyl 2-(3-pyrrolidinylcarbonyl)
113 2-pyridyl 2-glycinoyl
30 114 2-pyridyl 2- (imidazol-l-ylacetyl)
115 3-pyridyl 2- (N-pyrrolicdinyl-methyl)phenyl
116 3-pyridyl 2-(N-piperidinyl-methyl)phenyl
117 3-pyridyl 2~ (N-morpholino-methyl)phenyl
118 3-pyridyl 2-(N,N'-methylmorpheolinium-methyl)phenyl
35 1189 3-pyridyl 2- (N-pyridinium-methyl)phenyl
120 3-pyridyl 2-{N-4-(N,N'-dimethylamino) -pyridinium-
methyl)phenyl
121 3-pyridyl 2-(N-azatanyl-methyl)phenyl -
122 3-pyridyl 2- (N-azetidinyl-methyl)phenyl
40 123 3-pyridyl 2-(N-piperazinyl-methyl)phenyl
124 3-pyridyl 2-(N,N'-BOC-piperazinyl-methyl)phenyl
125 3-pyridyl 2-(N~imidazolyl-methyl)phenyl
126 3-pyridyl 2~ (N-methoxy-N-methylamino-methyl)phenyl
127 3-pyridyl 2- {N-pyridonyl-methyl)phenyl
45 128 3-pyridyl 2-(N-(N',N'-=dimethylhydrazinyl-
o . methyl)phenyl
129 3-pyridyl 2-(amidinyl)phenyl
130 3-pyridyl 2~ (N-guanidinyl)phenyl
131 3-pyridyl 2-(imidazolyl)phenyl
50 132 3-pyridyl 2-(imidazolidinyl)phenyl
133  3-pyridyl 2~ (2-imidazolidinyl-sulfonyl)phenyl
134 3-pyridyil 2-(2-pyrrolidinyl)phenyl
135 3-pyridyl _ 2-(2-piperidinyl)phenyl
136 3-pyridyl 2- (amidinyl-methyl)phenyl
55 137 3-pyridyl 2-(2-imidazolidinyl-methyl)phenyl
138 3-pyridyl 2- (N-(2-aminoimidazolyl) -methyl)phenyl
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al bl NN HN NH2 NH2 N NN NuOAl O)TABH2 1 OAB dI ef
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| K N NH2wo sy 194 WO 98457851 PCT/ US98/ 12680 kAg: A-gpcwgbs, g\ NH2
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4 N NH2 {4y l_ﬁzl}gﬂldle K |_2|2'&1N§th§lam1n01m1dazol -1-yl -

140 3-pyridyl: ~ '} 2-(3-aminophenyl) = ..
141 3-pyridyl. 2~ (3—pyrrolld1nylcarbony1)
142 3-pyridyl . 2-glycinoyl ..
5 143 3-pyridyl: 2-(imidazol- 1-ylacetyl) '
144 2-pyr1m1dyl_. - 2-(N-pyrrolidinyl-methyl)phenyl .
145 2-pyrimidyl .2-(N-piperidinyl-methyl)phenyl
146 2-pyrimidyl - . 2-(N-morpholino-methyl)phenyl: '
147 2-pyrimidyl - 2-(N, N'—methylmorphollnlum—methyl)phenyl
10 148 2-pyrimidyl 2- (N-pyridinium-methyl)phenyl
149 2-pyrimidyl 2-(N-4-(N,N!~ dlmethylamlno)-pyrldlnlum—.
T .. methyl)phenyl '
150 2-pyrimidyl 2-(N-azatanyl-methyl)phenyl
151 2-pyrimidyl 2-(N-azetidinyl-methyl)phenyl
15 152 2-pyrimidyl 2~ (N-piperazinyl-methyl)phenyl
153 2-pyrimidyl 2-(N,N'-BOC-piperazinyl-methyl)phenyl
154 2-pyrimidyl 2- (N-imidazolyl-methyl)phenyl
155 2-pyrimidyl 2—(N—methoxy—N-methylamino—methyl)phenyl
156 2-pyrimidyl 2- (N-pyridonyl-methyl)phenyl
20 157 2-pyrimidyl 2-(N-(N' ,N'- dlmethylhydra21nyl-
methyl)phenyl
158 2-pyrimidyl 2- (amidinyl) phenyl
159 2-pyrimidyl 2—(N-guanidiny1)phenyl
160 2-pyrimidyl 2- (imidazolyl)phenyl
25 161 2-pyrimidyl 2-(imidazolidinyl)phenyl - ‘
162 2-pyrimidyl 2-(2-imidazolidinyl- sulfonyl)phenyl
163 2-pyrimidyl 2- (2-pyrrolidinyl)phenyl
164 2-pyrimidyl 2- (2-piperidinyl)phenyl
165 2-pyrimidyl = 2-(amidinyl-methyl)phenyl o
30 166 2-pyrimidyl -(2 -imidazolidinyl-methyl)phenyl :
167 2-pyrimidyl '2- (N- (2-aminoimidazolyl) -methyl) phenyl
168 2-pyrimidyl 2 dimethylaminoimidazol- l-yl _
169 2-pyrimidyl- 2- (3-aminophenyl) .
170 2-pyrimidyl —(3-pyrrolld1nylcarbonyl)
35 171 2-pyrimidyl 2-glycinoyl = - .
172 2-pyrimidyl 2~ (imidazol-1l-ylacetyl) S
173 2-Cl-phenyl 2—(N—pyrrolidinyl—methyl)phenyl
174 2-Cl-phenyl 2- (N-piperidinyl-methyl)phenyl
175 2-Cl-phenyl 2- (N-morpholino-methyl)phenyl
40 176 2-Cl-phenyl 2-(N, N'-methylmorphol1n1um—methy1)phenyl
177 2-Cl-phenyl 2- (N-pyridinium-methyl)phenyl
178 2-Cl-phenyl 2-(N-4-(N, N'—dlmethylamlno)-pyrldlnlum—
o ~ methyl)phenyl . .
179 2-Cl-phenyl - (N-azatanyl-methyl)phenyl
45 180 2-Cl-phenyl - (N-azetidinyl-methyl)phenyl
181 2-Cl-phenyl —(N piperazinyl-methyl)phenyl
182 2-Cl-phenyl 2 (N,N'-BOC-piperazinyl-methyl)phenyl
183 2-Cl-phenyl 2~ (N-imidazolyl-methyl)phenyl
184 2- Cl—phenyl -—(N methoxy- N—methylamlno-methvl)phenyl
50 185 2-Cl-phenyl - (N-pyridonyl-methyl)phenyl
186 24C14phenyl - (N-(N',N'-dimethylhydrazinyl-
. methyl)phenyl : '
187 2- Cl-phenyl . -(amldlnyl)phenyl
188 2-Cl-phenyl - {N- guan1d1ny1)phenyl
55 188 2-Cl-phenyl —(1m1dazolyl)phenyl -

190 2-Cl-phenyl —(1mldazolld1nyl)phenyl
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OABO-AIlll .01 NNH2 N NH2 t
NV/ OAMA-BH/ I Og-BH2I O/ 211 1 i v
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191 2-Cl-phanyl 2-(2- 1m1dazolld1ny1-rulFonyl)phenvl
192 2-Cl-vhenyl 2-(2-pyrrolidinyl)phenyl
193 2-Cl-phenyl 2-(2-piperidinyl)phenyl
194 2-Cl-phenyl 2—(amidinyl—methyl)phenyl
5 195 2-Cl-phenyl 2~ (2-imidazolidinyl-methyl)phenyl
196 2-~Cl-phenyl
197 2-Cl-phenyl 2- dlmethylam1n01m1dazol -1l-yl
198 2-Cl-phenyl 2-(3-aminophenyl)
198 2-Cl-phenyl 2-(3-pyrrolidinylcarbonyl)
10 200 2-Cl-phenyl 2-glycinoyl
201 2-Cl-phenyl 2-(imidazol-1l-ylacetyl)
202 2-F-phenyl 2~ (N-pyrrolidinyl-methyl)phenyl
203 2-F-phenyl —(N—piperidinyl—methyl)phenyl
204 2-F-phenyl - (N-morpholino-methyl)phenyl
15 205 2-F-phenyl
206 2-F-phenyl - (N-pyridinium-methyl)phenyl
207 2-F-phenyl
_ nethyl)phenyl
208 2-F-phenyl - (N-azatanyl-methyl)phenyl
20 209 2-F-phenyl - (N-azetidinyl-methyl)phenyl
210 2-F-phenyl 2- (N-piperazinyl-methyl)phenyl
211 2-F-phnenyl
212 2-F-phenyl —(N imidazolyl-methyl)phenyl
213 2-F-phenyl
25 214 2-F-phenyl - (N-pyridonyl-methyl)phenyl
215 2-F-phenyl - (N-(N',N'-dimethylhydrazinyl-
methyl)phenyl
216 2-F-phenvl 2- (amidinyl)phenyl
217 2-F-phenyl - (N-guanidinyl)phenyl
30 218 2-F-pheayl 2—(imidazolyl)pheny1
215 2-F-phenyl 2-(imidazolidinyl)phenyl
220 2-F-phenyl 2-(2-imidazolidinyl-sulfonyl)phenyl
221 2-F-phenyl Z2-(2-pyrrolidinyl)phenyl
222 2-F-phenyl 2-(2-piperidinyl)phenyl
35 223 2-F-phenyl 2- (amidinyl-methyl)phenyl
224 2-F-phenyl 2-(2-imidazolidinyl-methyl)phenyl
225 2-F-phenyl
226 2-F-phenyl 2-dimethylaminoimidazol-1-yl
227 2-F-phenyl 2~ (3~aminophenyl)
40 228 2-F-phenyl 2-(3-pyrrolidinylcarbonyl)
229 2-F-phenyl 2-glycinoyl
230 2-F-phenyl 2-(imidazol-1l-ylacetyl)
231 2,5-diF-phenyl 2-(N-pyrrolidinyl-methyl)phenyl
232 2,5-diF-phenyl 2-(N-piperidinyl-methyl)phenyl
45 233 2,5-diF-phenyl 2-{(N-morpholino-methyl)phenyl
234 2,5-diF-phenyl
235 2,5-diF-phenyl 2-(N-pyridinium-methyl)phenyl
236 2,5-diF-phenyl 2-(N-4-
: methyl)phenyl
50 237 2,5-diF-phenyl 2-(N-azatanyl-methyl)phenyl
238 2,5-diF-phenyl 2-(N-azetidinyl-methyl)phenyl
239 2,5-diF-phenyl 2-(N-piperazinyl-wethyl)phenyl
240 2,5-diF-phenyl
241 2,5-diF-phenyl 2-(N-imidazolyl-methyl)phenyl
55 242 2,5-diF-phenyl
243 2,5-diF-phenyl 2-(N-pyridonyl-methyl)phenyl

B OH2 I
r~' J HO\

2~ (N-(2- am1n01m1dazolyl)—methyl)phenyl

- (N,N'-methylmorpholinium-methyl)ohenyl

- (N-4~(N,N’ -dimethylamino) -pyridinium-

-(N,N'-BOC-piperazinyl-methyl)phenyl

(N—methoxy—N—methylamlno—methyl)phenyl

2-(N-(2-aminoimidazolyl) -methyl)phenyl

2-(N,N'-methylmorpholinium-methyl)phenyl

(N,N'-dimethylamino) -pyridinium-

2-(N,N'-BOC-piperazinyl-methyl)phenyl

2- (N-methoxy-N-methylamino-methyl)phenyl
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WO 98/ 57951 PCT/ US08/ 12680 N N. .

N H B., N A-B © N’ 'I'l:ﬂ%“w| O . ee
9, NHS N N, W™ ANA LNANR2 h#F2 N NN N HZ NH 99N NH2 / N/

| H2N H2N W' N H A - H'N N
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244 2,5-diF-phenyl-2-(N—(N‘,N'—dimethylhydrazinyl—-
S - _ me;hyl)phenyl-- )
245 2,5édiFfpheny1_2—(amidigyl)pheny1j
246 2,5-diF—pheny1 2e(N<guanidinyl)phenyl
5 247 2,5-diF-phenyl 2—(imidazolyl)phenyl :
248 2,5-diF-phenyl 2—(imidazolidiny1)pheny1 ' N
249 2, 5-diF-phenyl 2-(2—imidazolidinyl-sulfonyl)phenyl
250 2,5-diF-phenyl 2-(2—pyrrolidinyl)phenyl '
251 2,5-diF—phenyli2—(2—piperidiny1)phenyl
10 252 2,5—diF—phenyl"2—(amidinyl—methyl)phenyl :
253 *Z;S-diF-phenyl 2-(2—imidaz91idinyl-me:b 1)phenyl I
254 2,54diFfpheny1-2—(N—(2faminoimidazolyl)-methyl)phenylj
255 2,5-diF-phenyl 2-dimethylaminoimidazol-léyl - S
256 2,5-diEépheny1 2-(3—aminophenyl) :
15 257 2,5-diF-phenyl 2-(3—pyrrolidinylcarbonyl)
258 2,5-diF—pheny1 2-glycinoyl
5

259 2, ~diF-phenyl 2—(imidazol—1-y1acetyl)
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3-pyridyl
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NNOO H2H2 | 4Q1I rr
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5 4 phenyl
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31 5-pyrimdyl 1-pyrrolidinocarbonyl 32:5-pyrim dyl

2- (met hyl sul fonyl ) phenyl 33 5-pyrimdyl 4-forpholino 35 34 5- pyrlnldyl
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CT US98/12680 56

, N- pyrrolidinyl -
henyl 2=, (N- nor phol

.henyl “phenyl:
' t hyl ) phenyl” N60Yphenyl " 2=(N,N
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62 phenyl 2-(N-4- (N., 2met hyl am ﬁ - pyr Ndleni um nethyl)phenyl

phenyl 2-(N-azat.anyl -nethyl)phenyl 10 64 phenyl
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67 phenyl 2-(N-im:dazolyl-nethyl)phenyl. 68 phenyl
2- ( N- net hoxy- N- met hyl am no- net hyl ) phenyl °~ 15 69 phenyl
2- (N-pyridonSki - met hyl ) phenyl 70 phenyl 2-(N- (N, N -di net hyl hydrazi nyl -
net hyl ) phenyl 71 phenyl 2-(ami dinyl)phenyl 72 phenyl
2- (N- guartY@P¥§™3phenyl 20 73 phenyl 2-1,ini dazol yl)phenycraigdsnzcmhenyl
2- (i m dazol i di nyl) phenyl 75 phenyl 2-(2- i m dazol i di nyl - sul fonyl ) phenyl = 76
phenyl 2-(2-pyrr i dinyl)phenyl 77 nyl 2-(2-piperidi nm,%phenyl 25 78
phenyl 2-(amni di Myl #§net hyl ) phenyl . 7 h%g
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102 2-pyridyl 2.7 - (i.!n..i r3=lzolyl). phenyl 103 .2-pyridyl 2-(irn

dazol i di nyl ) phenyl 104 2-pyridyl 2-(2-imdazolidinyl-sulfonyl)phenyl 105
2-pyridyl 2-.(2-pyrrolidinyl)phenyl 55 106 2-pyri dyl

2- (2- pi pemiglygmsbdiphenyl 107 2-pyridyl 2-(amidinyl - et hyl pphamynzedP9 WO
98; 57951 PC, ;/ US98/ 12680 108 2-pyridyl 2-(2-imdazolidinyl-nethyl)phenyl
109 2-pyridyl 2- (N—(% am-noi nmi-'dazol-yl ) - met hyl) pl.1anyl 110 2--pyr|dyl

2-di met hyl am noi m dgzoj-1-yl" 111 2 ridy| 2-(3-an :
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2- (N-pyridiniumneth ) phenyl 1 3-pyridyl. . ”j;’ Sl
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2- (N-azat anyl - nethy enﬁ 122 3- py+ dyI 2- MyI-HnethyI)phenyI
123 3-pyridyl 2- ‘vplpe 1n I—retﬁYI hgmy B 124, d Le D
2-(N, N - BOC- pi pdrad} nyld me él)phen P55 pyr
2- (N-i m dazol yfZ et hyl’) phenyl 720 12643- fyri‘dyl ™
2- ( N- met hoxy- -Ihylan1mp-ne I | %27 :
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3-pyridyl 2-(amidinyl-nethyl)phenyl 137 3-pyridyl

136
2-(2-imdazolidinyl -nmethyl)phenyl 138 3-pyridyl
2- (N-(2-am noi m dazol yl ) - net hyl ) phenyl 139 3-pyri dyl
2- di net h)@vam noi m dazol -1-yl 35 140 3-pyridyl 2-(3-am nophenyl) 141
3- pyri dyl 99‘(’§9i)‘yrrol i di nyl carbonyl) 142 3-pyridyl 2-gl pcirrusys/i2sd
3-pyridyl 2-(im.dazol-1-ylacetyl) 144 2-pyri m dyl
2- (N- pyggspl ixdi nyl -nmet hyl ) phenyl 40 $45 2-pyrim dyl
2- (N- piper I giipHymet hyl) phenylanihédeuZe Oxy1 yprbHy1
2- (N- n pholghemyiet hyl ) phemy (mk4hy2apiniost Xdnyl) phenyl
2- (N, N'3 et pemyriphol i ni umimetylryb} pAenytartet,12- pyri m dyl
2- (R py# i di mhenvidet hyl ) pherdl (megdy2spifomygyhenyl
2- (N- 4-3 N, NRR5¥8t hyl am no) aPPam?n 45 rreth | ) phen 150 2-pyri m dyl
2-(N-a taml?ner‘r‘é’%L yl )phenyl2 1( E?’&f‘iy i nyl - met hyl ) phenyl
152 2-pyrim A I}I—pl per i Lﬁ?‘l{; . 1153 2- pyrim dyl
2- ( N Ng BOC;g)J &anyl - met _y(l gﬁ in ;ﬁ{ 2 thldyI
2- (1N-| M glazo) vl - yl') phenyl aiNbE:
2- (1 T- net hoxy- yl am ngeltyil/) Pheayhy1 )ﬁlﬁrﬂt)&” m dy!
2- (N- pyrd domdpyretdyl ) phenyd-mbypndipysi m dyl
2- (N- (N3 N -ZHgyetidyllhydr azi2awll- -aet hyé b plssiy4 2 -85 phasy2- pyri m dyl
2- am disqy| )piemyiidyl59 2- pyr-morgibl2aédagoemyldi nyl ) phenyl 200 rk. 2x ~' rkT,
~i WO BB/ 5705YROMIUSI8/ 1268aminegulioyyl ildyl2- (i m dazol yl ) phenyl 161
2-pyri iyl 32'E(Mrmdd’ézol i di r%d()'}?ﬁébr}ﬂm{’a?s@fmfm
2-(2-1i 7dazcﬁ‘lF§4r -sulfon @ %? ‘%‘gyﬁmd I
2- (2 p _gol | PIRYA ) lienyl 3{6‘5‘9)2' WYL BN peri di nyl ) phenyl 165
2 E?gr; ol .3 iyt i i b;@%giz 166, 22 1 St
- (2-i iy gazol i dj,nk e E
2- (N-(Zzam noigy,cazed Ml ) - wezhoéﬂaaagey onyi]- eg'xyﬂ}’“ m dy!
2-di metiy| am i9hiind@Al - 1- Y- (methylaminosul fonyl)phenyl
25 24 2-pyrimidyl l-pyrrolidinocarbonyl
25 2-pyrimidyl 2- (methylsulfonyl)phenyl
26 2-pyrimidyl 4-morpholino
27 2-pyrimidyl 2-(1'-CF3-tetrazol-2-yl)phenyl
28 2-pyrimidyl 4-morpholinocarbonyl
30 29 5-pyrimidyl 2- (aminosulfonyl)phenyl
30 S-pyrimidyl 2- (methylaminosulfonyl)phenyl
31 S5-pyrimidyl l-pyrrolidinocarbonyvl
32 5-pyrimidyl 2- (methylsulfonyl)phenyl
33 5-pyrimidyl 4-morpholino
35 34 5-pyrimidyl 2-(1'-CF3-tetrazol-2-yl)phenyl
35 5-pyrimidyl 4-morpholinocarbonyl
36 2-Cl-phenyl 2-{aminosulfonyl)phenyl
37 2-Cl-phenyl 2- {methylaminosul fonyl)phenyl
38 2-Cl-phenyl l-pyrrolidinocarbonyl
40 39 2-Cl-phenyl 2- (methylsulfonyl)phenyl
40 2-Cl-phenyl 4~moxrpholino
41 2-Cl-phenyl 2-(1’-CP3~-tetrazol-2-yl)phenyl
42 2-Cl-phenyl 4-morpholinocarbonyl
43 2-F-phenyl 2-{(aminosulfonyl)phenyl
45 44 2-F-phenyl 2- (methylaminosulfonyl)phenyl
45 2-F-phenyl l-pyrrolidinocarbonyl
46 2-F-phenyl 2~ (methylsulfonyl)phenyl
47 2-F-phenyl 4-moxpholino
48 2-F-phenyl 2-(1’'-CF3-tetrazol-2-yl)phenyl
50 45 2-F-phenyl 4 -morpholinocarbonyl
S0 2,5-diF-phenyl 2-(aminosulfonyl)phenyl
51 2,5-diF-phenyl 2- (methylaminosulfonyl)phenyl
52 2,5-diF-phenyl 1—pyrrolidinocarbonyl
53 2,5-diF-phenyl 2-(methylsulfonyl)phenyl
55 54 2,5-diF-phenyl 4 -morpholino
55 2,5-diF-phenyl 2-(1’-CF3-tetrazol-2 yl)phenyl
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205 2-.F-phenyl 2-(N, N -nethyl nor phol i ni um net hyl . ) phenyl ...2: 06 2- F-phenyl
-(N-pyridiniumnet hyl ) phenyl 50 207 2-F-phenyl _ '
.(N-4-(N,N -di met hyl am no.) . -pyridi nium nethyl):phenyl. 208 2-F-phenyl
2 (N- azatﬁgyl - rret hyl ) phenyl 2,09 2-F-phenyl 2-(Nazetidinyl-nmnmeethyl)phenyl
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2-( Al 7 2. F- )é?ﬂﬂ YWahenyl 218 2-F- phenyl
2-(imd Dhey 219 -' t I ) di nyl ) phenyl 220
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2-(2-py{ie! gl i?)aa}lenyl 222 & aegmaﬁn 1 {rke ﬁq@h gl ) phenyl 223
2- opheny? 23 (@i dhiyy | - met Bpho224o 1S MHenyl
2-(2-i rrlIisiZOIﬂdyfh}dv]m?t hyl )M@)W'-m@EEyBﬂchgﬂhﬂﬂyiluﬂr—m(eNhyl)phenyl
(2- ar ni hod m Sanot3dyl - me tmﬂ()\bpwemglj.mum&mmcﬁeplye yl
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2- F-phen 1 2;(3 y rrolidin Icaﬂ% F§Ph212391 - F-phenyl 2-gl ycinoyl 230
2- B-phe 2(? X I-ly )212)at 31]1_1 ML) eny!
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2(N—p|p§|d3 IL y p enyl
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2. (% N 178t hyLapwscahol 1 ni LG(minléythbﬁiﬂemydxet é(blehpmea,suényl
2- (N- py127i n3 upranieiyly| ) phemH (N2py238oRy B-rok thyihehen
2- (N-4-128 N 3 ehymetdwll am no)2-piye-i (@' nNUﬁdlrn@ttmylll')y[m@thyl%? 2, 5-di F- phenyl
2- (N-azat anyl rret hg/l)phenyl ~ methyl)phenyl
29 ~(am1d1nyl)phenyl
25 130 3—pyr1dyl - (N-guanidinyl)phenyl
131 3-pyridyl 2*(imidazolyl)phenyl
132 3-pyridyl 2~ (imidazolidinyl)phenyl
133 3-pyridyl 2-(2-imidazolidinyl-sulfonyl)phenyl
134 3-pyridyl 2~ (2-pyrrolidinyl)phenyl
30 135 3-pyridyl 2- (2-piperidinyl)phenyl
136 3-pyridyl 2- (amidinyl-methyl)phenyl
137 3-pyridyl 2-(2-imidazolidinyl-methyl)phenyl
138 3-pyridyl 2-(N-(2-aminoimidazolyl) -methyl)phenyl
139 3-pyridyl 2-dimethylaminoimidazol-1-yl .
35 140 3-pyridyl 2- (3-aninophenyl)
141 3-pyridyl 2-(3-pyrrolidinylcarbonyl)
142 3-pyridyl 2-glycinoyl
143 3-pyridyl 2-(imidazol-1l-vliacetyl)
144 2-pyrimidyl 2-(N-pyrrolidinyl-methyl)phenyl
40 145 2-pyrimidyl 2- (N-piperidinyl-methyl)phenyl
146 2-pyrimidyl 2- {N-morpholino-methyl)phenyl
147 2-pyrimidyl 2-(N,N'-methylmorphelinium-methyl)phenyl
148 2-pyrimidyl 2- {N-pyridinium-methyl)phenyl
149 2-pyrimidyl 2-{N-4-(N,N'-dimethylamino) -pyridinium-
45 : methyl)phenyl
150 2-pyrimidyl 2-(N-azatanyl-methyl)phenyl
151 2-pyrimidyl 2- (N-azetidinyl-methyl)phenyl
152 2-pyrimidyl 2- (N-piperazinyl-methyl)phenyl
153 2-pyrimidyl 2-(N,N'-BOC-piperazinyl-methyl)phenyl
50 154 2-pyrimidyl 2-(N-imidazolyl-methyl)phenyl
155 2-ryrimidyl 2- (N-methoxy-N-methylamino-methyl)phenyl
156 Z2-pyrimidyl 2- (N-pyridonyl-methyl)phenyl
157 2-pyrimidyl - 2-(N-(N',N'-dimethylhydrazinyl-
methyl)phenyl
55 158 2-pyrimidyl 2-(amidinyl) phenyl
159 2-pyrimidyl 2~ {N-guanidinyl)phenyl
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238 2,5-di F- phenyl 2 (N-azeti di nyI met hyI)phenyI 239 2, 5-di F- phenyl
2- (N—p| perazi nyl - met hyl ) phenyl 30 240 2 gl F- phenyl
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2, 5- di F-iphenyl-pFzisdgylr ol | @rg}ysal’lb}bhyl) 258 2, 5 di F- phenyl 2-gl yci noyl
50 259 7% diZ= Qmﬁyé (i ﬁr amﬁa@%tg ;ﬂ@ty 9 V\Dg /5%951 oY Y
oilipgen

PCTI US9Q/713268"0 1TQ§PBY!L R' s Rt‘é' RYATR: ‘O0 2N 0O N NH2
117 ' e 2 IPhE o] f g e=CF3 b2 Rla=CF3 C2
Rla CFS L RlaQS 3 P E%% 19%113% SOCH3 ¢4
Rla= S. - as, | : ggg éll: nyge T fg Rla=Cl
ce R g’/ lRla ér(ﬁz —ﬁ“ dlmethylamlno)-pyrldlnlum-
20 methyl)phenyl
179 . 2-Cl-phenyl 2-(N-azatanyl-methyl)phenyl
180 2-Cl-phenyl 2~ (N-azetidinyl-methyl)phenyl
181 2~-Cl-phenyl 2- (N-piperazinyl-methyl)phenyl
182 2-Cl-phenyl 2-(N,N’-BOC- plpera21nyl—methy1)phenyl
25 183 2-Cl-phenyl 2 (N-imidazolyl-methyl)phenyl -
184 2-Cl-phenyl (N-methoxymN—methylamlno-methjl)phenyl
185 2-Cl-phenyl —(N-pyrldonyl—methyl)phenjl . _
186 2-Cl-phenyl 2-{N-(N' ,N'~ dlmethylhydra21nyl-*
R _ ‘ methyl)phenyl
30 187 2-Cl-phenyl 2- (amidinyl)phenyl
188 2-Cl-phenyl 2—(N-guanidinyl)phenyl
189 2-Cl-phenyl 2-(imidazolyl)phenyl .
190 2-Cl-phenyl 2~ (imidazolidinyl)phenyl
' 191 2-Cl-phenyl 2-(2-imidazolidinyl- sulfonyl)phenyl '
35 192 2-Cl-phenyl: 2-{2-pyrrolidinyl)phenyl
193 2-Cl-phenyl 2- (2-piperidinyl)phenyl
194 2-Cl-phenyl 2- (amidinyl-methyl)phenyl
195 2-Cl-phenyl -(2 1m1dazolld1nyl-methyl)phenyl .
196 2-Cl-phenyl - (N=- (2~ am1n01m1dazolyl)—meLhyl)phenyl
40 197 2-Cl-phenyl _2 dlmethylam1n01m1da7ol l-yl .. . _
198 2-Cl-phenyl 2-(3-aminophenyl) . AR
19 2- Cl—phenyl —(3-pyrrolld1nylcarbonyl)
200 2-Cl-phenyl 2-glycinoyl
201 2-Cl-phenyl -(lmldazol -1l-ylacetyl)
45 202 2-F-phenyl - (N-pyrrolidinyl-methyl)phenyl
203 2-F- -phenyl - (N-piperidinyl-methyl)phenyl -
204 2- F—phenyl_ - (N-morpholino-methyl)phenyl .. .
205 2-F-phenyl. 2-(N, N'—methylmorphol1n1um-methyl)phenyl
_206 2-F- -phenyl: _ -(N pylldlnlum-methyl)phenyl _ .
50 207 2 F- phenyl 2-(MN-4~(N,N' dlmethylamlno)—pyrldlnlum—
L , ' ,.methyl)ohenyl _ .
208 2 F phenyl '2 (N-azatanyl- methyl)phenyl
209 2-F-phenyl - - (N-azetidinyl-methyl)phenyl -
210 2-F- -phenyl. —(N piperazinyl-methyl)phenyl
55 211 2-F-phenyl " 2~-(N,N'-BOC- plpera21nyl-methyl)phenyl
2-F-

212 phenyl. 2-(N-imidazolyl-methyl)phenyl -



a8 R18=CO2CH3 be Rla=CORCH3 C8 Rt'a=C02CH3 ag Rla=CH2OCH3 bg Rla=CH20OCH3 C9
Rle=CH20OCH3 R to Rla RIB| ~-{ HN 14 H2N g-B k-B N NH2 N N H d1 R18=CH3
el Rla=CH3 t j R18=CH3 d2 Rla=CF3 e2 Rl a=CF3 f2 R18=CF3 d3 Rla=SCH3 e3
R8=SClI-{1 f3 R1=SCl-f3 d4 Rla..=SOCH3 e4 Rla=SOCH3 f4 Rla=SOCH3 d5 Rla
=S2CH3 eBORYAESpCH3 5 R18=SRCH3  d5 'R =Cl €6 Rla=Cl Mo Rbsrgko d7
RA=Br.: e7 Ra=Br f7 Rla=Br..' d8 R a=CO2CH3 ea R1=CO2CH3 fe Rle=CO2CH3 d9
- R18=CH2DGH3 2e 9 -BhamH2 OCH32 f (N Rhat=H-RO0HR 2 tBO3aMh 9ShSARE] JAGEVYSI8/ 12680
Ria R a2Rfa R-F2RBRAYN ' A- B2A(B-pyiAdenyd ~methyl)phéhBl U'N N NH2 H2N NH2
NH2  g1-<RPa=@rRE-R2epyh=CcH3 ?1ThRr EGAR -SdmeRhyitpdrapimye- CF3 i 2 R18=CF3
93 RL=SCE{3 h3_Rla=S i 3 = : 1SOCH3 h4 R1a=SOCH3 i 4 Rla=SOCH3

tRY 9P
g5 a:g CHZ 259 AESRCH3S T SR e Eégéiﬂa:o h6 R1"=Cl i6 Rla=C 97
o
A

Rt a=Br B{gRlg= r_pil a3l a=Br §8( A =C2CH3 i 8 R18=C02CH3 99

Rla=CH2Qebi3 hArEhaskyR0CH3 19 Xdidy1hkbRefy2 R's HZN Aa kA--B k
220 2-F-phenyl 2-(2-imidazolidinyl-sulfenyl)phenyl
10 221 . 2-F-phenyl 2~ (2-pyrrolidinyl)phenyl
222 2-F-phenyl 2-(2-piperidinyl)phenyl
223 2-F-phenyl 2-(amidinyl-methyl)phenyl
224 2-F-phenyl 2-(2-imidazolidinyl-methyl)phenyl
225 2~F-phenyl 2-(N-(2-aminoimidazolyl)-methyl)phenyl
15 226 2-F-phenyl 2-dimethylaminoimidazol-1-yl
227 2-F-phenyl 2- (3-=aminophenyl)
228 2-F-phenyl 2-(3-pyrrolidinylcarbonyl)
229 2-F-phenyl 2-glycinoyl
230 2-F-phenyl 2-{imidazol-1l-ylacetyl)
20 231 2,5-diF-phenyl 2-(N-pyrrolidinyl-methyl)phenyl
232 2,5-diF-phenyl 2-(N-piperidinyl-methyl)phenyl
233 2,5-diF-phenyl 2-(N-morpholino-methyl)phenyl
234 2,5-diF-phenyl 2-(N,N'-methylmorpholinium-methyl)phenyl
235 2,5-diF-phenyl 2-(N-pyridinium-methyl)phenyl
25 236 2,5-diF-phenyl 2-(N-4-(N,N'-dimethylamino)-pyridinium-

methyl)phenyl

237 2,5-diF-phenyl 2-(N-azatanyl-methyl)phenyl
238 2,5-diF-phenyl 2-(N-azetidinyl-methyl)phenyl
239 2,5-diF-phenyl 2-(N-piperazinyl-methyl)phenyl
30 240 2,5-diF-phenyl 2-(N,N'-BOC-piperazinyl-methyl)phenyl
241 2,5-diF-phenyl 2-(N-imidazolyl-methyl)phenyl
242 2,5-diF-phenyl 2-(N-methoxy-N-methylamino-methyl)phenyl
243 2,5-diF-phenyl 2-(N-pyridonyl-methyl)phenyl
244 2,5-diF-phenyl 2-(N-(N',N'-dimethylhydrazinyl-

35 methyl)phenyl

245 2,5-diF-phenyl 2-(amidinyl)phenyl
246 2,5-diF-phenyl 2-(N-guanidinyl)phenyl
247 2,5-diF-phenyl 2-(imidazolyl)phenyl
248 2,5-diF-phenyl 2-(imidazolidinyl)phenyl
40 249 2,5-diF-phenyl 2-(2-imidazolidinyl-sulfonyl)phenyl
250 2,5-diF-phenyl 2-(2-pyrrolidinyl)phenyl
251 2,5-diF-phenyl 2-(2-piperidinyl)phenyl
252 2,5-diF-phenyl 2-(amidinyl-methyl)phenyl
253 2,5-diF-phenyl 2-(2-imidazolidinyl-methyl)phenyl
45 254 2,5-diF-phenyl 2-(N-{2-aminoimidazolyl)-methyl)phenyl
255 2,5-difF-phenyl 2-dimethylaminoimidazol-1l-yl
256 2,5-difF-phenyl 2- (3-aminophenyl)
257 2,5-diF-phenyl 2-{(3-pyrrolidinylcarbonyl)
258 2,5-diF-phenyl 2-glycinoyl
50 259 2,5

-diF-phenyl 2-{(imidazol-1l-ylacetyl)

202



OOOA NH21 14 N, NNH2 N NH2 N NH2 Jl Rla=CH3 k1l Rla=CH3 |1 Rla=CH3
J2 Rl a=CF3 k2 R a=CF3 12 Rla=CF3 |3 Rla= SCH3 k3 'Ri a=SCH3 13 Rta=SCH3 J4
Rt a=SOCH3 k4 Rl a=SOCH3 14 R a=SOCH3 'j5 Ri a=S02CH3 k5 Rl a=S02CH3 15

R a=S02CHsvo sis76¥1a=Cl k6 Ri a=Cl 16 Rla=Cl Jr R a=Br k7 RlaeBrusishisép=Br Je
Rt a=CO2CH3 k8 R a=C02CH3 18 Rla=CO2CH3 1s Rt a=CH20CH3 kg Rla=CH20CH3 19
Rla=CH20CH3 204 WD.98/57951 PCT/ U@%gﬁéZ@SO Rla. R1 a R18 HN H2BO
KA-B kA-B ONON. UNl /:. NII . N—iZNHZ'NHZ '.‘-.m].R'aCHSnl
R18CH3 01 Rla=CH3 nQ R18=CF3 n2 Rl a—“b!h: 02'!Rl a= CF3. " .nB 'RLe=SCH3 n3

. Rla=SCH3 03 F34= -- - ng Rlasocmoﬂ‘_
RlR— S2CH3 ns I\/BR4 Cl n6 R1"=

Rla=Br n7 Rla= | 3a Rla
Rla=CH20CH3 CH3 . 2 » Rta Rla
-AA Np O - - B

a3 R'%=SC
ay R‘%SO&G bs R'3=SOCH, |
as R'8=SO,CH bs R'8=S0,CHz cs R'%=SO,CH;
as R13=C bg R'a=CI cg R'2=Cl
a: R1e-g; by R'3=Br c; R'®=Br-
ag R18=CO,CHg bs R'®=CO,CH3 cs R'2=CO,CHs
ag R'2=CH;OCHz by R'%=CHZOCH, ¢y R'°=CH;OCH,
. _ e . .
1
H2N NN J
HaN
? FLA-'B.
- - | |
P P
N™ “NH; N™ "NHp.
dy. R'2=CH, e1 R'®=CH;3 fy R18=CH,
dp R18=CFy ez R'®=CFg f» R'8=CF
da H1a=_SC"b . es R‘a=SC"b . fa H1E=SCW
_ d4 R'82SOCH, 84 R'*=SOCH, " 14 R'®=SOCH,
. ds R'2=S0,CHj 85 R:a=3920H3 fs R'®=S0,CHg
dg R'=Cl" - 8g R1%=Cl - ts R'8=Cl -
. d: R'a=Br: ey R'2=Br f R'8=Br '
~ dg R'2=CO,CHg eg R'?=CO,CHg " fg R18=CO,CHy

- dy ‘Rm:CHZOCHa 89 'H1B=CHQOCH3 "y R19=CH200H3

203



P1 Rla=CH3 ql Rla=CH3 rl Rl =CH3 P2 Rla=CF3 g2 Rl1a=CF3 r2 Rla=CF3 03
Rla=SCH3 g3. Rl a=SCH3 r3 Rl a=SCH3 P4 Rl1a=SOCH3 g4 R1a=SOCH3 r4 R a"SOCH3
Ps Rla= sochs q5 Rla=SQ2CH3 r5 R a=SC2CH3.. P6 Rla=Cl 6 Rla=Cl r6 R1~Cl
P7 Rla_Br Rla=Br .. r7 Ra=Br P6 Rta_ 00201—13 g8 Rla_CO2CH3 re Rla=CO2CH3
Ps Rte_cﬂﬁ 798 R1a=CH2OCH3 r9 Rta_- CH2OCH3 205 WD 98/PsZ@f5bs/12680

PCT/ US98/ 12680 to RRla Ra A~-B N% \ | 0( 0O/ H2Ny N~ NH2 N NH2
N-0 s1 Rla=CH3 tlgfla=CH3 Ul Rla=CH3 g2 Rla=CF3 t2 RlasgF3 W2 Rla=CF3  S3

R1a=SCFb t3 Rla=S U3 Rta=SCFb $4 R U4 Rl1a=S0OCH3
s5 Rla=S02CH3 . t5 apS2CH3 u5 Rla 3 Cl U6 Rla=Cl s7
Rla=Br t7 Rla=Br C02CH3 59
R1a=CH20OCH3 t 9 s H2 | I
%NS . NN CF@ Rla= SCHB \\B
Rla=SCH3 V4 h=SOCH3 W} Rla =502
N™ "NHa
gi R12=CHj3 R'8=CHg
g2 R'3=CF, R'8=CF,4
gs R'2=SCHy i3 R18=SCH,
94 R'%=SOCH, hs R'2=SOCH, is R'8=SOCH,
gs R'2=SO,CH,3 hs R'18=S0,CH; - is R'2=80,CH,
gs R'%=CI hg R'2=Cl is R18=C
g7 R'2=Br hy R'2=Br i; R'8=Br
gs R'8=CO,CH3 hg R12=CO,CHy3 isg R'@=CO,CHj .
gg R'®=CH,0CH3 hg R'2=CH,OCH; ig R'=CH,OCHg
R‘la R1a
N N
HaN FL : K
g ~AB
|
N
L . »
N™ “NH, N™ “NH, NHg
j1 R13=CH, ky R'2=CHjy ly R'@=CH,
j2 R'*=CF3 k2 R'2=CF, lo R'2=CF,
ja R'2=SCH;3 ka R'2=SCHy I3 R'=8CHj3
j4 R'=SOCH3 ks R'=SOCH; ls R'2=SOCH,4
js R'12=S0,CH, ks R18=S0,CH3 ls R'3=5S0,CH,
je R'@=Cl ke R'3=Cl lg R'3=Cl
jr R'@=Br ky R18=Br l; R'8=Br
jo R'2=CO2CHj3 kg R'2=CO,CH3 lg R'8=CO,CHj,
jo R'3=CH,OCH, kg R'8=CH,OCH3 lg R'3=CH,0CH3
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Y

V6 Rla=Cl

W6Rla CI v7RIaBr.V\7RlaBﬂV3RlaC@CH3V\/8RlaCI)2CH3

v9

R1d=CH20CH3 WO Rl1a=CH20OCH3 206 WD. 98V57951 PCr/ US98/ 12680 Rla Rla H2 N

"AB kA-B/ .
Rt a=CF3 X0 oid#8sSCl {3 Y3 Rla=SCH3 .

OH2\ NH2 N NH2 ry~ x1 R a=CH3 i

Rta=CH3 X2 Rls= CF3_ Y2
X4 Rla=SOCH3 Y4 Rlapppriddsn2ssoe

R1a=S02CH3 Y5 R18=8S(2CH3 x8 Rla=Cl Y6 Rl a=Cl X7 R a=Br Y7 Rla=Br x8
Rl a=C02CH3 Y8 Rta—Cq%CHS xg Rla=CHz2 Y9 Rta_CH2OCH3, . Fps # A B 1. phenyl
2- ((Me) 2N-met hyl ) pHERyl 5 2 phenyl -BY.(Me) NH- net hyI YBhenyl © 3 phenyl
2- (H2N- et hyl ) phenyl Z7~4 phenyl 2- HOCH'
2- ((Me) 2N- net hyl)ph Vi  f 2-F-phes 10 77
2- F- phenyl D~ hepyl . H—N9 phenyl
2- met hyl i mi dazol O 0-'_ﬁ.'ﬁ-g_n_yl ' "flnl @en
2- ((Me) 2N- et i Tdazol -1 -yl .} dazol -1 -yl 13
phenyl 2- CH3O§H2 A dazol -1-yl p | i m.dazol -1-yl.. 15
2- F-phenyl  2-et Pyl hli_zdazol -yl ) BNz et hyl) |
i m dazol - 1-yl my R1GHs _ Fl“‘-CHa

mz; R'&CF3. R18=CF;. .

mg R'8&SCH3 - R'2SCHy . -

mg R'3=SOCH3 a?a-S_OCHa

ms R18&=S0O,CHg R'8=S0,CHg

mg R13C R'2=C| -

m; R'3Br R'a8=Br

mg R18&=CO,CHa ng R'8=CO,CHg - og R'8=CO,CH,

me R'3=CH,0CH3 ng R'8=CH,OCH3 0g R'®=CH,OCH;3

H1a
N2

R'2=CHj

R'2=CHj

P1 .41

pg. Rm'_—‘CF3 . N Q2 R‘_B=CF3

pa R'®=SCHy qs R'?=SCHg

ps R13=SOCH; g4 R'8=SOCH4

ps R™®=80,CHg_ . 95 'R'%=80,CHg

pe R'2=Cl - qs R2=CI"

py R13=Br q7 R'%=Br . .

pg’ R'2=C0O,CH3 qs A'=CO,CH3
Qg R'2=CHOCH;3

Po R‘_f—f=_c_:H2_ocr-c3
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R'&CHz .
RY&=CF;
R'&SCH;- .
R'2=SOCH;
R'3:805CH;
R1%=C}."
Rlagr
R?LCOzCHa -
R'8-CH,OCH3 -



20 17 2-F-phenyl: 2-CH3SO2-i m dazol -1-yl 18 2-F-phenyl

2- CH30CH2-i m dazol -1-yl 19 2-Cl-phenyl 2-nethylim dazol-1-yl 20

2- C1- phenyl 2-ethylimdazol-1-yl 21 2-C -phenyl 2-((M)2N- nethyl)

i m dazol | .25 22, 2-C1- phenyl 2- CH3SCR- i ni dazol -1 -yl 23 2, -Cl- phenyl

2 CI-llOCI—l?"PKﬁ’ﬂ& -1 -yl 24 2-:(Me)2N-phenyl 2-nethyli de:ambs/ﬂzsyd 25

.(Me) 2N phenyl 2-ethylim dazol c-1-y]. 262 -(Me)2*?-phenyl

2 ( (Me) 2N- net hyl )gdani dazol - | -y) 3Q 27 2-(Me) 2N- phenyl

2- CH3SO2: —|mdazol (I\/b'j‘l\l—phenyl 2- Ci8 2-im dazol-..|.--yl

29 phenyl N-net hyl N 1 plazol- 2-. yI. yhenyl 4- et hyl/Jm™ da g-yl 31
32

phenyl 5-CF3-pyraz 7951 PC /X

2- F- phenyl N i m Q%I_,BZ- 4- et hiyl i gi dazol -5-yl 34
2- F- phenyl 5- CK3- pyr a®ol - I-yl @J%I di no phenyl

2-t hi azol i n- rnine 37 phep met hyl - 2-i nmH 2-yl 38 phenyl

N- et hyl - N A d- 2-yl 39 phenyl
N- net hyl i m dazol §'I t'hiol 10 4®Hehenyl t- but OXQ)CaTCbonyI am ne 41 phenyl
(N-pyrrolidino fR{ lLirnino 42 pﬁwxb(l\kpyrrolldln&) formyl.-14-

met hanesul f ano 43 43 2-F-phe Bani di no 15 ‘44 ?phenyl
2th|azoI|n2 452thé?h Rl-?nethyl 2-i mi'Bal frilz yl 46
2- F- phenyl 5 6- tety ﬁp yrimd-2- >H3 ‘3 phenyl
N- et hyl i mi daz%l 3 o 20 4& B "g REay| t- but duy%af%%'ya ani ne 49
2- F- phenyl (N-§§y ro aﬂ"ho)for nyl‘ﬂ ﬁl w§O02CHa R'®=80,CHg
la=Ci us R'a=C|
57 R‘a—Br _t7 R“‘-Br uy; R'a=Br
sg R'®=CO,CHj3 ta R'?=CO,CH3 ug R'?=CO,CHj - .
sg R'2=CH,0OCH; tg R'3=CH,0OCH;3 ug R'®=CH,OCH,4
R1a R1a
7N\ R.._s8 HaN 7 -
. ~A |
N N KL
o] "B
Hy '
| | -
N—S -N” "NH,
vi R'3=CHj,3 wq R'2=CHj
vo R'°=CF3 wa R'®=CF;
va R'2=SCHy wa R'2=SCHj4
v4 R'2=SOCH; w,s R'2=SOCH;
Vs R1a=SOQCH3 W5 R1a=SOZCH3
vg R12=CI wg R'2=C
v; R'2=Br wy R'%=Br
va R'2=CO,CHj3 wg R'2=CO,CH;
vg R'2=CH,OCHj4 wg R'8=CH,0CH,
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50 2-F-phenyl [

2- CH3O- phenyl

. H2 a
Bdf

A-B g h.
%A-B o

10

15

20

25

N NH2 ‘N NH2.- NAR
INNH K | i

(N-pyrrol i di no)fornyl - Ne.qret hanesul f anoyl )i mi no 51"

(N-pyrrolidino)fornylim no "25 52 2- CH3O phenyl
(N-pyrrolidino)fornyl -N- (et hanesul f anoy] . )| mno 208 WO 98/57951
PCT/ US98/ 1\26887579'5’abl e 5W ON1 -

“N’NH2 HZ NH2 NHZ NN NN NN. .. 'O -~AA R
N NH2 H2N I'NH2 NH2 N, N N’

N-N

N'.

H2N | N f

N~

‘1_;;_.Fn:'lf_.l_..y898/ 12684

_ L H2 H N kA | O\A-B\
‘OO HAMN. T Nt H2N N AB'A-B
OH 209 WD-981

'A—B

N™ "NH, \

X1 R'8=CHj . yy R'=CHj

xz R12=CF, " yz2 R'®=CFj3 .

x3 R'2=SCHg ya R'8=SCHs

x4 R'8=SOCH; ys R12=SOCH,

x5 R'8=8S0,CHj ys R'8=S0,CHjz

xg R'2=C| ye R'2=C

x7 R'8=Br y? R'2=Br

Xg R1a=COZCH3 Vs R1a=C020H3

xg R'®=CH>OCHj yg R'8=CH,OCH3
Exf# A B :
1 phenyl 2-( (Me) gN-methyl)phenyl
2 phenyl 2 ((Me)NH-methyl)phenyl
3 phenyl - (HaN- methyl)phenyl
4 phenyl . 2 -HOCHz-phenyl
5 2-F-phenyl 2~ ((Me) 2N-methyl)phenyl
6 2-F-phenyl - 2-( (Me)NH~methyl)phenyl
7 2-F-phenyl . 2- {HaN-methyl)phenyl
8 2-F-phenyl '2-HOCHz-phenyl - '
9 phenyl ' 2-methylimidazol-1-yl
10 phenyl 2-ethylimidazol-1l-yl
11 phenyl —((Me)zN methyl)lmldazol 1-yl
12 phenyl - 2- CH3SOz -imidazol-1-yl
13 phenyl - 2-CH30CH3-imidazol-1-yl
14 2-F-phenyl 2-methylimidazol-1-yl
15 2-F-phenyl 2-ethylimidazol-1-yl
16 2-F-phenyl . 2-( (Me)sN-methyl)imidazol-1-yl
17 2-F-phenyl - - 2-CH3S803-imidazol-1-yl '
18 2~-F-phenyl: - . 2-CH30CHz-imidazol-1-yl
19 2-Cl-phenyl 2-methylimidazol-1-yl
20 2-Cl-phenyl 2-ethylimidazol-1-yl
21 2~-Cl-phenyl 2-( (Me) aN-methyl) imidazol-1-yl
22y 2~Cl-phenyl 2-CH3502-imidazol-1-yl
23 2-Cl-phenyl 2-CH30CHz-imidazol=1-yl
24 2-.(Me) 2N-phenyl 2-methylimidazol- l—yl
25 2 {Me) 2N-phenyl 2-ethylimidazol-1-yl
26 ~(Me) zM-phenyl 2- ((Me) sN-methyl) imidazol-1-y)
27 - (Me) gN-phenyl 2-CH3S803-imidazol-1-yl
28 2+(Me)2N+phenyl 2-CH30CH;-imidazol~1:yl
29 phenyl ./ N-methylimidazol-2-yl
30 phenyl 4-methylimidazol-5-yl
31

-phenyl

5-CF3-pyrazol-1-yl. ..
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y'-f - KON ~ kA B | Opéﬁmss»)missp kA B
~AA H2N O A
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Nf ~r b Oo Ag
-kA B N C |
N N2 w H2N N1 q,
PCT/ US98/ 12680 N N N.
NN N I N rYO2#579%b

H2N H
32
33
34
35
5 36
37
38

358
10 40
41
42

43
15 44
45
46

47
20 48
49
50

51
25 52

2-F-phenyl
2-F~-phenyl
2~-F-phenyl
phenyl
phenyl
phenyl
phenyl

phenyl
phenyl
phenyl

2-F-phenyl
2-F-phenyl
2-F-phenyl
2-F-phenyl

2-CH30-phenyl
2~CH;30-phenyl

KA -B ~ |

H2 a H2or
J""ABOH2. OON

Il ~N mn NN HRNNNR2N NON NNf JO
OA'" | NN HZNNNH2 P HZN N"A- N HZN Og o kA B N NH2
N-BH k- ogOgB NNH s NNH t 210 WO 98/ 57951

I NON NH2 u N[N NH2 v N, N NH2 w

X N. y NZ ~N NHPNU§B126G0NH2 N

N-methylimidazol-2-yl1 -
4~methylimidazol-5-yl °
S-CFiy-pyrazcl-1l-yl
guanidino
2-thiazolin-2-ylamine
N-methyl-2-imidazolin-2-yl
N-methyl-1,4,5,6-
tetrahydropyrimid-2-yl
N-methylimidazol-2-ylthiol
t~-butoxycarbonylamine
(N-pyrrolidino) formylimino
{(N-pyrrolidino) formyl-i-
methanesulfamoyl)imino
guanidino
2-thiazolin-2-ylamine
N-methyl-2-imidazolin-~-2-yl
N-methyl-1,4,5,6-
tetrahydropyrimid-2-yl
N-methylimidazol-2-ylthio
t-buto:zycarbonylamine e
(N-pyrrolidino) formylimino
{(N-pyrrolidino) formyl-N-
methanesulfamoyl)imino
(N~pyrrolidino) formylimino
{(N-pyrrolidino) formyl-N-
{methanesulfamoyl) imino



- O\A'E3NFTMA-BNbb NNN& as NNH2Z N, HNPNINN-N OA-BO
d Ncc NNH2 N NH2 211 WO 98/ 57951 PCTI US98/ 12680 NN N HH H;V ~
~B -~ N-giB i B11 N OH2 Nif 2NN99 NN&2 N Nr~BN M.E3 NN
H2 hh Weosws- 11 N N NO RN\ g- BAA-B N kk I NGpdynddgnasso

Q|

N
N
N

ZQ

)

Table 5
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N~-N, Nw, HNHNNTf \NH CIf/4AABNAB mmnn NNH2 NNH2 NN Nqg' B
NN NB OO HR , I H1 00 PP NONS NNHNMNNH NNNLAB N NNgB O
H2 ~.. i.. HHqgq Il rr NO NS 212 W 98/57951, PCT/US98/12680 Ex# A B 1
phenyl 2-! &N%ﬁZN—nethyl) phenyl 2 phenyl 2 ((Me)NH net hyl)phenyl 3

phenyl 2_w%> SRkt hyl ) phenyl 5 4 phenyl ., 2- HOCH2- phenyl B-i2uddsphany|

2- ((Me) NN- net hyl ) phenyl 6 2-F-phenyl 2-((Me)NH nethyl)phenyl 7 ..2

-. F-phenyl 2-(H2N-net hyl ) pjdenyl 8 2-F. - phenyl R:HOCH2- phenyl 10 9 phenyl

2- et hyl i mi dazol -1-yl 10 @h nyl . 2-ethy|inidﬁ26%§£-yl 11 phenyl

2- ((Me) 2N- et hyl i m dazel /1= 12 phenyl Hinidazol-l-yl 13 phenyl

2- CH30CH2-i m dazol - 1- 15 2AFBphenyl t hy¥i magdzol - 1-yl 15

. 2- F-phenyl 2-et hyl iz ol -1-yl 16 2-F
(

2-((Me) 2N- et hyl ) i mildaghl - 1-yb~ 17 2-F-gh 2- GH3SR- i ni dazol - 1-yl 18
2- F-phenyl 2- CH30CH2-Nimi'gazol - 1-yl = j4,N" N™ "NH,
NN\/N “{"N\:N
A e
g AB o AB
N
| N)L
N“NH,  ° HN” N NH, P
HaN N N"N\/
N N
= H\ B H2N kL B
A- A~
« o o
| |
r
N? NH; g kN/ NH;
N.
s 2, r\]
HoN N N"
"R H N—4)—H\
o A-B o A-B
| 1
l\N/ NH, S ‘\N/ NH, t
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20 19. 2.-Cl-phenyl . 2-methylimdazol-1-yl. 20 2-Cl-phenyl '

2-et hyli m dazol -1-yl 21 2-Cl-phenyl 2-((Me)2N nethyl)im dazol -1-yl 22

2- Cl1- phenyl 2-CH3SQ2-i m dazol -1-yl 23 2-Cl-phenyl 2-CH30CH2-i m dazol -1-yl

25 24 2- - pe9sEhbsphenyl . 2- met hyl i mi dazol -1-yl 25 2- (W)2MM§Wﬂzsso

2 et hyl i mi dazol-1-yl 26 2-(Me)2N-phenyl 2-((Me)2N nethyl)imdazol-1--yl 27
. (Me) 2N- phenyl  2- CH3SO2-i m dazol -1.yl 28 .2-. (M) 2N phenyl

2 CH30CH2- |n1dQ%5 1-yl 30 29 phenq nethylinidazol

4- et hyl i m dazol -yﬁ\ 31 phenyl 5

N- et hyl i m 3

2- F- phenyl

2-t hi azol ifp met hyl -

N-net 14yl N1, _4A\5, 6 401tetrahiydk rimd- 2Vyl 39 phesyl

N—nethyliniHazHﬁZZ yl thiol 40 heHVF t- butoxycarhoﬁlyNﬂzlne 41 phenyl

(N-pyrrolidino)fornylimno 42 phenyl (N-pyrrolidino) fornyl-N 45

|nethanesulfannﬁ?% imrio 43 2-F-p éhml guani di no 44 2. Ek henyl

2-thiazolin-2-y n 45 2-F- pheny meg hyl - 2- |n1dazoN|n 2

2- F- phenyl ] 1) ,4-5,6 50 tg rim dealNe:- F phenyl

N- met hyl i mi nr-zo ﬂhPoH' 2 - Butoxyc. na—B 49

2- F- phenyl A TNAyrro. I|d|no)Fo

30 phenyl

hen@l gltani dino 36 dhen

az*
31*

. (N-pyrroln _diho) forxayl -N 55 mp_hg esulfarloyl) i mpdo_ 213 ﬂm)98/57951
PM 7J398/ 17880NHz . - N "NH; \ N “NH,
N .
HN N %,.N N ]\ y
O \A_B Né\'(N or A—B
N
' hljl\ bb
B
“NTONH, 2P N7 M
.l _’N\
HaN N ’S,_ NN'!NS/_
A-B N B
N
' D
NN, SN N
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51 2-CH3O phehyl (N-pyrrolidino)fornylimno '52 2- CH30O phenyl
(N-pyrrolidino)formnyl-N (nethanesul fanoyl)j.mno 214 WO 98/57951
PCT/ US98/ 12680 Table 6 ABA° NHN =~ ~-NO aPZfU2 N4 4 RgB R g-B

AFB B A HNNHNNHHNNHNH NOONH / NH2 NH2 \ / NH2 N N cl R4=0CH3
dl R4A=0CMQ %8I57R4=CCH3 f| R4=0CH3 C2 R4- CO2CH3 d2R4=CO2(OrEr/u8ysR468002CH3 f 2

R4 =CO2CH3 C3 R4= CH2OCH3 d3 R4= CH20CH3 e3 R4= CH20OCH3 f3 R4= CH20OCH3
RA=CH3 d4 R4=CH3 e4, RA=CH3 f4 R4= CHS 05 R4 CF3 d5 R4=CF3 e5 R4=CF3 f5
R4=CF3 C6R4Cltsi6 4=Cl e6 R4=G} 5C7 —FCHR4F67R4Ff
R4=F 215 WD 98/ 5785 PEﬁl/US98/§l¢6O QR4 A R AQ‘B-BA-BA-B

HN NH N\ 1 NH HI f)JrBu N O H2 NH2 NN
[
|| ao
L~
N NH,

N
I > hh ~ | ii Hob
N” NHq HaN( A N "N i
hl = N~
N
N” | N”
N -
\A’B \A—-B
A Kk _ I
N™ "NH, _ N” “NH,
. " .
N’/ . ~
) H2N \N [\l N HoN NN ’\‘ H
\ N
(@ ) éj -
Z mm :
N™ "NH, N/ NH, nn
N H N H
" 1 B
N. Na A~ N_ N~
[\T)\( A Nj\n/ A
p O P O
H | H i
: | N 0o : | N pp
N—O : N—S

11 \ B
N N« iy~
O .
| rr
N-——5S .

212
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g, R4=0CH3 hl R4 OCH3 i1 R4A=CCH3 J,

R4=0GH3 92 R4=CO2CH3 h2 R4 CIQC}B i2

RA=C2CH3 j 2 RA=CRCH3 93 R4= CHZOCHB i3 "R4= CH2OCH3 i3 R4= CH2OCH3 j3 R4
= CH2OCH3 - 94 R4%CH3 h4 R4=CH3 |4 R4=CH3 j4 R4=CH3 95 R4=C, F3 h5 R4=CF3 is

R4=CF3 j 5 w¥5§7851.96 R4=Cl h6 R4=Cl
R4=F j7 R4A=F HN NH NRNI NH 0 k-
PCT/U898/12680 4 4 R4A B R4A'6 Af~

\ / . NH2

CH2OOHS 23 Ré= 2 .
04 R _cr%; P4 RAP
R4=CI> 06 R4=Cl| g F%X CI

R AFB B A'B  HN NE'
NH2 NN NN N2|§
RA=CCP r2. RES

-g\m

CHZQﬁTB 3 R4—
10 phenyl-
11 phenyl
12 phenyl
13 phenyl
15 14 2-F-phenyl
15 -2-F-phenyl
16 2-F-phenyl
17 2-F-phenyl
18 2-F-phenyl
20 19, 2-Cl-phenyl
20 2-Cl-phenyl
21 2-Cl-phenyl
22 2-Cl-phenyl
23 2-Cl-phenyl
25 24 2~ (Me) N-phenyl
25 2- (Me) N-phenyl
26 2—(Me)2N—phenyl
27 - (Me) oN-phenyl
28 .2-(Me) 2N~ phenyl
30 29 :phenyl
30 . phenyl
31 phenyl
32 ' 2-F-phenyl
33 2=F-phenyl
35 34 2-F-phenyl
35 phenyl
36 phenyl
37 phenyl
38 phenyl
40 .
39 phenyll |
40 phenyl
41 phenyl
42 ;ﬂaernyl o
45 '
43 2- F -phenyl
44 2-F-phenyl
45 2-F-phenyl
46 2=F-phenyl
47 2-F=phenyl
‘48 2-F-phenyl
49 - 2-F-phenyl
50 2-F-phenyl
55 Ll

Ri= CH2OCH3 5

i 6 R4=Cl 16 R4=Cl 97 ghrisolfada¢=F i 7
NH2 NH2 N-N N-N:216 WO 98/ 57951
Bq H NN HiH NH NN

.0AB OONO

Wé "6 R4=Cl n6

R& R\ . | AFB
phe ﬁ;z VL NH2 N2
4=0CH3 (2

= CHPOCH 3 Rd=

—methyllmldazol 1—y1
2-ethylimidazol-1-yl .

2-( (Me) 52N-methyl)imidazol- 1—y17
2-CH350z-imidazol-1-yl - '
2-CH30CHz-imidazol-1-yl
2-methylimidazol-1-yl
2-ethylimidazol-1-yl

2-( (Me) 2N-methyl) imidazol- 1-yl
2-CH3S02-imidazol-1-yl
2-CH30CHz-imidazol-1-yl
2-methylimidazol-1-yl
2-ethylimidazol-1-yl
2-( (Me)zN-methyl)imidazol-1-yl
2-CH3502-imidazol-1-yl '
2-CH30CHz-imidazol-1-yl
2-methylimidazol-1-yl -

. 2-ethylimidazol-1-yl

2-({Me)N-methyl)imidazol-1-yl
2-CH3SO-imidazol-1-yl
2-CH30CHz~imidazol-1-yl
N-methylimidazol-2-yl
4-methylimidazol-5-yl-
5-CF3-pyrazol-1l-yl -
N-methylimidazol-2-yl

‘4-methylimidazol-5-yl

5-CF3-pyrazol- 1-y1
guanidino :
2-thiazolin- 2-ylam1ne
N-methyl-2- -imidazolin-2-yl
—methyl -1,4,5,6- . .
_— tetrahydropyrlmld 2—y1
N- -methylimidazol-2-ylthiol
t-butoxycarbonylamine
(N-pyrrolidino) formylimino
{N-pyrrolidino) formyl-N-
methanesulfamoyl)lmlno'
guanidino - ' _
2-thiazolin-2-ylamine -
N-methyl-2-imidazolin-2-yl
N-methyl-1,4,5,6- -
: tetrahydropyrlmld 2-yl .
N-methylimidazol-2-ylthio
t--butoxycarbonylamine.
(N~pyrrolidino) formylimino
(N pyrrolldlno)fo*myl -N-
' methanesulfamoyl)lmlno
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g4 RA=CH3 r4 R4A=CH3 S4 RA=CH3 t4 RA=CH3 g5 R4=CF3 rs R4=CF3 ss R4=CF3 t5
RA=CF3 .q6 R4=Cl r6 R4=Cl S6 R4=Cl 16 RA=CI q7 RA=F " r7 R4 =.F s7 R4=F
t7 R&_F g,BC AFB.. 1 FINNHM ~ . NH ONOO-/ NH2 O- NH2 5 N N
217 WO 98/ 57951 PCAYUS98/ 12680 R4 R4 R AFB R AFB AFB AFB. HN NH N\ NH HN /
NH N NH wopwsB79d4i0 0 O O'" N NH2 p\N NH2 N NH2 N NH2 wl f¥eGsiddresd R4A=0CH3
yl RA=0OCH3 z1 R4A=0CH3 W2 R4=CO2CH3 X2 R4=CO2CH3 Y2 R4--CO2CH3 Z2 R4=CO2CH3

W3 Rd= GHPOCH3, X3, R4= Y3 Ra= (GHROCHS, 73 R4~ CHROCHS, W RA=CH3 X4
RA=CH3 3 RA=CLB %_F@ﬂ:f%% V6 F; 4=¢é§§%g%5§%§?@§ﬁ 3ndb RA=CF3 w6
RA4=C1 X§ R4=Cl Y6 A4S0l 26 RA=Cl W RASF Xduhdrmbeoiedilnn )ZRiRA=F R4 4 R4
ABRIABA-BAFB HNNHNNHHINHNRNH ~NINOOGO -N2 p N2 O
N2 O/ NH2 N \N\N ~N aal R4=QCF13 bbl R4=OCH3 ccl R4=CCH3 dd1 R4=QCH3
aa2 RA=CO2CH3 bbl RA=CO2CH3 cc2 RA=C02CH3 dd2 R4=COR2CH3 aa3 R4= CH2OCH3
bb3 R4= CH2OCH3 cc3 R4= CH2OCH3 dd3 R4= CH2OCH3 aa4 R4=CH3 bb4 R4=CH3 cc4
RA=CH3 dd4 R4=CH3 aas R4=CF3 bbs R4=CF3 ccs R4=CF3 dd5 R4=CF3 aa6 R4=C
bb6 R4=Cl cc6 R4=Cl dd6 R4=Cl
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aa7 R4=F bbt: R4=Ficec7 R4=F dd7 R4=F 5 Ex # A B 1 phenyl' . ,
2- (am nosul fonyl ) phenyl 2 phenyl 2-(neth}1la7, |nosulfonyl)phenyl' 3'pheny|
1- pyrrolldlnocarbonyl 4 phenyl 2-(nethyl sul fonyl) phenyl 10 5 phenyl

4- mor phol i nyl 2-(1'-CF3-tetrazol-2-yl).phenyl 7
.. 4- nDrpho‘Plnoc ?ﬁonyl 218 WD 98/57951 ° PCT/ US98/ 12680 ’XﬂVﬂFGWI

' 2-(aninosu|f.ony|)pheny| 9 2- pyrldyl -2- (nethylanlnosulfonyl) phenyl .- 10
2-pyri dyl 1-pyrfdﬁﬂdinocarbonyl -11- ZeBYei @yl 2-(net hyl . ul fonyl yiphenyl 5 12
2' -pyridyl .4-norpholino 13 '2-pyridyl 2- (1'-CF3-tetrazol-.2-yl)phenyl 14
2-pyridyl 4-norpholi nocarbopsen 15 . 3- pyri dyl (anlnosulfonyl)phenyl 16
3-pyridyl 2-(nmethyl am nosul ) phemyl 10 8- pyredyl L
1- pyrrolidi nocarbonyl. 18 2-(meth Ifoﬁyl)phenyl 19 3 - pyri dyl
4- mor phol i no 20 3- pyrldyh4 B-t et r agdl -®=yNHphenyl 21 3_-pyridyl
4-mor phol i nocar bonyl-. :: 15 2% 2\pyri mi dyl 2x¢am osulfonyl)phenyl 23
2-pyrimdyl 2- (nethylanlnos Ifon?l ) phenyl - 2-Qyrinidyl -

1- pyrrolidinocarbonyl 25 /2-Byrimdyl 2-( Isulfonyl)phenyl. 26
2-pyrimdyl 4- nnrphollno 7 2-pyrimd (1' - CF3bt et razol - 2-yl ) phenyl
28 2-pyrimdyl 4-norpholi lyl 29 5- nld%I 2- (anlnosulfonyl)phenyl
30 5-pyrinidyl 2-(methyl onyl ) pheny! 4 MRz 5_ pyri mi dyl

1-pyrrolidi nocar bonyl - Methylsulfonyl)phe nyI 33

5-pyrimdyl 4-nofpholino.. 34 5 pyrlnldyl 2-(.1.".-CF3-tetrazol - 2-yl ) phenyl
_ . .
4 o
R A B A’B
7\ NH "
N\ NH
N
o]
NHz _ NH
\ N/ _ \ ./ NH2
¢y R*=OCHj3 dy R*=OCHa ey R*0CH3 f1 R*=OCHjg
c2 R4=CO,CH3 - da R*%=CO,CH3 ep R4=CO,CH3 f2 R*=CO,CHj
¢3 R%= CH,OCHg da R%= CHoOCH, 63 R%= CH,OCHg  f3 R*= CHoOCH3
c4 R%=CHj d4 R*=CHg 84 R*=CHj f4 R*=CHs
5 R4%=CF3 - "dg R=CF3 65 R%=CF3 fs R4%=CF3
cg R4=Cl . dgR%=CI g R*=Cl - ‘fg R%=CI
5 - C7 R4=F . d7 Ri=F ey R4=F t7 R4=F
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35 .5-pyrimdyl .4-norpholinocarbonyl .36 2- C 1- phenyl
2-. (am nosul . fonyl ) phenyl 30 37 2-Cl1- phenyl (nethylanlnosulfonyl)phenyl
38 . 2-Cl-phenyl 1-pyrrolidinocarbonyl 39 2-Cl1- phenyl

2-. (et hyl sul fonyl ) phenyl .- 40 2-C1-phenyl .4-norpholino .41 .2-Cl-phenyl
2-(1' - CF3vo e/379sm0!1 - 2-yl ) phenyl 35 42 2- Cl-phenyl 4- nor phehiResakReny! 43
2- F- phenyl 2-(am nosul fonyl)phenyl:.. 44 .2-F-phenyl

2-. (met hyl am nosul f onyl ) phenyl 45 -2-F-phgnyl 1-pyrrol idi nocarbonyl 46
2-F- phenyl 1 thylsulfonyl).ohenyl 40 4\7 : 2-F-pheny 4- mor phol i no 98
2- F- ) '

4- mo 51

2

1 54
2

2

4 ple 7\ /| AFB R

H
g1 R*=OCHjz hy R*=OCH3 i1 R*=0OCHj3 Jy R4=0CHj3
g2 R%=CO,CHj ha R4=CO,CH3 i2 R%=CO,CHg j2 R%=CO3CHg
ga R*= CH,OCH, ha R% CHaOCH3 i3 R%=CH,OCH;  j3 R%= CHoOCH3
94 R%=CHg hs R4=CHg is R*=CHg ja R%=CHj
g5 R*=CF3 hs R4=CF3 i5 R*<CFj js R4%=CFy
ge R*=ClI hg R*=Cl is R4=Cl je R4=C
g7 R4=F hy R4=F iz R4=F j7 R4=F

A-B
|
AR\,
N
o)
|
N\ / NH,
N—N
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N N ¢l R4=OCH3 d; “R4=0CH3 el R4=OCH3 fi R4=OCH3 C2 R4=CORCH3 d2. R4=COR2CH3
e2 R4--CORCH3 f2 R4=CORCH3 C3 H = CH2OCH3' d3 R4= CH2OCH3 e3 R4= CH2OCH3 f 3
RA= CHZCI:I—%E&% R4=CH3 d4 R4=CH3 e4 R4=CH3 f4 R4=CH3 C5 R4=CE3 d5 R4=CF3 e5

R4=CF3 f ~'c6 RA=C- db6 RA=Cl 06 R4=Cl f6 R4=Cl 5 cYCRHPIB0s-F 7
R4=F f7 R4=F 220 WO 98/57951 t,. PCT/US98/12680. 4 4 R R4 .~ . ABB.

AFB Aug "B NH.::...... NHHN/N\HNH..:....
NI -12 NH2 / NI -] \ i}

92 R4=CO2CH3 h2
CHZCIIHS I 3 R4z

Jr, R4=Cl 97 R4Fh70R4F17
NH2 NH2 N-N

m, R*=OCH, n1 R.‘ =OCHs 04 R‘_OCH3 p; R4=0OCH,

m R%=CO,CH3 RY=CO,CH; . o, R*=C0,CH, p2 R*=CO,CH,
mg R*= CH,0CH, ny n‘ CH,OCH; 03 R*a CH,0OCH;, pa R*= CH,OCH;
mg R%=CH; n., R* —CH3 " 04 R*=CH, ps R*=CH,

mg R4=CF3 —CF3 O5 R‘=CF3 Ps R‘:CFa

mg R*=Cl ne n“:cn og R*=Cl ps R*=Cl

my RU=F ny RY=F oy R4=F p; R4=F

q1 R*=0CH;,3 r H‘-OCHa sy R*=OCHj; 1, R*%=OCH;

92 R*=C0O,CH; r2 R*=CO,CHj sz R*=CO,CH; t2 R*=CO,CH;Z
a3 R%= CH,0CH, r3 R‘= CH,OCH;3 s3 R%= CH,OCH;4 t3 R*= CH,0CH,
4 R“:CH3 . 1y R*%=CHj, ssR%CH; t4R%=CH,;
'q5 R*=CF, |'5 R%=CF; 85 R*=CFy 15 R*=CF3 -
gs.R*=CI' 15 R*=CI 85 R=CI" ts R'=Cl

a7 R"-—F ry R=F 57 RY=F ty R*=F
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RAA~g RAAB '\ AB I "~ HNHNHHHN~1 ~-NHOOONNO :NH'Z"I-NHZ NH2 NH2
N-N NN N-- NN nml R4=0OCH3 n, R4=0CH3 01 R4=0CH3 pi R4-OCH3 n2 R4=COZCH3
N2 R4=CORCH3 02 R4=CORCH3 P2 R4=CC2CH3 nB R4= CH2OCH3 n3 R4= CHZCIZHS 03
R4= CH2O0M3 9887984= CH20CH3 nmd R4=CH3 n4 R4=CH3 04 R4= O%cag%ﬁéﬁ%%
R4=CF3 ns R4=CF3 0s R4=CF3 p5 R4 _:CF3 [In6 R4=Cl n6 R4

R4=Cl 1717 RA=F n7 R4 =F 07 R4=F P7 RA=F R4 R4 RAFBRArBAFBAFB Hld

NHNNHHNNHNlNH ONONO O NH2 NH2\/RNH2 NH2 N-NPN-NN-NN-qu

R4=0OCH3 r, RA=CO2CH3 S2
RA=CORCH3 . 12\ R4ZTHH CH2OEH3 13 Rd4=
CH2OCH3 RA=CF3 s5
RA=CF3 Is M=ENY RA=F s7
R4=F t7 R4=F | AFB ONW2 5 NN 222
WD 98/ 5795 /9B1!.. B

Wy R4=CCH3
Wwa R4_=COZCH3
wg R%= CH,OCH;

x1 R*=0OCHj
xp R4=CO,CHj
x3 R*= CH,0CH3,

y: R%=0OCHj3
y2 R4=CO,CHj4
y3 R%= CH,OCHj4

24 R*=0CHj,4
2, R*=CO,CH;,
23 R%= CH,OCH;4

ws R*=CHj x4 R*=CHy ya R4=CH, 24 R*=CHj
Ws R4=CF3 Xsg R4=CF3 ¥Ys R4=CF3 25 R4=_CF3
wg R*=Cl xg R4=Cl yg R*=Cl 25 R4=Cl
wy R4=F x7 R4=F y7 R4=F 27 R4%=F
4
R4 7\ B
_ s
N \/ \ N\/ \ NH
N N
o)
7 N\
O\N/ NH; 2 NHz
aa; R*=0CH bbs R*=OCH3 ccy R*=0CH3, ddy R4*=0OCHj4
aap R*=CO,CHj bby R*=CO,CH, ccp R¥=CO,CHg dd; R4=CO,CHj4
aag R%= CH,0CH;3 bbg R*= CHaOCHz  cca R*= CH,OCH4 dd3 R%= CH,OCH;
aas R%=CHj bbs R4=CHj ccs R4=CHjy dds R*=CHj
aag R*=CF, bbs R4=CF4 ccs A*=CF, dds R4=CF,
aag R*=Cl bbg R*=ClI ccg R4=ClI ddg R*=Cl
aay R%=F bby R4=F ccy R¥=F ddy R4=F
5 Ex# A _ B
1 phenyl 2-(aminosulfonyl)phenyl.
2 phenyl - - (methylax J.nosulfonyl)phenyl
3 phenyl l -pyrrolidinocarbonyl
4 phenyl - (methylsulfonyl)phenyl
10 5 phenyl 4 -morpholino L
6 phenyl L -{1'-CF3~-tetrazol-2-yl) phenyl
7 phenyl o _4 morpholinocarbonyl .
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RAQAQ( HNNHNlNH HN H N H NOONOO~NH20~NH20~NH2 o
/. NH2 NNNN w R4=0CH3 x1 R4=CEF3 'yl R4A=OCH3 z|.R4=OCH3 V\2R4COZCHS
X2 R4=CORQHB Y2 P4=CCRCH3 72 R4=CORCH3 W ‘Rgs CH2OCH3 X3 R4= CH2OCH3 VY3
Ré= CH20CMP 27Rl= CH2OCH3 WA R4=CH3 X4 R4=CH3 Y4 R4=CH3 PEIYRALBEY \p
R4CF3X5R4CF3y5R4CF325R4CF3 W6R4CI x6 R4=C Y6 R4=Cl Z6 R4=Cl

W' R4=F X7 4FYZR4I-» 7R4F44 .B1 Rén Y \ A.B HN NH
7N,/ NH HN HNt 3{1 ooozug\eghyi f@“ Zjﬂi'eﬁWZ NNNN
aai RA=Or e C; RA=0CH3 1d¢hyrRéT 08 BocasiBod CC2CH3 bbl
R4=CO2CH3 01:12 R4- (BeHad2 RA=C02CHH3 (meaByRéul SbREIhda R4= CH2OCH3 cc3
R4= CH2@CH31z1d3 Rép@RH3 aad4 R4ACHSrpbolRAcCH3 cc4 R4=CH3 dd4. R4=CH3
aa5 R4=CF3 bb5 R4zGhpridyl RA=CF3  ddZ-FA=<EF83- sesr&gel:2 tph) Ryl cc6 R4=Cl
ddb R4=Cl B&a7 R42Fpywbid¥¥ F cc7 R4ﬂFn\§>G‘PhR43=F°SaER§ﬂwB | ~phenyl

2- ((Me) 2N- nith hyI)%i’nEYWidyJ-Z "pheny!| 2 SH ﬁggg g@ 3 phenyl

2- (H2N- et bg/l eﬁ¥¥1d phenyl 2-
henyl 223 WO
%&f - 2- - F- phenyl

‘ﬁ?

2-((M &Y2N- ket hyl 6 2-F-ph
2- HOCH2- phepy|

98/ 57951 Pclg// us%%%%"% 2- F-phe J(mgmgggﬁé

3—pyr1dyl 2-(1’-CF3- —tetrazol- 2-y1)phenyl
21 _;-pyrldyl - 4—morphollnocarbonyl
15 22 w2-pyrimidyl —(amlnosulfonyl)phenyl

—(methylamlnosulfonyl)phenyl

23 2-pyrimidyl
24 2-pyrimidyl 1 pyrrolidinocarbonyl
25 2-pyrimidyl (methylsulfonyl)phenyl
26 2-pyrimidyl 4—morph011no

20 27 2-pyrimidyl 2-(1'-CF3-tetrazol- 2—y1)pheny1
28 . 2-pyrimidyl 4-morpholinocarbonyl :
29 5-pyrimidyl 2- (aminosulfonyl)phenyl
30 5-pyrimidyl 2- (methylaminosulfonyl)phenyl
31 . 5-pyrimidyl . 1 -pyrrolidinocarbonyl . '

25 32 S-pyrimidyl (methylsulfonyl)phenyl

33 _5-pyrimidyl 4—morph011no
34 - S-pyrimidyl 2-(1'-CP3- tetrazol 2—yl)phenyl
35 S-pyrimidyl 4-morpholinocarbonyl
36 - .2-Cl-phenyl . 2~ (aminocsulfonyl)phenyl
30 37 = 2-Cl-phenyl - 2- (methylamlnosulfonyl)phenyl
38 2-Cl-phenyl l1-pyrrolidinocarbonyl =
39 2-Cl-phenyl 2- (methylsulfonyl)phenyl .
40 '2-Cl-phenyl’ 4-morpholino -
41  2-Cl-phenyl 2-(1'-CF3- tetrazol 2- yl)phenyl
35 42 ‘2-Cl-phenyl " 4-morpholinocarbonyl’
43 .2-F-phenyl 2- (aminosulfonyl)phenyl.
44 -2-F-phenyl (methylamlnosulfonyl)phenyl
45 . -2-F-phenyl 1 pyrrolidinocarbonyl _
46 2-F-phenyl (methylsulfonyl)phenyl-w
40 47 ‘2-F-phenyl 4—morph011no_~ :
48 -2-F-phenyl 2-(1'-CF3- tetrazol 2-yl)pheny1
49 ‘2-F-phenyl 4-morpholinocarbonyl
50 2,5-diF-phenyl 2~ (aminosulfonyl)phenyl -
51 '2 -diF-phenyl (methylamlnosulfonyl)phenyl
45 52 :2,.5~diF-phenyl 1 pyrrolidinocarbonyl -
53 2, —diF-phenyl 2 (methylsulfonyl)phenyl :
54 2 ,.5~diF-phenyl 4-morpholino . ..
55 2,5-diF-phenyl 2-(1’ ~CF3- tetrazol 2= yl)phenvl
‘56 ’2

le phenyl

4—morphol;nocarbon,l _
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9 phenyl 2-nethylimdazol-I-yl 10 phenyl 2-ethylimdazol-1-yl 5 11 phenyl

2-((Me) 2N-net hyl )i m dazol -1-yl 12 phenyl 2-CH3S02-i m dazol -1-yl 13 phenyl

2- CH30CH2-i m dazol -1-yl 14 2-F-phenyl 2-nethylim dazol-1-yl 15 2- F phenyl

2- et hyl i nwoazmetesi-yl 10 16 2-F-phenyl 2- ((I\/E)ZN- met hyI)O_g&g?%F%}aé

2- F- phenyl 2. - CH3SCR-i ni dazol - 1- yI 18 2 F- phenyl 2- CH30CH?2" | 20l - 1- yI

19 2-d -phenyl 2-nethylim dazol - Jr - Cl- phenyl 2-ethylim dazol - 1-vyl

15 21 2-Cl-phenyl 2-((Me)2N- net hyI i m]aazo -1-yl 22 2-C1-phenyl

2- CH3SO2-i m dazol -1-y1. 23 2-Cl-phenyl 2-CH30CH2-im dazol-1-yl 24

Me) 2N -phenyl

P) nmet hyl )i m dazo3. - 1-yl
@N— phenyl

ol'-2-yl 30 phenyl

1-yl 32 2-F-phenyl

2- (Me) 2N- phenyl 2- et hyl i mi/fa2ol -1-yl 25
2-ethylimdazol-1-yl 20 26 ) 2¢Bohenyl
27 2-(Me) 2N-phenyl 2- CH3SOZ-i K 3
2- CH30CH2- i mi dazol - 1-yI .2 N- et hyiy milda
4-met hyl i m dazol -5-y]. 25 3] pheyyl 5-CF3- p;NazoI

N- et hyl i m dazol -2-yl 3 phenyl 4-ne | m dazol -5-yl 34 2-F-phenyl
5-CF3-pyrazol-1-yl 35 p guani di no 3 & phenyl_2-thiazolin-2-ylamne
37 phenyl N-nmethyl -2-im Qe 41 38 g N-nethyl -1, 4, 5, 6-
tetrahydropyrim.d-2-yl pprerps N-neth agpl -2-ylthiol 35 40 phenyl

t - but oxycar bonyl am ne 41 nnyl (N-pyrroNig ornyli.mno 42 phenyl
(N-pyrrolidino)fornyl-N rret hanesul f anoyl )i m no 43 2-F-phenyl guanidino 40
44 2-F-phenyl 2-thiazolin-2-ylam ne

R4
R4
AB o
/ I 1
N/ |\ NH 7 \\  NH
N “N
NH, N
\_/ \ ./ NH2
¢ HZ:OCHg dy R4=OCHjy 81 R4=0OCH; fy R*=0OCH;
cz R*=CO,CHa dy R4=CO,CH; e R4=CO,CH3 f2 R*=CO,CH;
ca H*= CHyOCH, d3 R%= CHOCHs ea R%= CH,OCHy 3 R*= CH,OCH3
Ca R:=CH3 d4 R4=CHg 04 R4=CHj f4 R4=CHj
c5 R*=CF4 ds R4=CF; es R%=CF, fs R*=CF4
cg R*=Cl dg R4=ClI og R4=Cl fg R*=Cl
5 cy RA=F d, R4=F ey R4=F i7 Ré=F
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45 2- F-phenyl “Nernet hyl - 2-i mi dazol i n-2-yl - 46 2-F-phenyl N net: hyI ‘1, 4,5, 6-
tetrahydropyrl m d-2-yl 47 2-F-phenyl N-methylim dazol-2-ylthio 45 48

2- F- phenyly, 4 kﬁxycar bonyl am ne 49 2-F-phenyl {N-pyrrolidino for I|m no
50 2-F- pheny? (NEpyrrolidino)fornyl -N- met hanesul f anoyl )i rhSH %i"

2- CH30- phenyl (N-pyrrolidino)fornylimno 50 52 2-CH30- phenyl
(N-pyrrolic:i.no;rornyl-N- (et hanesul f amoy! Rt ni no 224 1 IR* WD 98/57951_

PCT/ US98/ 12680 " lity . The_(_: 'nds of thijs=hnventi.on. ;a¥ejuseful as
.. anticdh ~£Br t mepiBor . yent.i gn of B

"t hr onboenbol i ¢ l._-rdens in magrek(s. The terp boenboly<( 5 A”

di sordersas usNd her e incl udds ArteMhl  enf venousNHar di gfasiyul gNHor

cerebrovascul ar . ¥hr ¢

oenbollc"' orders, ineFudig, for dxa , . unstabl e
angi na, first.ag : [ ti i.St i

: sudden

death,. tran i sc'-h"e--m c atf adk, st__roke Ner 0scler-0s/s, \enous. :
t hronbosi s. , ".deep vein tNueohbosis,. t pophl ebi tig . @rterial-
enbol i sm . \alyhAnd: cergbral agferial, sis, [N :

cerebral:...eRpg¥ism” kidne \eol I $ms,  aRyg 7 hary ‘SpoysNdz2  The

anti coagul ant efrfect:  of -conpounds of the present inventi-ontris beli eved, to
be due to inhibition of-factor, Xa or-thrombin_ 15 The effgctiveness of
conpounds of 9 R Y Bsent i nvBnfQ@fMsas i nhind [8FSs of fach & =Fetanas

det ermi ned udrRgGPuFtei ed huhaR =COaEpr Xa‘zﬁdcggﬁﬂahetl clz §#faQ2Cloe. - The
rate of fact @ RXxaCHiBfdbol ysi Ba Bi= @eQirbgeniaR's Gha@EH e 822*2%0('%3

Phar naci a, Dn&?‘ﬁ&ﬂan OH) wabas RE®8ar ed bot i R*aCthe absenie&*=GHs presence. of
20 conpounds 96R*tGfe present haR&@Fson. HydisRy€Fs of t hejs Rélfstr at e

resul ted. ingsR&Giel ease of paRAN=CMI ch was'igRfaCt or ed js R*=Cl .
spectrophotormeﬁf’#Fcal |y by measBtdFng t he |n¢7rFe‘aSe i n abspirRdshce at- 405 nM
A decrease in the rate of absorbance change at' 405 nmin' the presence of
inhibitor is'indicative of enzyne




25 inhibition,. The results of this assay are expressed' as inhibitory
constant, Ki. Factor Xa determ nations were nmade'in 0.10 M sodi um
phosphate buffer, pH 7.5, containing 0.20 MNaCl, and 0.5 % PEG 8000. The
M chael | syemmssdsant, Km' for substrate 30 hydrol ysis was pgehREdiggd at 25C
using the nmethod of Lineweaver and Burk. Values of Ki were determ ned by
allowing 0.2-0.5 'nM hurman factor Xa (Enzyne search Labohatorl es, South
Bend, IN) tore with the su ate (0. 20 1 my) in presence of

i nhi bitor. Reacty o%'ﬁxg,tm allo 8490 forq35)30 mgnut I

velocities (rat ) re me redAlnthetlrre
frame of 25-30 b wagylis8d lﬁHcaI cul ate
Ki val ues: (VO-v ) : S 1WPC rf US98/ ]
2680 where: v, s the vel oci in the encé of

inhibitor; vs{isXxhe velocit i nhi 51 is the
concent ratl on i nhi bi tor i s9Be( ati on con nt of the

enzyne: : _nhi bit o [ n of SubptNEfe;, Kl;1 is
the M chael i s RoNstant. 10 Ué‘{‘ﬁ'g the meth ogy descrNbSd above, a number
of conpounds of, the present Lovention were found to exhihit a Ki of <15 M

t her eby confl'P e utili™ fcg " he conﬁbﬂﬁ&’?”bf the PrEsRts  invention
as effective 4i= ors. "ThHe 'Eﬁhronﬁ’é 1(9 &t Pect o '1;6 Ghds of the
present 15 |'FR/ n can b83 e istroat ed P, FPQB'BH a’t%r zqye'ﬁous (AV)

shunt thr onbos1 deI I n th a‘bdel rabb 1 Hoei ghi ng s CF
anest heti zed W'l,;,,ﬁ d mxture: f@/? azine ( 6 'kg i.m)Ps CI“ket amne (50
ng/ kg i.m) q{fen.,u,_sed A sali ﬁg |led AV SR n devi ce “ sconnect ed bet ween
the femoral arterial and thé 20 fermr al ve°ﬁous cannul ae Re AV shunt

device consists of a piece of 6-cmtygon tubing which contains a piece of

silk flow fromthe fenoral artery v t he AV-
R _
o "
~ N,
N N
o o}
\ /7 NH2 \ /NHe
N-N N—N
q; R*=0OCH, 1, R%=0CH, ' s; R'=0CH;, t; R*=0CH,
q2 R4=C02CH3 T2 R‘:C_OzCHg S) R4=COZCH3 12 R‘:COQCHg
q3 R*= CH,0OCH;4 r3 R*= CH, OCHy s3 R%= CH,OCH;4 13 R*= CH,0CH,
Q4 H‘ =CHj g R4=CH3 S4 R4=CH3 1y R4=CHQ
qs R*=CF, rs R*=CF, s5 R*=CF, 15 R*=CF;3
gg R*=Cl rg RY=Cl sg R*=CI tg R*=CI
gz R4 =F [ R4=F Sy H4=F t7 R4=F

a-B
!
N/ O\ NH
N
o
v
o ,—NHz
\N
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shunt |nto the fermral vein. The exposure of flowi ng bl ood to\ra Si- Ik
thread w | |nduce the formation of a‘sighificant 25 thronbds.” After forty
m nutes, the shunt is di sconnegted ‘and theisklk thread covered with

t hr ombus PO ReTGhed. Test agents or vehicle willbe gi veRCE{USI#I26p0

s.c., or orally) 'prior to the opening of the AV shunt The percent age
inhibition'of 'thronbusfornatlonls det ermi'ned :
30 The | D50 val ges (dose whi chsxoduces. 50% i

f or mati on) are 8t ed by | @ A1eSSi 0

formul a- (1) may-efso- fe usef ul rf%lbltori '

human t hronbjy, plaspdHkal | ik ' N N

action, 35 the¢€ cdhpounds adg-f ndjcated for

treat nent of physi ol%gl cal rea¢tion@, blood c
catal yzed by Q

i nf@anmat i on,
t he conpounds

3 of enzyneg
have utility\ drugsfor t 6 At;; WO 12680
treat nent of 3 aﬁﬁs arisi g yom.elevated th n acti/vit
such. as. nyocaxdval 14f ar ct |Q>nN Bs. -reay " uded ad~N 2 aHt"FcoaguI ants

in the processng of blood to plasma for diagnostic. ‘and other commerci al
purposes.. 5 . Sone ‘conpounds of the present invention.: wer-e shown to be
direct act |Vn|q?"1—@ﬁﬁh| tors . %R*=@8ks serine, Pr Bi=Gth throannRhQC"bhel r
ability toiwdRbCOLie cl eavadi=0PCiml | rolyeBtHCO2Clubst r azeB*¥P2EHs ombi n i n
a purified wyB%E@H0CH; Vit ne R* BHROCH; on. . yeBhsCaaOGHaner edeRbr CHizQ8Hby t he
met hod. desowj BedH10 by. Ket txad¥*=@Hl3 al . i n Jy4Bf=@H3 Chem . 2§B*CHE8289- 18297
:(1990); heymi=BF; i ncor por atsd=0F, r ef er encgs Rt=aCFzhese assayB*=0Fyr onbi n-
medi at ed hy@yi=gsi s of the iR*eomgeni ¢ subgt rédee S2238 (Hel Rh|
Labor at ori eg, rBeaunont, TX)x,wtsF nonitored spadsr ophot onet i, gtdd y. Addi tion
of an i nhi bltor to the assay 15 mixture results in decreased absorbance
and is indicative of thrombin inhibition. Hyman thronbin (Enzyme Research
Laboratories, Inc.., South Bend, IN) at a cofcentration of .'.2_ nMin 0.10 M
sodi um phosphat, 000, was

ind 0. 5%P

uffer, pH 7. 0.20 M NaC
i ncubat ed vi# ' oui/aubsﬁf @ A-B ,,\,B ,’.\/B
NH ' ; NH . NH
oL - o_ -
- N S
aa; R*%=0CH; - bby R*=OCHg ccy R“-'OCH:; " ddy R%0CHj4
aap R*=CO,CH3 " bby R*=CO,CH3 ccz R%=CO,CHa ddz R*=CO,CHy
”aas R%= CH;OCHj3 bbs R*=CH;OCH;  cc3 R%= CH,OCHgy ddg R*= CH;OCH3
"‘aa4 R"'.-CHa bbs R*=CHj ccg R*CHa ddg R*=CHg
_aag R*=CF3 bbg R%=CF3 ccs R%=CFy’ dds R*=CF3
j_"aas R4=CI bbg R4=Cl ccg R=Cl ~ ddg R=Cl
aay R%=F . bby R4=F ccy R4=F ddy R4=F
5 Ex## - A B
1° -  phenyl . -((Me)gN-methyl)phenyl
2 - ‘phenyl :  2-((Me)NH-methyl)phenyl
3 ~phenyl . . ) . 2-(HaN-methyl)phenyl
4 " phenyl L 2-~HOCH; ~phenyl
10 5 2-F-phenyl : . 2-((Me) N~ methyl)pheny]
6

. . 2~F-phenyl . 2-.( (Me) NH-methyl)phenyl
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20 concentrations ranging fromO0.20 to 0.02 nM After 25 to 30 m nutes of

i ncubation, thronbin activity was assayed by nonitoring the rate of

i ncrease in absorbance at 405 nmwhich arises owing to substrate

hydr ol ysiwso sgiabisbi tion constants were derived fromreci piaaosiiegs S of the
reaction velocity as 25 a :function of substrate- concentration using the
st andard - net hod, o{,dfji, aver and Burlgz_(ll.{ghnlgeg &1 y@tdigdol ogy. descri bed
above, sq;ma conmpeugp i hi s invention \&ce @At ed "and found to
exhibit a Ki of bﬁ@ﬁ 1han 15 m therebynee f,ll&maggoihp_ﬂl lity of the
conpounds) of thePHéﬁﬁBnt 30 invention asethiedhidezXb-1xfl bitors.

The. cenpaunds of phbeypresent i nventi on 2can’Med ;N amlet my )it iewieth zalleoneydr in
conmbi natixen w t hphaaydr nore additi on&-GHhisogpauidazcdgdniys. These i ncl ude
ot her anti3 coagphanylor coagul ation i iPhidizO0Hy- agatnzyl -drtvl- pl atel et or 35
pl at el et iahi bi t ory-phgentls, thronbi n i rehideithyilsmidazol hkaybol yric or
fibrinol yt5 c. ag@nFsphdiel conpounds ar & @dvdigddazdltb-¥l nammal in a

t her dpeutlital | y 8fFepbewel arpunt. By " tsze‘r(aﬁ?éaFr’éa‘F}Wl)E’EfﬁW%/‘ﬂQM

PCTI US98/U2680 @fFeebenel anount” it i 202 aimidarmit-lofvla. conpound of
Formul a 11& hat, @hEnphemvhj stered al one GH3PRHzoHbIdERIIoE Wilth  an

addi ti ona1}9thera sGtrep t to a na “mqt§lyéflf“ geF %'th‘/l prevent or

amel i.qrat¥® t he t 13) i ¢ di sease ‘bﬂ €SS nof t he
di sedse. "adntnpsiB 8% n conbi natlcbnmo%e)'2 rrg h j%l el is
angd

meant thafs the cqpouRd=8Y: Formla | . onal
t her apeut agents gre ac enA tered co X\ 20 _f_ nmal bei ng
treat ed. en addi nis §I(]_ dAlconbi natlé)r]a % ﬁag may be

adm nj.st d at E 3 or sequej Aty di fferent
20°; 12 ue ﬁﬁ . aezgjta%r gt é’lfly but

! : 'He P{
poi nt’s’ i | rre nponent MAy-He I 6f
sufficienf Eg ?1]@ hdE, S0 as to zoré?log Jiherapeutic
effect. % ant agents (or \gQadyha hpaal.gtl]_l@]_ $pry 15 agents)

t hat may used h'&n erbl nation with thf_nq;_cam,qqalq&aggl ¢y invention
inclyde wag fari npﬁgﬂymeparl n, as well &as-ai;heyrakattosryXa i nhibitors such

as those giescri bedri-phkhgl N-methylimidazol-2-vy1
33 2-F-phenyl 4-methylimidazol-5-yl
34 2-F-phenyl S5-CFi~-pyrazol-1-yl
35 phenyl guanidino
30 36 phenyl 2-thiazolin-2-ylamine
37 phenyl N-methyl-2-imidazolin-2-yl
38 phenyl N-methyl-1,4,5,6-
tetrahydropyrimid-2-yl
38 phenyl N-methylimidazol-2-ylthiol
35 40 phenyl t-butoxycarbonylamine
41 phenyl (N-pyrrolidino) formylimino
42 phenyl (N-pyrrolidino) formyl-N-
- methanesulfamoyl)iminoc
43 2-F-phanyl guanidino
40 44 2-F-phenyl 2-thiazolin-2-ylamine
45 2-F-phenyl N-methyl-2-imidazolin-2-yl
46 2-F-phenyl N-methyl-1,4,5,6-
tetrahydropyrimid-2-yl
47 2-F-phenyl N-methylimidazol-2-ylthio
45 48 2-F-phenyl t-butoxycarbonylamine
49 2-F-phenyl - (N-pyrrolidino) formylimino
50 2-F-phenyl (N-pyrrolidino) formyl-N-
' methanesulfamoyl) imino
51 2-CH30-phenyl (N-pyrrolidino) formylimino
50 52 2-CH30-phenyl (N-pyrrolidino; rormyl-N-

(methanesulfamoyl) imino
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publ i cati ons ldentlfled above under Background of the Inventj on 20 The
termanti-pl at dl. et agent s (or platet, e’ﬁ~ i'nhi.bitory agents), @s.-used herein,
denot es aggyys % i nhi bit plapel ét" function;such as by | nhibiting the
aggregati on, ad ion or granul ar ‘secretion of platelets: §ﬁ’(§ﬂs’5§ ts

i ncl ude, but are not Ilmted to, the vari ous known' non- steroidal anti 25

i nflammat ory. drugs (NSAI DS) such- as’ aséﬁiﬁlﬁﬂl bupr of en, naproxen

sul i ndac, i ndomathasinpouti@s BN iR ﬂwamltaam ardlﬁb@ﬂena&s ssulfinpyrazone,

and pi roxi ca tq}‘? m}%ﬁc‘i gfmph%rem%__cir %gllg aﬁgg,%ra@l& ‘fs or pr odr ugs

t her eof . aspirim ace Isa e ac-dor ASA) -
pi r oxi camtmombee’pb@ll# r@dsm@eﬁ-’@r 1sluF“?oa‘B‘ﬁél'sant’Ph%l 55251 ettrergvémoemb@éngde

ticlopdi RReorAekHEi Ag el MRGRIl qalchmaaecaatabisl sﬂ t\Eeerus pr odr ugs

t hereof . Ticl.opi di nells al'so aﬂareferr gggog%? ic]) %tknown to be
gentl e on PREGEEFFBLFh F5tTHAPH Vﬁ‘(?tcu thet lso ¥-Uof4

pl at el et iimcilbdingy agsmmrssla,nanmbllemngiaaanfmlsn g:ecurrent :

-hr 0ﬂboxaa@de%raea@ptafaramagomﬁsnasd shaaeﬂbaéaae Ao ydiieht ase
i nhibitors, as wel as pharrraceutl aI ccegta | e salts o rodr ugs

t her eof . 21?8*’1'3?“19\0"‘9'8?“3]79551“%59% e‘f° 15 RN TRRITRE T3S,
i nhi bttt)orsiee@:oweant thtdbmiossdi <, agmurm)ophleblused aererigl (hlntoés.smhl bitors

of -the SelidieBtQt 88Ccor L At er a1 BLHABHLLE NI LA rapofachoUS

t hronbi n- medi at e processes, :.such as-t [ n- nedi at ed ‘pl atel et
activat i oﬁ‘l@t"‘ﬁia(t EB‘stlspf‘%r A MHFONaEY EFEPLGENF on The ATHiicasgailant
and/ or - t hexf fgfcanvlf aeompeanidd i oh e praseEntoganeati on al Hroéldved &o- beand/ or

ser ot oni n)duear;_(g/ gﬁhgb%@{éﬂ' (;Pri{gaé (}nxalr %rd Ergﬁfgz .. Anunber of thrombin

inhibitors.are ~and - the.se.inhibitors
are c@8ht enpl at &er effectivaness c%tﬁmqwswfmpbﬁ PReseR esEmentdfsounds. -,

EUCh i nhi kid QMlbﬂEbHQeof bf-ﬁbct&fle Xaﬂ@fas' ld@tb@ﬁhh@d us:Lng purlfled human
T gat 1 obarf eSS (a A RO FR S X5 copRabT 8E8 o7t LN PR ugs
t her eof . Buidsa@lyisdenef @l@mm@sﬁnﬂ@ W%@ﬁ@péi@??éeﬂ%l%ﬂw@etyl and
peptide  pranklin, OH)- was measured both in the absence and presence of
20 compouhas of the present 1nventlon Hydroly51s of the
K substrate resulted in the release of pNA, which was monltored
spectrophotometrxcally by measurlng ‘the increase in abso bance
at 405 nM. A decrease in the rate of absorbance change at 405
mm in the presence of inhibitor is 1nd1cat1ve of enzyme _
25 inhibition.. The results of thlS assay are expressed as-’
i 1nh1b1tory constant, Ki. co '
' Factor Xa determlnatlons were made in 0. 10 M sodium
phoSphate buffer, pH 7 5, contalnlng 0.20 M NaCl, and 0.5 %
PEG 8000 The Michaelis constant, Ky, for substrate = -
30 hydroly51s was determlned at 25°C us1ng the method of
- Llneweaver ‘and Burk Values of Kl were determlned by allow1ng
0.2-0.5 nM human factor Xa (Enzyme Research Laboratorles,' o
' South Bend IN) to react w1th the substrate (O 20 mM 1 mM) in
the pre ence of 1nh1b1tor Reactlons were allowed to go for
35 30 mlnutes and the velocltles (rate of absorbance change vs.
e tlme) were measured in the time frame of 25-30° mlnutes _The_
'follow1ng relatlonshlp was used to calculate Kl values A
- R (vo—vs)/vs = I/(Kl s S/Km)) o
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15 derivatives of boronic acid, such as C-terninal a-aninoboronic acid
derivatives of lysine, ornithine, arginine, honoarginine and correspondi ng
i sot hi our oni um analogs thereof. The term hirudin, as used:herein, includes
sui t abl e wenssaiki ves or anal ogs of hirudin, referred to herei
hirul og's, such as 20 disul fatohirudin. Boropeptide'thr ongar:{ﬁig#ﬂ?%qot ors
i ncl ude %%e_gunds described in Kettner et al., U S. Patent No.
5, 187, 157"and "Eur opean Pat ent Applicati on Publication Nunber. 293 881' A2,
t he di scl osur e¥oot Swhirehvetkec Her elfy thecoprporal el theraisedne oéf er ence.
Q her suitable boroapgipipscderivatives 25 and boropeptide thronbin
i nhi bitors include_t e disclosed in PCT | i catjqn Publication Nunber
92/ 07869 and Eh’?og%aggép‘é‘? ent Appl ctg‘tei Bhebéﬁ%—c% | GRS 471, 651, A2,
the d¥sclosur@sisfthhi ebneereterichy cifnd¢ohpbiaded herein by reference. 30
The term thronkgl y&i €se (@1sdddidtiehy toaktagent s s "enzt}*?f(eqﬁbf?x'iéa‘i'cﬁ? or

c

fibrinolytics), as used. herein, denotes agents that |yse Bl oo ots
(thrombi). Such. agefiP8P1#%&i ude tissue pl asni nogen activator, . ani strepl ase,

ur oki nase or §tieptbhkioassentinradioi pgd phhstoesedii cal |y acceptable salts or

35 prodrugs thereof dhe lEFHAQRISH , as used' herein, refers to
i ANlsSLRREARE.,
ani so@lat ed.gl asm no% n streptaoki nase activator conplex., -as descri bed, .

for eXanpP&iign g B CesappPrdatPeve NG FB89f rREPENBEs osure of
whi ch is hérehy po@sent WD WIEIE PR5 VePETLHWSYBEd 26680 biith@oKgobat ets hatei n by
reference ReLehd. «JhE LA RQKI j i iptended to

denot e both dual’ %nd sin el#h%hg?%'sfg%k??\a%%{éd%%ﬂ% Sero%arg% 85?%%“
referred tBVARFEPH &% © 1316 KasenhELABPTHi stration of the conpounds of
Fornula | of titee amvethidbdyiccefifienat boncampdursar b mddid ineBaknt her apeuti c

el anyoey Chi: Jhab ] S BRHAPLA0R, O BalR RTRP 1305588 5 PR, A
| over doséb@n\'{n’ FhrRmRas ish@osedent £al this sheel 1 radiigst weiohhey eby?
provi di ngkgnaheastieasietbdraiigih a0hmisahes Yot THEL LAMROUNDS gl ke . AT £S&M
Lo oM Lol KBE AR BAS 038 e 2} 2ERM S h. T FTIRR-SITREUMY AL, AP ©
deVice is connected between the femoral arterial and the
20 femoral venous cannulae. The AV shunt device consists of a
pieée of 6-cm tygon tubing which contains a piece of silk
thread. BRlood will flow from the femoral artery via the AV-
shunt into the femoral vein. The exposure of flowing blood to
a silk thread will induce the formation of a significant
25 thrombus. After forty minutes, the shunt is disconnected and
the silk thread covered with thrombus is weighed. Test agents
or vehicle will be given (i.v., i.p., s.c., or orally) prior
to the opening of the AV shunt. The percentage inhibition of
thrombus formation is determined for each treatment group.
30 The ID50 values (dose which produces 50% inhibition of
thrombus formation) are estimated by linear regression.

The compounds of formula: (I) may also be useful as
inhibitors of serine proteases, notably human thrombin, plasma
kallikrein and plasmin. Because of their inhibitory action,

35 thesc compounds are indicated for use in the prevention cr
treatment of physiological reactions, blood coagulation and
inflammation, catalyzed by the aforesaid class of enzymes.
Specifically, the compounds have utility as drugs for the
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standard or controi- in tests or assays involving the |nh|b|tvon of factor
Xa. Such conpounds may be provided gnﬁa "“tercomercial kit, for exanpl e, for
use in phaygagRwsical research invdlving factor Xa. For exa

conpound of the present |nvent|on coul-d-be used as a ref JS%@WW% assay
to conpare its "known activity to a conpound with ah unknown activity. This
woul d ensur ErepEmenp Rt iReasesharishegafsey ebovakesd tdinegbiar horiedity

properly andu@hoar:kd@cacaﬁmaa fmrfareeﬁmarlam,aemaidsyulsfedt hs: test.
COTpound e ing) SELAALAYE 10 L BrbELEL NG F AN Lo RHiSRpdokELOP! ng new
CcC In e

assays or . protoco Sk t9" the Pr esent Pfon “coul d
be used to €:3gNeHEiG Qﬁ@eﬂﬁheFeﬁéygerQSa heueepgRfinds of the: present

i nventi cm may al S&n@ecotﬁﬁﬂmds’l dfi 2GROBeEeAt Sy Semh tHEH Wélga fs%tvar t&ape FOr

exanpl e, rese ce of, fa QL Xa i n unknown :s
det er ni ned Ser ckf%klﬂg(ﬁnh ﬁﬁﬁeﬁFctgub§?$%R%e3ﬁ§22%5? %grggP?%
sol uti ons cbhear r#bﬂglxiastt%a-mwl&nuhspclon‘awq afhesmafl 1t h‘elaeu&errpounds of

the present suﬁyemw@ by ftreroa@iat hanaOI:uPMée sy iS&f ved Bithg sol utions
cont ai ni ng test, sappl e, but no und of gwgresent |nvent|on t hen one

woul d concl §BRIP}E QWCQQfRﬂ¥§SpV§§8n et%ﬁmf%%%. the MEsPRd deFeRineR
conpourids obytKestnew et iadn danJbeBddii nChéwer. €265 i r-g280R 182a7 dosege; forns

as tablets I I

ol case 1 or il ary g G5 ng%%%?s?g P M R Gl 0
pills, powdBFIiats %r?m%@o YIS PEs thei RRFRMeEen sy SHERTans, S283P Lple emmd
enulsions Ehbgramgrrﬂsu)ﬂmaumomtnlwxeredslmbni&ﬂfQWenous (bol us or -

| infusion) %éé%%gﬂ%;gﬁﬁﬁr calm%UbCHEQEEQgé f”aﬂ'gﬁﬁyﬂfiéglﬁr Eﬁe ssay

using dosage. forns ose or di'nar
phar mackut | BAFTUER (EeSURHE l@aﬁeseeaaﬁﬁin%’é@ﬂ@%n%ﬁ sl mutlngenetaw yofai | | be

adni ni st er eghiréribig GRGRH. | CAUMEAT EhesmSEl eQirm@N ReB@archasi s of . the
chosen rOUtEa8$r£¥H%{Q§“'fﬁ” onSog@g Bg gndﬂﬁfh E@rnaceug L'Hraftdce.

The. dosage reginen npoundsof
nM 1n 0. 10 M sodium phosphate buffer, pH 7.5, 0. 20 M NaCl and

0. 5% PEG 6000 was incubated w1th various substrate
20 concentratlons ranglng from 0.20 to 0.02 mM. After 25 to 30
' 'mlnutes of 1ncubatlon, thrombin act1v1ty was assayed by
monltorlng the rate of 1ncrease 1n absorbance at 405 nm ‘which
arises owing to ubstrate hydrolysis. ° Inhlbltlon constants
were derived from reciprocal plots of the reactlon veloc1ty as

25 a functlon of substrate’ concentratlon u51ng the standard '

. method of Lineweaver and Burk. Us1ng ‘the methodology
described above, some compounds of this invention were e
evaluated and found to exhlblt a K; of less than 15 um,
thereby conflrmlng the utlllty of the compounds of the present

30 1nvent10n as effective Xa 1nh1b1tors o ‘

| o The compounds of the present 1nventlon can ‘be
admlnlstered alone or in comblnatlon w1th one or more .
addltlonal therapeutlc agents These 1nc.lude other antl—
coagulant or coagulatlon 1nh1b1tory agents, anti- platelet or :
§$ platelet 1nh1b1tory agents, thrombln 1nh1b1tors,-
' thrombolyrlc or flbrlnolyt*c agents o
" The compounds are admlnlstered to a mammal in a

therapeutlcally efrectlve amount By "therapeutlcally' '

- _-227



invention, wll, of.course, vary dependi ng upon known factors, such as the
phar macodynam ¢ characteristics.of the particular agent and.its node and
route of adm nistration; the species, age, sex, health, nedical condition,
and wei gio ®fs7dshe 15 recipient; the nature and extent of pth@ssipdoons; the
kind of concurrent treatnent; the frequency of treatnent; the route of

adm ni stration, .the_renal, and .he i NGl j of £ t i.ant.and the
ef f ect deseiér%&.tlhepﬁg}%?% an&orl“’vg\%%%‘%né#i g’hbgggngde%gﬁoﬁéh‘gnéfpr escri be
t he ef f ectloygudpplinthat. (e Adpirg Stegerr B4ORS PF el rfiomRidafieon, WaEhar r est

t he progress a@fiithenal hiwehgenhald agénsotden. mBymaby 0f «ffeetdlegubdance,

the daily oral dosage-of. each cti Lnaredi , S f.Qr _th
i ndi cat ed pé:fef"ggfs-ormf‘ri“?h?zéan%ee tgle_ v%%r?h% Sg‘?b8?%0?@%&1%6%%%/%%850§rb0dy
wei ght 5 25her piregabbyibet vk dihalso@eade0l to 100 ng/ kg of body wei ght per

dﬁy, and WDS]E Wyegagﬁ%ysbeli%@eim ahaiinkhtQond 30 MEélgitayion ltHerayenously,
the nost preferre 0S€es, W range from about. 1.to abqout 10 kg/ m nut e
during a condtaffaPht ‘ék,‘?fmlﬁ%ico .p%“egnﬁ?u% $'0 étﬁiasm?n%nﬁjror?%y be

admi ni st ereetliicioaadi hjkrapeutd |agaidse arer agnéni st ered FICHFEAFLYNEP be

admi ni st ergd, iRnmdh Vhaety dosesc . t Whent BEREni Bt AN id | FBG @RI
Conmpounds of _this invention can be admn ni ?j't erteghians intranasal formvia

t opi c&P USSR COBPPRBPE PRAY (RADAIPNESES Eu

] e§; or°viA ?.r%ln%efdeorrnal routes,
usi ng transspremliadlivnigSapatetisy. athald fd@rentspereds i 0 ttHane.or MRS a

transder neéad-ﬂ%%im}?%?ﬁénEylﬁéf%e tdeni30SAee cadKepheht aly opuidu££i Afenkayr se,
be continuous rather than 1ntermttent, throughout t$ dosa I eginmen. 231

. e e
WD 98/ 5795 G5ELY/ EPSE8RE 8R0S THE RESHIS\Tn & CaFESt§p c‘é‘i‘?’ifapg*d%ﬁlrﬁ stered in
admi xt ur e edfidetsui Dabke phaiceamutdrdalagiinteerios, ceagiphemrs, infyibicaryi er s
(collggtiv %,Js‘%f RhLednal OpherEid B8 JRAIBEEYH Gakn €86 réSfdunsd babl y

selected wtih respect to,the intended form5 of admnistration, that is,
oral tabl etisis dayemraen inFinde wardaning ang PEREBT I K e2S ARt L oM IFTERt wi t h
convent i ongdctdqrhxanaattbicats peadt iaceshdser degstrabed, ifiother al

adniniStra6&6¥kééli%%§ EBEH£9£iéH above under Background of the
Invention.

20 The term anti-platelet agents (or platelet inhibitory
agents), as used herein, denotes agents that inhibit platelet
function such as by inhibiting the aggregation, adhesion or
granular secretion of platelets. Such agents include, but are
not limited to, the various known non-steroidal anti-

25 inflammatory drugs (NSAIDS) such as aspirin, ibuprofen,
naproxen, sulindac, indomethacin, mefenamate, droxicam,
diclofenac, sulfinpyrazone, and piroxicam, including
pharmaceutically acceptable salts or prodrugs thereof. O0Of the
NSAIDS, aspirin (acetylsalicyclic acid oxr ASA), and piroxicam

30 are preferred. Other suitable anti-platelet agents include
ticlopidine, including pharmaceutically acceptable salts or
prodrugs thereof. Ticlopidine is also a preferred compound
since it is known to be gentle on the gastro-intestinal tract
in use. Still other suitable platelet inhibitory agents

35 incl@de IIb/IIIa antagonists, -~ hromboxane-A2-receptor :
antagoﬁiété and thromboxane-A2-synthetase inhibitors, as well

as pharmdceutically acceptable salts or prodrugs';hereof.
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tabl et or capsul e," the active drug conponent can. be conbi ned . :LO wnth an
oral, non-toxic, phar maceutical ly accepi*t ébi e, inert carrier _such as

| act ose, starch.’ sucrose, gl ucose, fmet hyl ~ <cal J.ul ose, magnesi um st ear at e,
di cal ci um B’H&’g’ﬁﬁ’éfe, cal ci um-“sil fat e, nmannitol, sorbitol BAHUSHA2E8Ke; for
oral adnministration in liquid form the ‘oral drug conponent’'s can i s be
conbi ned wi t h affpheotekr honerioia ¢ nhpiEteasedbircaht - tlacordpi mHgernusr,t
garrle& sugly %%e@tﬂéfgim %Héﬂoﬂégyldﬂybikorsaaﬂ Eﬂf séfghe'§¥6ﬁ&%¥ when, .
esired or necessary, suj rs ubricants | st'nt e i ng agents,
and col ori: r’l’ﬁ‘r"ﬁ‘%éﬁts E%n”akl‘aﬁ%“ﬂ'é‘ r?g’ﬁroﬂ‘&r"gfeﬁafh?%stﬂér?ﬁﬁ?&rb %%ﬁepabl e 20
bi nders i ncplmd:essEarchuc}geasatnhromm:mldlsmgérBlctlehetasactgi\:mnm drthat
beta- | agt 058, GREN.RWREIEN N 1Te dHYrY In%dofs?mw@iées,g%lye[fhngseacam a,

tragacant h, or sodrum al gi nat e, .car hoxymet hyl cel [ul ose
glycol, waSE@nudad FREFREHN Cﬁllﬂ]@ég}ﬁ‘é’g&éle FhVe %’ée”&'b’s%’g"e" %3t rﬁ‘q/ﬁél ude
2S sodi um Gleg@teniapdandy ot ebilatio - foagaeionnast edi st eptaddi- lxnmh’teiﬁoatfe

sodi um ace di; he |

o thout 1y reonpiA SIS She MBibE] WHE: of LRLIL S AR SIS,

gum and twéxqaekénhxhet%mﬁmd%o tﬁﬁe&@nlpeumﬂrorpwratg@nbe 30
adm ni gper gd ohn chaepi—ewm@fc&mﬁmﬁmm -duiche i hE¥StEPS irkeilie A%ut are

smal | uni | arrel | 2_ gs Ilar ur}_l a'é%rll%g \{e5| cles: r\?fonul tilanellar
vesi cl es. ?o?%&fr\‘ Fom SFHEES IR 19%i ds, such as
chol est er olhepstreasyl hmrn@m and m@ha@yl énelndirg %mqmmmldﬁ/ t he
present in ApTBYsal o Qﬂi%&iﬁ@s \Whick 50! Ubb@r&é&dﬂ?ir?e

as.targeta carri . )
polyVInylpf#?'VaggXES 39& ?P%ﬁﬁﬁﬁ %nc deaﬂ“aCEtyF and peptide
pol yhydboxderdppicarehact yberdmie: ;ﬂmrdnl SUZBD ap(C 9B BTUHL ' 4-anR@RHISeRAE2680

pol yhydr 0X)ﬁ1@%§@@aﬁl@€s d@iphfj&ne Ororﬁ)ﬁ't)‘ﬁha}" 59&%11@@ homoarg\}.nlne
ues. . Furt her nore

pol ylys'i: substituted wt ath resi

conpounds: ad'F{ FI?EIEFBQE%nﬁ’ anégagf eﬁh?’be - oI B texm

-0' f~,, bi odeigneilabl aspu!sga}rﬂuesrense,f ulnclm@shsawtaglé @@rﬂ.vaﬁwed d:r el "ease
of a druQ’arIaq g%xglfphgrudﬂg)l yﬂ'@féfr‘\eda(t' dhereln as hlrulogs, such as

20 dlsulfatohlrudln . Boropeptlde thrombln 1nh1b1tors 1nclude '

compounds described 1n Kettner et al., U.S. Patent ‘No.
5,187, 157 and European Patent Appllcatlon Ptbllcatlon Number '
293 881 ‘A2, the dlsclosures 6f which are hereby 1ncorporated
herein by reference " Other’ sultable boroarglnlne derlvatlves

25 and boropeptlde thrombln inhibitors 1nc1ude those dlsclosed 1n

- PCT Appllcatlon Publication Number 92/07869 and European '
Patent Appllcatlon Publication Number 471, 651 A2, the’
'd15closures of which are hereby 1ncorporated hereln by -
reference. ' ' '

30 " "'The term thrombolytlcs (or flbrlnolytlc) agents (or

o thrombolytlcs or flbrlnolytlcs), as used hereln, denotes"'"iﬁ
agents that lyse blood clots (thrombl) ' Such agents 1nclude
tlssue plasmlnogen actlvator .an1strep1ase,iurox1nase ox _
streptoklnase, 1ncludlng pharmaceutlcally acceptable salts or

35 prodrugs *xereof The term anlstreplase, as used hereln,'

o refer= to anlsoylated plasmlnogen streptoklnase actlvator.
compley,'as descrlbed for example, in European Patent

Appl}catron No 028 489 the dlsclosure of whlch is hereby )
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pol ygl ycolic acid, copolyners of.polylactic and pol yglycolic acid,

po. |l yepsi'l on caprol actone, polyhydroxy but.yric acid, poljorthoesters,
pol yacet al s, . pol ydi hydr opyrans; pol ycyanoacyl ates and crosslinked or
anphi pat hicoshesgk ' 10 copol yners of hydrogel s: Dosage f @ro®isos/12680
(pharmaceutical conpositions) V suitable for admnistration may contain
from about Orrg}l am.tQ about Q0. gglﬂéégans Q& %tlve |ngred|ent per
dosage Tl eeehy ?%ese ﬁ%ﬂ céatrca conposi ti ons G ne Active |ngred|ent
Wil 15 asdupeditrsraia, pr@semtepﬁeéntan%wt%fb%bwaé 80gd534nle wei ght
based onchhen Gdidinas ghheoflathercarposhéim redhrdlédnto Bapsih &gs Nay
contain the active,. |ngred|ent and powdered carriers, such as lactose,.
starch, BE?Vfé%%ﬁ?‘e'derlvatlves magnesi um st earate, stearic acid, and the
like.52.0 Si npmintinasion o the gomgonndseke RymprlesJedf thél ets. Both

tabl ets. 1ﬁ0én§§&§%rﬁ%&ﬂﬁﬁ%1@iﬁnwﬁaﬁt Hhed A%HSUTNINetekbeaste pr oducts to

A a
Gonpr oSBHST BB Uh o S5 GH LCORY oHoOR ] AESal e EBTRANRS Sd

any. unpl egenns akwie and pay. ﬂecso vhileperitdtingr dipet heeadfrobpwar e, or.

enteric eeéégdaff@Jcrﬁel %Ctllo%r adiabat /oK ahi A% ichd PR caast L0 HE esiddal
tract gU|d dosage forns oral adm nistration.can_contain coloring

and. 14| a FPRGS t o ‘ﬂ?¥§h§§tﬁépﬂﬁﬁtaacﬁﬁﬁf%ﬁﬁ: MAT e SEaP2 Rl or, a
sui tabl e oi |, Thal compowagieafs 3@ @e)etaEUSelr(l*gém)agrealadspehaeédl sagjar
sol uti Ong‘,t?]@cgaﬁh y&olxsefe%lémea%omgaegxasnef&} YSRIm-Ale ragl vetyh epg gl ycols

are' suitab carriers parenteral solutions. Solytions for parenteral
adnln|stFéﬁ?@%r%r%ﬁGHQHﬂgflcoﬁPaFﬁsésmﬁfe?ss%XﬂlﬂﬂW?L?&PQ &Pethe active

i ngredi enhhibilt i@t SA=adridrd Zang 8gent sompmthdd may vec psoaiyied bid feer
SUDS|ANCESendPLia DXL 20 A0RRES oSUED: aSe SAUiM-ALeMLLhLe, sodi um

sul fite, or ascorbic aci either alone... orconbined., are suitable

st abi | | zFR§eAEEMt VO Wsd Fa5F0x, &aci t FPE, PRI} &nd (CEPSHPEsOhrid S odi um
EDT?. | npaddent oinventi2ids AMD 198167544 PET | AJSO k268G ipapenbssay ol utions

Cfg Cf“t g'rg QLSS%%%?% c%:li%tgstobgng&l\m&'mﬁm A dBxknBEL NYI - or
Propy pact1v1ty This would ensure the exXxperimenter that the assay

20 was being performed properly and provide a basis for
comparison, especially if the test compound was a derivative
of the reference compound. When developing new assays oOr
protocols, compounds according to the present invention could
be uéed to test their effectiveness.

25 The compounds of the present invention may also be used
in diagnostic assays invclving factor Xa. For example, the
presence of factor Xa in an unknown sample could be determined
by addition of chromogenic substrate S2222 to a series of
solutions containing test sample and optionally one of the

30 compounds of the present invention. If production of pNA is
observed in the solutions containing test sample, but no
compound of the present invention, then one would conclude

"factor Xa was present.

35 - .- Dosage and Formulation
' ‘-The'compounds of this invéntion can be administered
in such oral dosage forms -as tablets, capsules (each of which

includes sustained release or timed release formulations),
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! h.

Sui t abl e phar raceutical carriers are descrl bed in 5 Rem natonf *,r
Phar maceuti cal - cences, Mack Publi shi t;tg ©ompany, a st andard, 't-ef erence t ext

inthis f presentative usef.ul’ phar maceutl cal dosage

adm ni strk‘ﬁon E%ei»the corrpounds Tof thi s:'i nventi'on can be r{f’bgﬁéggd as
fol l ows: 10 Capsul &s A l.arge nunber ‘of unit capsul es can .be prepared by
filling simdd@r dmepseqermmhe%el%ﬂ’ﬁ@apsﬁ}{néé‘rué‘&éh FHEREROBONHI | | | gr ans

Ofl lpO}Ndereéi, I V%nrilnaﬁ\adgeaﬁs 15fhd¥ Inkd g8 ®fe admdhaseesrBA fhl i grans of
cellulose,, and 6 m||i mslSrra nesiy t Gel*atin Capsul es A
m xture oft ’gﬁqv\?éml“ﬁgr(gﬁgﬁt |gestasl1%%%ra%1e%l§§g’he%%§ soybean oi | ,

cot t onseedsuidutanesiusy e oz’ h-nhaé}m\b%cu%ﬁ'lepfa?@ﬁ ad vFiee é@sagenéaﬁ@sm a
posi tive dj |a&ﬁﬂﬁpkopuﬂeszoofnéﬁaiﬁﬁéyIékﬁra ng&kspbhagahabuelaapsules

cont 100 m:l f th t t.:Th L hould b
nashed anchHA ed ThEdb FBPs Do TaPRT LS TS A iSa it SPRSEATaN Pagk Be o
procedureSadmnnﬁEidﬁaﬂ:wuhb dophgEmaredt icall (e mriidr gredestetl oot the

| ngredi ent,, (L 2 '?"hfggﬁgﬁﬁﬁfr89£é(%§“Hdﬁﬁﬂlé¥¥£§$dﬁ“dﬂa éiaﬁahkagraﬂs of

nmagnesi um%? edr a rans m crocrystaltine -cellulose, 11
mlli gransphﬁnm%i&icéﬁdp%cmﬁﬂl igrans of |actose. Appropn at.e coatings
may b appl ied fie |d¥yRAS @ eglmpal ﬂbabthetqomoxd&mwﬁhsw m;trle@ent | nj ectabl e

A parenteral 0si tl. suitable fo oct be
pr epar ed b)?'né’tePEEPﬂgwi 55]% 3 co“{rsrﬁ R'1““‘%‘&716@ \%‘5?%‘5 len 1%£/é}bc§/ga%lfol ume
propyl ene gluy:holasanuemahemacmecsGll'@tr'la@r‘ies‘héﬁllésb@f ﬁh@lep‘?%%l@ﬂi&,r with
sodi um chl gijcde and 1E§%bdé2&§h rouwdkd# MO 8180 +abidh USEBd 168@k eSS bens

ot hat cadieSnEeon bR IR0 ATAL Ry or. B Yedonc?GH! Lhe! rat T on

15 recipient; the nature and extent of the symptoms, the klnd'Of
concurrent treatment; the frequency of treatment the route
of admlnlstratlon, the renal and hepatlc functlon of ‘the
'patlent and the effect des1red A phys1c1an or veterlnarlan
can determlne and prescribe the effectlve amount of the drug

20 'requlred to prevent counter, or arrest the progress of the

' 'thromboembollc disorder. ' ' '

- By way of general guldance, the dally oral dosage of each
actlve 1ngred1ent when used for the 1nd1cated effects, will
range between about 0.001 to lOOO mg/kg of body welght

25 'preferably between about 0.01 to 1OO mg/kg of body welght per
; day, and most preferably between about 1. 0 to 20 mg/kg/day
Intravenously, the most preferred doses w1ll range from about
1 to about lO mg/kg/mlnute durlng a constant rate 1nfu°10n
Compounds of this 1nventlon may be admlnlstered 1n a <~J.ngle
30 dally dose, or the total dally dosage may be admlnlstered 1n_
- d1v1ded doses of two, three, or rour times dally ' '._ )
””* Compounds of this lnventlon can be admlnlstered 1n .
1ntranasa1 form v1a toplcal use of sultable 1ntranasal .
vehlcles, or v1a transdermal routes, us;ng transdermal skln

-

patches. When admlnlstered ln thr form of a transdermal

W

dellvery system the dosage admlnlstratlon w111 of Course,
be - conthuous ratner than 1nterm1ttent throughout the dosage_

regimen. .
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di vided active ingredient, 200 ng of sodium carboxymethyl 5 cellulose, 5 ny
of sodi um benzoate,” 1.0 g of sorbi.tol solution, U S P.., and 0.025 nL of
vanillin. Were the conpounds of this invention are conbined with other
anti coagM@¥¥57%dent s, for eXanple, a''daily dosage nmay b&cCraisesit2é® 1 to 100
mlligrams of the conpound of Fornmula |I and 10 about 1 to 7.5.mlligrans of

the second dgélc (%%odﬂa ﬁrglkﬁgﬂagil adﬁEH'éﬂEieQOQﬁ WBh gLy re FOr 2

tablet flo' sa hi s |nvent|on enera?ly may be
present i Wi Sanfﬁahﬂ-eoph%mﬁe‘ﬁ'-’tcéllﬁhﬂ'iuleprt@r afkcpRYe N dosdde unit, and the

second antizy¢Qagdl 38511 8ceivelp Wt afredh aot hérémnSamphaxgrrmuibalper
dosage unit. \Were the,conpo I e I I

conbi nat i GREE ﬁszn"ﬁﬁf"&bg }fjgfesﬁtoééiggﬁtﬂu%%sbeg{: dtglrlléler a te’rrﬁ((i‘lﬂdgr?(rzjé1

typi cdl |y o deinipisteasige. neyabhelabsiRlo taéire fo wsu%ﬁ% | iSgrEAE Sof t he
conpound @ :Fe;srruha khandi R0 nd Qdrs i&@n20with cgneems: tafalt he

anti - pl atel et ent g{;&efer blé/e about 0.1 to 1 mlligrans of the conpound
of For mul £%2 eR5SGEL 1PFACR I 1 i grams_of antiplatelet agents, per.

ki | ogram of paFezninstrodie wdicgherahafeinhetedrBurids b ESFMUPR 2 are

adm nst er g4,y 2% CRH ls{m&l Ofh M dd £-hy @i vompoAgent cart \ips cm:l:ﬂm:madal |y

dosage may. bhe about 1 mlliar f o] f. Jpla o,
per ki ogr“éi‘rﬁ}bfanpé’tri“‘ént nBBd%/O% &g%?ce%tlkﬁﬁlgaggg%?gmﬁl rorrbol ytic
agents, thmmsieal stohage- béch@et he eatsdl vy iSRCAGERt QM%W%drﬁﬁ@tler ed al one

may be re%ﬁcﬁ% ab%anQl&Q"/ga\df&Fb@@ aianics Ler pHo¥bhAL @, cormdird

of ' For mul a \%V1ere twq or of t he ({Jotreegql g.second, fherapeutic

agents ar eSUldfieni §F€Pé8°3wtﬁ° Jet?:]o & or‘rru?a ?*%* general Iy the
anount of s@chicomearient mnlaqtny@lf:@ztm'damW Or@éségégaﬁmwwr&ﬂ GPdsage form

may bes . rgdyg rﬁ%ln@cﬁuﬂfﬁ LAyt BeaBd moﬁQsa@ﬁaQﬁa&Q@tﬁm}r when
admnlstereda In view of . the dd|t|v n égerg % ffect of the
t her apeut | RCERRIARLE HIER “aBAF A ST T8 i F & |nr?at’| W6 98157951

PCT/ US98/ 12680 hePdritikiecul Bipkgowhen \plnmlii@tirzﬁi 2rshageasavgagelififile t he
potential \exislss foraicharLcak; b Dhesdedd 0y hefearen bH8 coloring

agents can also be incorporated into the mixture. Suitable

20 binders include starch, gelatin, natural sugars such as
glucose or beta-lactose, corn sweeteners, natural and
synthetic gums such as acacia, tragacanth, or sodium
alginate, carboxymethylcellulose, polyethylene glycol, waxes,
and the like. Lubricants used in these dosage forms include

25 sodium oleate, sodium stearate, magnesium stearate, sodium
benzoate, sodium acetate, sodium chloride, and the iike.
Disintegrators include, without limitation, starch, methyl
cellulose, agar, bentonite, xanthan gum, and the like.

The compounds of the present invention can also be

30 administered in the form of liposome delivery systems, such
as small-unilamellar vesicles, large unilamellar vesicles,
and multilamellar vesicles. Liposomes can be formed from a
variety of phospholipids, such as cholesterol, stearylamine,
or phosphatidylcholines. o ,

35 Compounds of the present invention may also be coupled
with soluble polymers as. targetable. drug carriers. Such
polymers can -include polyvinylpyrrolidone, pyran copolymer,
polyhydroxypropylmethacrylamide—phenol,
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conbi ned actlve ingredients. For this reason, when the corrpe:uhd of Formul a
| and a secong therapeutic agent are; 15"iconb| ned in a singler dosage uni t

they are ed such that, ,altHough t he active |ngred| re comnbi ned
in a single %%‘\ge unit, the thysrcaI ;contact” between the ‘g‘tﬁ?’?@m"

ingredients is miinm.zed (that is, reduced) For exanple, one active

i ngredi ent ﬁm&hlg}are&yethplasp&ﬁchmﬂye;ﬂm:mm ,C m@bﬂggtb@leneonidehe active
i ngredi ent

| ngr edi ent &olyfelys%ngggﬁbpkfc@@%d%?&qt;semmeyﬂ essa gegont aakthe%meﬁg the

possi b e to contro
rel ease qf téWeC@mPOllﬁé%oéoﬁb%r@Fﬁ%emh iAoy BNt B8t FRYPLEHAE® &uch t hat
one of the&eseowomazﬁgradmler@mm Imsetfhﬂ s.'miam:hliebmhgrather A5 is
rel eas in t Stl red be
coat ed i t F° é&rﬁftl@le ?%ﬁ%lff ?];Lbi SUS a| ne - P lﬁ%uéﬁ%ﬁt t he
gastroi nt estqlrmlvtcpéep ‘afddal cepekyness b nﬁlmhaczet:pﬁys eallyeém:eé%c
bet ween theacicmbbeweseawﬁ esgfeﬁa@m:&e m@rdfes@ Bukgric acid;

sust ai ned-r el eased onhent 0. can J.0 ent eri c.coat. ed such
that the ré?%tﬁpesttﬁﬁ cBﬁ%ﬂ%ﬁ?aﬁttﬁ ﬁﬁ*&}fg\a FE™Shtestine. - Still
anot her ammnmuwatasol andt eod ol inked ion amprapomM;lcnhrﬂpch product in

whi ch e e wi t h; a-sustained: and/ or enteri ¢-rel ease
pol ymafr(;.| %%oﬁlg)m% Btf h%% éfg| s. 25 al so coated Wlth pol yner. such as a
| owvi scosi ty gr Rasage LexE ol EaRAS RO E@F‘PGFBE%%FP B¥ hfz?r

appropri at admmﬁieft@i‘ﬁoxamdsnmuaim lfeoar apouh bDruilligrdmrtd ertbaapartdt e
{he acti Ve, SRURONERL Soc M. RAL WL SRALLNBRCRYESGL AR M ok llid | on

barrier to™f I on w her onen as ot her
ways of ri pharmeaguebrrhczonRasiddenst We\ecéﬁ‘ffs‘éﬁén%@ge‘?db%lwaﬂ on .product s

of the;PpregeRlinak NYENbe Oke it fi@f aaﬁram&u&tteb@dabaua 61510953 dopage gy m or
adm nistered in sep alPatefo]O t esametLEre by the. . sanme nmanner,
will be reX@sF§ SPphrentotd %ﬂ%@ge eed°°H‘Pf’ﬁé 38%art, once armed with
the pr esent di scedatie. cabvabesingy mmenams thedatkéyei @mre@denwaancht i ons

of the ?%Ereh“%&?{-ié’f‘s arg sy bl dord,i gbbreh, the1aboyge teachings.

s her SPRRETEG b tner ot Rl TN L0ET500, 46 BB e

20 Similar dlluents can be used to make compressed tablets. Both
h tablets and capsules can be manufactured as sustalned release
product to prov1de for contlnuous release of medxcatlon over
a perlod of. hours _ Compressed tablets can be sugar coated or
fllm coated to mask any unpleasant. ta te and protect the _
rablet from the atmosphere, or. enterlc coated for- selectJve

28]
S,

,dlslntegratlon in ‘the gastr01utest1na1 tract
quUld dosage forms for oral admlnlstratlon can contaln i
colorlnn and flavorlng to 1ncrease patlent acceptance ' o
In general water a sultable 011 sallne, aqueous
30 dextrose (glucose), and related sugar solutlons and glycols
T Such as propylene glvcol or polyethylene glycols ‘are suitabie
.carrlers for parenteral solutlons i Solutlons for parenteral
admlnwstratlon preferably contaln a water soluble salt of the
actlve 1ngred1ent c‘u:l.table stab111z1ng agents, and 1f
2> necessary, buffer substances o AntJox1dlzlng agents such s L
o isodlum blsulflte, sodlum Qulflte, or aSCOIblC ac1d elther:h
ﬂalone or comblned are Sultab1_ stablllzlng agents Also used
are c1t11c ac1d and 1ts salts and sodlum EDTA. In addltlon,m
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scope of the appended claims, the invention may be practiced ot her wi se
that.as specifically described herein.., 237 TH S SHEET HAS BEEN WD

93/ 57951 REPLACED PCTI US98/12680 L EMI WHAT IS CLA' ClgD AS NEW ALO D

SI RED TONIBEQSISE&JRED BY Z PATENT COF ti Nl TED STATES 1 S. , PaT/Us98&tI36fdound of
formula I: 5 o*7-Elr Mr a stereoi sonmer or pharmaceutically acceptable

salt thereof, wherei 10 rin sel geted £r CH2CH2N=CH-
a 5-6 nMEBEPEETENo ??% éﬁ\ n?glﬁlﬁ FFom gf% %}Leroatons sel ect ed
from t he bgnaapkbniGm emibfideMSmaﬁhylb =53 §HB§Y1IER%QP%&¢!?Q§-2 R, provided
t hat whe%hloggbgshﬁolunsubstltuted it contains at |east one heteratom

ring E contalns om and i.s ubstlt
fromd, F, BrSUlltél S’e&r‘ﬁa K& s NEride (Scipé ge%‘égr%‘gd ) gegfﬁ;fs 2,
CH2NHS, @Giei f imlctici encrs) ) Mack (Pl pRikin SN C1- 3
aIkyI) %g% agﬁggﬁzgkggxén@eKM&%?QJQQhNE'$1§Qh€0ted fr0n1the group: Ala Al a
08/ sBOTivE Beafel RATRCAURIAAR SOS A ae

57951 PCTI @SWFEEBSB iveg ys S a) &lﬁa s??ﬁa “ a\ \j zB
}: 9 h AdrdirRisaratdoh Gftthe Afndidunds Rifathis invention c_an be

illustrated as follows:
10 Capsules

A large number of unit capsules can be prepared by

filiing standard two-piece hard gelatin capsules eaci with 100
milligrams of powdered active ingredient, 150 milligrams of
lactose, 50 milligrams of cellulose, and 6 milligrams
15 magnesium stearate.
Soft Gelatin Caoeulef

A mixture of active ingredient in a dlgeutab1e 011
such as soybean 0il, cottonseed oil or olive oil may be
prepared and injected by means of a positive displacement pump

20 into gelatin to form soft gelatin capsules containing 100
milligrams of the active ingredient. The capsules should be
washed and dried.

Tablets
Tablets may be prepared by conventional procedures so

25 that the dosage unit is 100 milligrams of active ingredient,
0.2 milligrams of colloidal silicon dioxide, 5 milligrams of
magnesium stearate, 275 milligrams of microcrystalline
cellulose, 11 milligrams of starch and 98.8 milligrams of
lactose. Appropriate coatings may be applied to increase

30 palatability or delay absorption. '

Injectable
A parenteral composition suitable for administration
. by 1njectlon may be prepared by stlrrlng 1.5% by weight of
active 1ngred1ent in 10% by volume propylene glycol and water
35 The solution should be. made 1soton1c w:tn sodlum chlorlde and

sterll*zed

234



RRla J ,1ka BAB NN t %Re to ReM a JAB < a~ A
mnp BSAB|b zAABRa N ,\ B '..#g

\Ja Ja | osl Ra BSA--Nl\‘r‘.'+Rt N/N/N/ N
o /579§1 a :

u v AFB AF %’ Zew to RA J-NUILNM-UBRON. %’Ykﬁ”@};‘ A B
B as o '

1h An aqueous suspen51on can be prepared for oral e
admlnlstratlon so that each 5 mL contain’ 100 mg of” flnely
divided actlve 1ngred1ent 200 mg of sodlum carboxymethyl

5 cellulose, 5 mg of sodlum benzoate, 1.0 g of sorb1t01
solution, U.S. P., and 0.025 mL of vanillin. ~

Where the compounds of this invention are comblned with
other antlcoagulant agents, - for eXample, a dally dosage may be

about 0.1 to 100 milligrams of the compound of Formula I and

10 about 1 to 7 5. mllllgrams of the second antlcoagulant, per*”
kllogram of patlent body welght For a tablet dosage form,
the compounds of this invention generally may be present_ln an
amount of about 5 to 10 milligrams per. dosage unit, and-the
second anti-coagulant in an amount of about 1 to S mllllgrams

15 per dosage unit. _

Where the compounds of Formula I are admlnlstered in
combination with an anti- platelet agent, by way of gene*al
guldance,vtyplcally a daily. dosage may be about - 0 01 to 25
mllllgrams of the compound of Formula I and about 50 to 150

20 'mllllgrams of  the antl—platelet agent, preferably about 0. 1l to

f 1 milligrams of the compound of Formula I and about 1 to 3
mllllgrame of antlplatelet agents, per kilogram of patlent
body welght . .

" Where the compounds of Formula I are admlnstered in

25 comblnatlon with thrombolytic agent typlcally a dally dosage

- may be about 0. 1 to 1 mllllgrams of - the compound of Formula I
'per kwlogram of patlent body welght and in the case of the
thrombolytlc agents, ‘the usual dosage’ of the thrombolylc agent
when administered alone maj be reduced by about 70 80% when

30 'admlnlstered with a compound of Formula I. A

h Where two or more of the fore901ng second therapeutlc
agents are adm1n1 tered with the compound of Formula I,
generally the amount of each component 1n ‘a typlcal dally
'dosage and typ1ca1 dosage form may be reduced relatlve to the

35 usual dosage of tnc agent when admlnlstered alone, in view of

o 'the add-tlve or synerglstlc effect of the the-apeutlc agents N
when admlnlstered 1n comblnatlon
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239 WD 98/ 57951 PCT/ US98/ 12680 Rib Re Ra57~-RRa RRa RRa L BZBZAB?Z
B bb cc dd Be Rra NNRta NN Ala jRta A A BZBZBZAFB tt Z 99 hhii
Rb Rlra Rla Rtlta Rt ~~-N >~ Z~-ABA-BZ A-BZ B kk Il nm. Ala NNfy Z Ann
> 7' AB O_OVRAS/MSRa R4 R4 FOB Ja Z~ja Z PP qq rr R4 Répauddanzand N Z
SStt JisOor S; 5ja?s NHor NRla; Zis selected froma bond, C1 4
al kylene, (CH2)rQ(CH2)r, (CH2)rNR3(CH2)r, (CH2)rC(O (CH2)r,
(CH2) r C( 0) O( CHAEic 2 INOvDeR 5ru%Yided Ch 33991 £268639¢ CFpd ¢ O (CH2)
(CH2) r C{ QMR GHR) rexi6CERY o NR3¢hdif)cfICHR) - eracticGHBRtwéEn (€he O (CH2) r;
combiped éctive ingredients. _For this feasoﬁ{ when the
compound of Formula I and a second therapeutic agent are
5 combihed in_a single dosage unit they are formulated such that
although the active ingredients_are combined in a siﬁgle
dosage unit, the physical contact between the active
ingredients is minimized (that is, reduced). For example, one
active ingredient may be enteric coated. By enteric coating
10 one of the active ingredients, it is possible not only to
minimize the contact between the combined active ingredients,
but also, it is_possible to control the release of one of
these components in the gastrointestinal tract such that one
of these components is not released in the stomach but‘rather
15 is released in the intestines. One of the active ingredients
may also be coated with a material which effects a sustained-
release throughout the gastrointestinal tract and aiso serves
to minimize physical contact between the combined active
ingredients. Furthermore, the sustained—released.component
20 can ke additionally enteric coated such that the release of
this component occurs only in the intéstine. Still another
apprecach would involve the formulation of a combination
product in which the one component is coated with a sustained
and/or enteric release polymer, and the other component is
25 also coated with a polymer such as a lowviscosity grade of
hydroxypropyl methylcellulose (HPMC) or other appropriate
materials as known in the art, in order to further separate
the active compcnents. The polymer coating serves to form an
additional barrier to interaction with the other component.
30 These as well as other ways of minimizing contact between
the components of combination products of the present
invention, whether administered in a single dosage form or
administered in separate forms but at the same time by the.
.same. manner, will be readily apparent to those skilled in the
35 art, once armed with the present disclosure. -
. .Obviously, numerous modifications and variations-of the
present. invention are possible in light of the above:-
teachings. It is therefore to be understood that within the
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(CH2)rOC (O NR3 (*CH2) r, (CH2)rNR3C(0)O(CH2)r, (CH2)rNR3C(O NR3(CH2)r,
(CH2)rS(Q p(CH2)r, 5 (CH2) r SO2NR3( CH2': i ( CH2) r NR3S02( CH2) r, and ( CH2) r NR3
SO02NR3 (CV@ ovi ded that Z does’ not forma N N NO NS, NCH2N,
NCH2O, or Cﬁﬁg%ond with. ring'mor group A 10 R a and PRITAISH/12680

i ndependent |y absent or selected from .(CH2)r-Rl', -CH=CH R1', NCH2R1",
OCH2RL", SEHRR HH ewza%(éaa@a RhaQkiSH 2ha( GhadRbn raS( ggazaéw)tm

al ternat | ve Rla j,acent car 15 at oms

t oget her i %‘Eh{’ﬁﬁeaﬁbﬁ R o) S&Hﬁc teté aﬁsﬁlf’ﬁ%l%ﬂé’(frﬁépm a’ 5-8 menbered
saturated., partially saturated or - saturated.ring substituted with 0-2 R4
and whi ch cont ains fromO0-2 heteroatons selected fromthe group consisting
of N, 0, and S; 20 alternatlvely, when Z is C(ONH and Rla is attached-to a
ring carbon adjacent to Z, then R?a is a C(0) which repl aces the am de
hydrogen of Z to forma c'ycllc imde; 25 Rl, is selected fromH, C1-3
alkyl, F, d, Br, I, -CN, -CHO (CF2)rCF3, (CH2)rOR2, NRZR2a, C(0)R2c,
OC(0) R2, (CF2)rCI)2R2c S(0) PR2b, NR2(CH2)r OR2, CH( NR2c) NR2R2a,

NR2C( O R2b, NR2C(O) NHR2b, NR2C( O 2R2a, “OC( 0) NR2aR2b: C(0) NR2R2a, -

C(O NR2(CH2)rOR2, SO02NR2R2a, NR2S2R2b, C3-6 30 car bocycl i ¢ residue
substituted with 0-2 R4, ~and 5-10 nenbered heterocycthic system

containing from1l-4 het er oat ons sel ected fromthe group consisting of N,

0O, and S substituted with 0-2 R4, 35 R1" is selected. fromH CH (CH2JIR2)
2, C(0) R, C (0) NR2R2a, S(O)R2b, S(0) 2R2b, and S02NR2R2a.; 241 WO

98/ 57951 PCT/ US98/ 12680 R2, at each occurrence, is selected fromH, CF3,
Cl_6 al kyl, benzyl, C3_6 carbocyclic residue substituted with 0-2 R4b, and
5-6 nmenbered heterocyclic systemcontaining from 1-4 heteroatons sel ected
fromthe group consisting of N, 5 0, and S substituted with 0-2 R4b; Rea,
at each occurrence, is selected fromH, CF3, Cl-6 alkyl, '
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benzyl, phenethyl, C3:-6 carbocyclic residue substituted: with 0-2 R4b, and
5-6 menbered heterocycl iC. system 10 cont ai n| ng from 1-4 heteroatons

sel ected fromthe group C-ﬁ_g§l gg , and S substituted with 0-2
R4b; R2b (? each occurrdnce, cq H rom CF3, Cl_4 al kox Cl 6
al kyl, b&¥ éﬂ/ *¥3_6 car ba i bstituted 15 RCTNSH/6884h  and

5-6 menbered heterocycl i c system cont al n| ng from 1- 4 heteroatom; sel ected
HARUNS ChLNCYE TR EDR TBH URE ChLERPERAD; R2c, at
each occ&gigﬂ@eg% ﬁﬁ%@&tﬁﬁ;g@ CF3 OH, Cl 4 aI koxy, 20 Cl_6 al kyl,
benzyl carbocyclic residue substituted “with 0-2 R4b, and 5-6
menmber ed heterocyclic system containing from 1-4 heteroatons sel ected from
the group consishi agnpdudd ¢ fanvhuSaslbstit ut ed with 0-2 R4b; 25
alterﬁatlvely, R2 and Rea, together with the atomto which they are
attac conbine to forma 5 or 6 nephered saturated, partially saturated
or unsaturated ring substituted @@ R4db and containing fromO-1
addi tional heteroatons selected from¥he group consisting 30 of N, 0, and
S; R3, at each occurrence, is selected fromH, Cl-4 alkyl, and phenyl; 35
R3a, at earn occurrence,. is selected fromH, Cl_4 alkyl, and phenyl; 242
WO 98/ 579%1 aPETLLSIBE ARS8 r Ritarmacensthably (ATEaRd@blies sgdketheredf.om H,
Cl_4 al kyjerand. phenyl; Ric, at. each occurrence, is selected fromCl_4
al kyl, an 5 phenyl ; Ais selected from ..C3-.1.0 carbocyclic residue
substftuted with 0-2 R4, and 5-10 nenbered heterocyclic system containing
from 1- 4 rifgh®t ésoaclecad . Srdme ct@dNFGHT t heCHpCBa=€EBnsi&t3y of N, 0, and S
substi t ut ed- - Y, is
sel ected from g‘inhg eﬁ gﬁ%tft (%%n{e%gq? Qﬁ% Hon 0_92nql,_ egﬁaR%émg(
-CR2(NRL" R2) - SeleRze yom €

1S 1ring D is substituted with 0-2 R, provided that when ring D is
unsubstituted, it contains at least one heteratom;

ring E contains 0-2 N atom and is substituted by 0-1 R

20 R is seliected from Cl, F, Br, I, OH, Ci.3 alkoxy, NHy, NH(Ci-3
alkyl), N(Ci-3 alkyl)z, CHzNH,, CH;NH(Ci-3 alkyl),
CH2N(C1-3 alkyl),, CHCHoNH;, CHCHoNH(C3-3 alkyl), and
CHoCHaN(C1-3 alkyl)z:

25 M is selected from the group:

Rta R1a R‘la

/ !
NS Na Rt ~ c ~ Rib g

w
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- 0( 0) CR2R2a-. CRRR2aC(0), - S(O) P-, -S(O)pcészé'-, - CR2R2aS (0) P-, -S (O

2NR2- , -NR2S (0) 2-, -NR2S (0) 2CR2R2a-; - CRZR2aS(0) 2NR2-, - NR2S(0) 2NR2- |
-C(O NR2-, - O-, 20 -C( . 0)NRRCR2RRa- + NR2C (0) CR2R?a-,; - CR2R2aC
(0) NR2-, WO aNR2C( O) -, -NR2C(O) O- 5+ +OC( O) NR2-,, - NR2CPOTAUN98/12680. NTR2-
-NRZCR2R2a- -CR2ZR2aNR2-, . 0, -CR2R2a0-, and OCR2R2a-, 25 Y is selected

from (CI—|2)rNR2 p_rowded t hat X-Y_do not form a. N-N 0-N, or SN bond,

C3-10 car bocycl ue’ substit’ mber ed
het er ocycl i.c systzgrmgont ai ni n / >d fromthe
group consi sti ngf‘of. 0 angy:S .%A\each
occurrence, is SeN T e®'f r om H\J =0 R‘CCHZ) r OR2N; : B al kyl,
-CN, NO2, (CH2)rNR2R*%, 35 (CH2) tC(O)RZc d) NR2R2a,
NR2C (0) NR2112a, :CH )-NFi _.2R2 CH( \-NR2) ‘Ng2R2a,
C( O . NHC( =NR2) NRaR2¢ 2NR2 -\R:

NR2S02R5, S(Op \CFZ)rCF3 /N Rl‘ ‘ :1_ 1a

PCl '/ US98/ 12 S AdE 3 RN 0@—12)2(61—12) ' éh
S(CH2)2(CH2)t R ', Val, tef nat ivel y, one R4 is av¥5-6 yrenbered ypbnatic

het erocycle. 5. cont aining from 1- 4 het eroatons sel écted-fromthe group
consi sting of N, Q)~Aand S provided that if Bis MHathen R4 is other than

tetrazole, (O -al oxy, and C( NR2R?a; 10- 'tR:ég?-’atB each ocedrrence, is
selected from Hp== CHZ)r g—|2)r ) r-Br, ( ' |, ClL 4
alkyl, -oN, No2l/ woeBY r G PR (THD) r G, NR2C (0)
R2b, C(O NR2 )NH( CHZN NRZC( a, 15 ) BR2R2a

NHC (=NR2) NRZRZaItJ nSOZNRZRZa NR2 SOZNRZRZQ,, NR2S02- C1-# al kyl
C(O NHS®2-C1_4 al kyI NRZSO%RS S(O pR5, and (@F2)rCF3; alte&natively, one

Rda is a 5-6 nenber eg\gtr omatm het er ocycl e ;{ /‘
/_(Z W R‘B
M\ o1a _ \ _ A
‘S Nj/ S ni ), DR )\z——A\
\N/ R1b - | \Jﬂ \Ja

R . | . N
NiN)\; N/ \'
| A
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20 containing from 1-4 heteroatons selected fromthe group consisting of
N, 0, and S and substituted with 0-1 R5; R4b, at each occurrence, is
selected fromH =0, (CH2)rOR3, F, d, Br, I, Cl1 4 alkyl, -CN, NO2,
(CH2) r NRWReae/s7861 (CH2) r C(0) R3, (CH2) r C( O OR3c, NR3C( O R3perikddibigaR3a, NR3C
(0) NR3R3a, CH (=NR3) NR3R3a, NH3C (=NR3) NR3R3a, S02NR3R3a, NR3S02NR3R3a,
NR3S02- C1_4 al kyl,_NR3S02CF3, NR3SQ2-phenyl, S(O pCF3, S(Op-Cl_4 al kyl,
S( O p- phenyl , and Cﬁg)rCFS 3QiaR5, at aglﬂa occurrence, is selected from
CF3, CL 6 al kyl uted wi Y22 R6, afie=pBnzyl substituted
with 0-2 R6; R6, \at/each oc\urgence, i ected NgofiyH, OH, (CH2)rOR2, F,
35d, Br, I, C¥F , ~B( _ 524’2’2\% LA O R2b,

NRZC(O)RZb NR2C( &b R2a CH=NH) NH2, NHFC™(= H2. 02|‘@R’2R2a
NR2S02NR2R2a, and NR2S02C1_4 al kyl ; 244 WD 98/ 57951 °PC1/ US98/ 12680 fa " n
is selected frompgQ, 1ﬂ182, and__N r is selLegted fr mOHml and 2; 5 pis
selectedfromo T ; elected Trpm Of 1/ 24 and 3; s is sel ected
s/sel ecte f#om 0 any ¥/ 2. A conpound
accordl ng to d rein. s's I/écge fr Q?‘H‘Ee group:

i -am noi soqui nol i nd7- yl; 1, 3- ah am noi soqui nolin-7- yl;

1, 4- di am noi soqui ngl,j n- 7 yI 1, 5-diam noi soqui nol i pa 7 yl;

1, 6- di am noi soqui ngl igea7-yl m no- 3- hydr xy, 20 i soduigolin-7- yl;

1- ani no- 4- hydr oxy“12qui nol Nﬁ “Tsgqui nol i n-7-yl ;
1-am no- 6- hydroxyy 7.1 soqui no\i#-7-yl; i spqui nolin-7-yl;
| am no-4-nmet hoxy-is Syl /,A\g-an‘in i qIBnoI|n7yI,
1- am no- 6- met hoxy- ]soqw noI | n-Rk-yl; 1- 25 hydroxy-. |soqﬂmnol in-7-yl;

. 4- am noqui nazol - 6-yl "’ ? di amin. oqwnag{ol 6-yl;

4. , 7-di am noqui nazol - 6;y=l=<4 8-

TB\ /< "\ 7' g
z/A\AB 00

nn

R4 4 R4 4 H4 4
R R
7% (" ¢
\ / B \ 7 \__/ i
B z/x A $ P
pp qq . "
.
AR .
and L
NiN\ z’
N
SS t

J is O or S;
J2 is NH or NR!?;

.Z is selected'frbm.é bénd, Ci-4 alkylgne, (CHé)rO(CHz)r,
(CHp) yNR3 (CH2) y, (CH2)rC(O) (CH2)r, (CH2)yC(O)O(CH2)r,
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di am noqui nazol.- 6_-1-;_,yl..; 1- am nopht hal az- 7- yI 1 4 di ani nopht hal az 7 yI
1, 5- di am nopht hal az=7-yl; 1, 6- di anmi nepht: haI az-7-yl; 4-am nopterl d- yI

2,4 30 anwmpsqggld 6-yl; 4,6-diam nopterid-6- yI 8 am no- *’C’F/USQBI]Z“O
napht hyri d- 6,8-di ami no*1., 7-napht hyrid- 5, 8-

dlamnol7na 34 hthrld 2-yl .

3, 8-ai am n' o- Ip&t}{}é Qgrﬁa Yéc:iﬂ-zz) (EEQW,FQRS)N? éCﬁzp 'ht Kyrl d- 3- §I _

5, 7-di am rro- 2, mmna fr‘?)d(@h;);t' $CH2 BOCARI (FHal 2, b- napht: hyri d-3-yl :

é f73 g' am no- |2 &:H J)2pbibyRRYtCE ¥ ; (énmmeloﬁomenmmm R d- deé o s
I am no- a na Fi ;' 2,.5-

di am no-1, 6- nap phgg};émﬂiﬁ(?%?ﬁhoﬁc%gfg}(agp}?ﬁ )§ IC2)45 z\D 98/ 5%951

PCTI USS8/ 12680 (Gi;zi&sﬁymﬁ(ﬁbl)fB yFH2 BNR TS ﬁab‘é*#m)lrsoﬁﬁﬂol S5iyl i3l

hydr oxybenzi sox )y RRYE0 r&3Q@fHQPPerliﬂcﬁﬁlthdatﬁht5zyhoe§ not form a N-

v oyben, ol 468, 58 gﬁgaﬁ%&?@%é‘rgﬁi Pﬁg AT I T

Z~A~B NaNRt@rcb;;Z\quNB-AB- la ya/RRyatoRB\R18/J
Jf a>Jn M ABABAB 1 RaNto Rta~A'DRN>R1b Rte "n-o\J q\J~ Rtb S
" Rra Rrta NN N-Rfta N Z-A'B NON N~ NN~Z AFB 10t v I A~ BV/ | AFB vV

10 R1a and RP are independently absent or selected from
- (CHp).~-R1’, ~CH=CH-R!’, NCH2R!", OCH3R1", _scnznl"_,
NH (CHz) 2 (CH2) ¢RY', O(CHz)32(CH2)¢R1l’, and S(CHz)2(CHz)eRY’;

aiternatively, Rl2a and R1P, when attached to adjacent carbon
15 . atoms, together with the atoms to which they are attached
form a 5-8 membered satufated partially saturated or
,saturated rlng substltuted w1th 0- 2 R4 and which contalns
from 0-2 heteroatoms selected from the group consisting
of V, 0, and S
20 . S .. L
alternatiVely,-whén:Z'is C(O)NH and Rla is attached -to a ring
' carbon adjacent to Z, then R!2 is a C(O)'which replaces
the amlde hydrogen of Z to form a cycllc imide; '

25 R’ is selected from H, Ci.3 alkyl, F, Cl, Br, I, -CN, -CHO,

(CF3) xCF3, (CHz) OR?, NR2R2&, C(O)R2¢, OC(0)RZ,
(CFz)rC02R2° S(O)pRZb NRZ(CH2)r0R2 CH(-NR2¢)NR2R2a
NR2C (0)R2P, NR2C (O)NHR2?P, NRZC(0);R22, OC(O)NR2aR2b,
C (O)NR2R22, C(O)NR2(CH2),0R2 SO,NR2R2a2, NR2SO3R2P, C3-6

30 ' carbocyclic residue substituted with 0-2 R4, and 5 10

o Imembered heterocycl:.c qystem contalnlng from 1 4
heteroatoms selected from the groun consn.stlng of N O |
-:apd ubstltuted w1th 0-2 R4 ' T

35 R1” is’ selected from H, c:H(CH;_QRZ)z, C(O)R2¢, C(O)NR2R?2,
S(0)R2P, S(0)2R?P, and SO;NR2R2a;
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246 WD 98/ 57951 PCT/ US98/ 12680 |Ib Rye Ala RIB' i~ A ~Z B )-Z AYB :.,bb
ee R18 ./ RLa NN RB>THAB Z-A-BZ-..,BZ mm and nn ZAAB Z is
selected from(CH2) rC (O (CH2) r, (CHZ) rC(O) 0 (CH)r,

(CH2) rC(ByONRB(eH2) r, (CH2)rS(O p(CH2)r, and 5 (CH2) r SO2NRet/Os®8/R2680and, Y is
sel ected fromone of the follow ng carbocyclic and heterocyclic systens
whi ch ar @2$U£)@téa¢ﬁ &cbdumn&ez IRéa$elecq:)ds‘dan‘.§tio,m pi, peFhdi Qylg alkyl,

pi per azinyl, - yc gyl 1 10 exygg{:g%dmfw meégkéay&uM ophenyl,

pyrrolyl, pyrro oxaz | soxazo thiazol yl
i sot hi azol yI , RfY+ zamst -5 W&z@ﬂyhetm%m SYStemi sanesning tiawol e,
1,2, 3- oxadi azglag, hétaréat&%sacaeamlted £r8m5tl@é<€glhdlﬁ:6|cmns:h,s:ﬁ.,lﬁgoé§ﬂd}lazOI e,

12315th|a|azole 2.4:-1 lazol 8 &Sthlad|azole 1, 3, 4-
t hi ad"i_’azol e, % ' 25 §dt'rc’|‘é‘%%$t ttﬁr]_:e%dzf' '[%IBI azoIR, '1,2,5- triazole,
1,3,4-triazol e, benzof uran, benzothiofuran, i ndoI e, benzi m dazol e,

ggnzoxazghe lé)@rh?atcm aa?d&ﬁ,renbadazglgelm Faoaz 6, ecFhenei sokhkazpl e, and
I soi ndazo ect ed ;_1 &
bi cyel 0. - hot BFBEVST PRFRERIk: Giee A IR CFoToot LT OB T Ra \ 4
N 4 R4~'" N MNiBh\ 0RZ4 R¥,Rmnd 5-6 membered heterocyclic system
10 containing from 1-4 heteroatoms selected from the group
consisting of N, O, and S substituted with 0-2 Réb;

R2P, at each occurrence, is selected from CF3, Ci_4 alkoxy,
Ci-g alkyl, benzyl, Ci3.g carbocyclic residue substituted
15 with 0-2 R4P, and 5-6 membered heterocyclic system
containing from 1-4 heteroatoms selected from the group
consisting of N, O, and S substituted with 0-2 R4b;

R2¢, at each occurrence, is selected from CF3, OH, Cj-4 alkoxy,
20 Ci-g alkyl, benzyl, C3-g carbocyclic residue substituted
with 0-2 R4P, and 5-6 membered heterocyclic system
containing from 1-4 heteroatoms selected from the group
consisting of N, O, and S substituted with 0-2 Réb;

25 alternatively, R2 and R22, together with the atom to which
they are attached, combine to form a 5 or 6 membered
saturated, partially saturated or unsaturated ring
substituted with 0-2 R4P and containing from 0-1
additional heteroatoms selected from the group consisting

30 of N, 0, and S;

R3, at each occurrence, is selected from H, Ci-4 alkyl, and

phenyl;

35 R3a, at eacn occurrence, is selected from H, Ci-q alkyl, and

phenyl;

242



N -\ ~~~NN-R4/>NNNRM4 \K and R4 R4 Kis selectedfromo S,

NNI -1, and N. 5 3. A conmpound accordlrrg‘tp Claim 2, Wnereln "D-Eis
sel ect ed W(ﬁﬁ‘!ﬁm group 1 am n0| soqui nol in-7-yl; 1, Pcr[usggjlzﬁgo
3- di am noi soqui noli n- 7- "1, 4- di'ami noi soqui noI in-7-yl; 1,

5-di | d Teyl,
1. hyr oy RSO AT %Fenzgan#%oqﬁ?%%‘?%‘f 3% ol alit, ana

2, 4- di am noqui paenylﬁ yl ;- 4,7:di am-noqui nazol - 6- yI
4, 8- di am noqui nazol -6-yl; 1- ami nophthal az-7-yl; 1, 42’ ani nopht hal az- 7-yl ;

1, 5 15 di a ng%htqt\%t?éc; IrénééG dsaénegg‘g@%é;ﬁ?%ﬁ“y?ﬁ Saﬂy;a%ﬂaptef' d- 6- yI

8- ami no- 1R

5-am ng- 2, 6- naphkehylid- 3-yl ; 3- am nobenzi soxazol - 5- yI _

3- am nobenzi sot hi azol -5-yl; 1- am no-3, 4-dihydroisoquinolin-7-yl; and,

1- am noi soi ndol - "20 6-Yyl; M i s selected fromthe group:,248 WO 98/ 57951
PCT/ U398/ M2d80sekpatedAFoyA B a .. NUJ RIB Rie Z~B.. fis RFNR N

RNom: i a -ZoA R ddmborymlac bbsidve &tmitltst}RIdaWRthI\Pf\R RB e
5~ 10 membered heterocycllc system contalnlng from 1-4
10 heteroatems. selected from the group con51st1ng of N O and S
subst1tuted,w1th,0_2_34_ ’

B is selected from: H, Y, and X-Y;

15 X is selected from Ci_s alkylene, -CRZ(CR2R2P) (CH2)t-, -G (0) -,
-C{=NR!") -, -CR?-(NRI'R?)- _-CR2(0R2)— -CR2 (SR2) -,
_C(0)CR2R2a-, -CR2R28C(0), -§(0)p-, -S(0)pCR2RZA-,
—c':'rizaiasw)p-, -S5(0)2NR2-, -NR25(0)2-, ~NR2S (0) ,CR2R2a-,
“CR2R225 (0) ;NR2-, -NR2S(0)2NR2-, -C(O)NR2-, -NR2c(o)—

20 _C(0)NR2CR2RZ2-, -NR2C (0)CR2R?a-, -CRZR24C (0)NRZ-,
| '_CR2R2aNR2C(0)-, -NR2C(0)O-, -OC(O)NRZ-, -NR2C(O)NR2-,
-NR2-, -NR2CR?R2a-, -CR2R23NR2-, 0, -CR2R?20-, and

~~OCR2RZ2-;

25 Y is selected from: - -
(CFz)rNRZRza, provmded that X-Y do ‘not form a N-N; O- N,

or S-N bond :
C3 10 carbocycllc re51due substltuted with 0- 2 Ré2, and
5210 membered heterocycllc system contalnlng from 1-4
30 .heteroatoms selected from the group conststlng of N, O .and S
T substltuted with 0 2 R4a ' '

" R4, at each occurrence,"s selected from H ;O, (CHz)rOR2 F,
c1’, Br, I, Ci-s4 alkyl -CN, NO3, (CHz)rNRzR-
35 '(cﬁz)rcm)x?c NR2C(0)R2b c<o>NR2R2a NRZC(O)NF@R-‘*
CH(—NR2)NR2R2a' CF(—NS(O)st)NR2R2=‘ NHC(—NRZ)NRza?a
.C(O)NHC(-NRZ)NRsza SOaNR2R22, NR2sozNR2R2a 'NR2S02-C1-4
al‘cyl NR2°02P3 s(o)pR5 (CF3) (CF3, NCH,RY"; OCHzR",
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la RB NN ~11i Ti ~NZ~-B~BWABY vibRb RaNRaRB /;.,\ N
B>TZzBand r -B bb hh 11 Z is selected from (CH2)rC(O (CH2)r and
(CH2)r(ONR3(CH2)r; and, 5 Y is selected fromone of the

fol | owi ng"@&BSBAyclic and heterocyclic systens which ar BCHUB®IR630t ed with
0-2 Rda; phenyl pi peridinyl, piperazinyl, pyridyl, pyrimdyl, furanyl,

nor phol i nyl, %aeny}q(crpzy)r r(@hgg R’ 1009325;15;)“@42%{;1 0X%aol yl, isoxazolyl,
t hi azol yl , sot % pyrazo? , 1 mdazolyl, oxadi azol e, thiadi azol e,
triazole, 1, 2 % (Fddi SE‘@)?%R 1,2, 4- oxadl azol e, 1,2, 5-oxadi azol e,

1,3,4-oxad|azole 1.,2, 3- thladiazole 1,2, 4- thladlazole

1,2,5. f@g@t@lﬁzdy 3oﬁe2ﬂ9 FLar Y %7%%5&&@%@3@@%@9&%01 e,

1, 2, 3- trlazo - triazole, 1,3 triazole,

benzofur an, bm@%%q%r“-é‘ﬁm 1rﬁd16?"eerct?é?r?i‘]sm58é§8't‘%d %"é‘?i‘io%c“e?z&@“P

benzt hi azol e, conmhianalry ofenzi epxaadl®;, benzi sot hiazole, and 5 isoindazol e.
4. A compound according to C ai mwherein: 10 DE is sel ect ed fromthe

group: 1-am noisoquinolin-7-yl; 1, 3-di am noi soqui nol i n-7-
1, 4- di . anbrev et 1£7ByLs H, sckpmmhéSseEReROFN tﬁ%ﬂaz"le:

1, 6-di am noi sogmm&l]{b;@ yLandlcwnNmRﬂ#t,hal az-7-yl;
1, 4-dj arni nopht hal az-7-yl; 1, 5-di am nopht hal az- 7- yI 1 6 15

di aminopht hal az-7-yl'; 4-am nopterid-6-yl; 8-amno-1, 7- nacoht hgrid 2-yl;
5- ani no- 1RE: na@FhERyh @CgUyrenteyniifoselgcted from H, -0
(CHz) c~F, (CHz)r-Br, (CH2),-Cl, I, Cj_4 alkyl, -CN, NO2z,

(CHy) (NR2R23, (CHy)NR2R2P, (CHj3),C(O)R2c, NR2C{O)R2?P,
C(O)NR2R2a, C(O)NH(CHjp),NR2R?2, NR2C(O)NR2R2a,

15 CH(;NR2)NR2R23, NHC (=NR2)NR2R22, S0,;NR2R?a, NR2502NR2R2a
NR2S0,-C1-4 alkyl, C(O)NHSO2-Cj-4 alkyl, NR2SOzR%, S(O)pR,
and (CF3) CF3;

alternatively, one R42 is a 5-6 membered aromatic heterocycle
20 containing from 1-4 heteroatoms selected from the group
consisting of N, 0, and S and substituted with 0-1 R5;

R4b, at each occurrence, is selected from H, =0, (CHz)yOR3, F,
cl, Bxr, I, Ci-s4 alkyl, -CN, NOz, (CHp) NR3R3a,
25 (CHp) £C (O)R3, (CHjp)C(0)OR3c, NR3C(0)R3a, C(O)NR3R32,
NR3C (O)NR3R32, CH(=NR3)NR3R323, NH3C(=NR3)NR3R32, S0,NR3R32,
NR3SO,NR3R32, NR3S03-Ci-4 alkyl, NR3SO,CF3, NR3SOz-phenyl,
S(0)pCF3, S(0)p-Ci-4 alkyl, S(0)p-phenyl, and (CF2),CF3;

30 RS, at each occurrence, is selected from CFi3, Cj.g alkyl,
phenyl substituted with 0-2 R®, and benzyl substituted
with 0-2 RS;

R6, at each occurrence, is selected from H, OH, (CHp) (OR2, F,
35 Cl, Br, I, Ci-a4 alkyl, CN, NCj, (CHy),NR2R23,
(CH,) ,C (O)R2P, NR2C (O)R2P, NR2C(O)NR2R2&, CH(=NH)NH2,
NHC (=NH)NH,, SO,NR2R2?2, NR2SO;NR2R23, and NR2S0,Cj-g4 alkyl;
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napht hyri d-3-yl ;: '3-am nobenzi soxazol - 5- yl; 1-am no- 3, 4- o
dlhydr0|squ|noI|n 7-yl; and, 1- an1n0|@6%ndol 6-yl; 20 Mis sefected from
t he groupwoﬂﬂsmﬁha Z,ABN Rla \' B~\Btl Ila RI b N hdtmsgamkgb\\ N Z N

ABZB | | bba 'y I AFB AIS ‘sel.ected frém 25.C5_6 carbdcyclic residue
substituted with 0 6 rrenbgr d heterocyclic system containing
from1-4 nhéFeFSéFﬁﬁﬁds%mﬂ%tedlfr8n1Fﬁ foup consisting of N, 0, and S

substituted with 0-2 R4; 250 WO 98/5795] " PCT/ US98/ 12680 “Y i s sel ect ed
fromone gf 4 tshgeg_ggggw f\,go,gqy bacyghigczand heterocycl'ic systens whiclh are

substituted wth R4a; - phenyl , plperldlnyl plpera2|nyl ‘pyridyl,
pyrimdyl, furanyly -nDrphollnyI t hi ophenyl pyrrolyl 5

pvrr ol gdi rizyla.s @éaeatg!a frmmdl,ylandt Ri;azol yI i sot hi-azol yl, pyrazolyl,
I m dazol yl., benzimdazolyl, oxadi-azole, thi ad| azole, tri azol e,

1,2, 3- oxadlazole 1,2, 4- oxadlazole 1, 2, 5-oxadi azol e, A, 3 4- @xadlazole
1.2, 3-t hi aliiez sedected 8remiQGdilaz Ae@PR 37 5-t hi adi azol e, ' 10 1. 3:
4- thladlazole 1,2,3-triazole, 1,2,4- trlazole 1,2,5- triazole,

and134tr|azole ch o en I S selectedfromH CF3, Cl-6-
al kyl , -segsegedaf oci@’l |hlc ?ag‘g gueggubstltut ed with-0-2 15 R4b, and
5-6 néﬂbered heterocycllc system containing from 1-4 het eroat ons sel ect ed

fromthe of qup Sréqgs_ltggl 8goRfo'Mna Q.. and S substituted with 0-2 R4ab; R2a, at
each occurrence, is selected. fromH CF3, Cl1_6 alkyl, 20 benzyl,
phenethyl, C5 6 carbocyclic residue substituted

2. A compound according to Claim 1, wherein:
15 |
D- E is selected from the group:
C1- -aminoisoquinolin- -7- -yl; 1,3- diamindisoquinelin 7-
-yl; 1,4-diaminoisoquinolin-7-yl; 1,5- dlam1n01soqu1nolln-
7-y1; 1, G—diaminoiSOQuinoiina7-yl 1-amino-3-hydroxy-
20 isoquinolin-7-yl; l-amino-4- hydroxy-lsoqulnolln 7-yl; 1-
; B ";amlno 5~ hydroxy—lsoqulnolln 7-yl; l-amino-6-hydroxy-
ﬂlsoquenolln 7-v1; -amlno 3-methoxy lsoqulnolln 7-y1 1-
amino- 4—methoxy 1soqu1nolln T-vl; l_amlno -5- methoxy-
-1soqu1n011n 7-y1; l-amlno-s-methoxy-isoquindlin-?le; 1-
25 r hydroxy isoquinolin-7-yl; 4- amlnoqulnazol 6-yl; 2,4~
o dlamlnoqulnazol 6-yl; 4,7- dlamlnoqulnazol 6—yl 4, 8-
'diéminoquinazol—G—YI, 1-aminophthalaz-7- -yl; 1, 4-
diaminophﬁhalaz -7-yl; 1,5-diaminophthalaz-7-yl; 1,6-
. dlamlnophthalaz 7-y1 4- aminopterid 6- yl 2,4~
30 aminopterid-6-yl; 4, 6- dlamlnopterld 6- yl Béam;no-l,7—
g naphthyrld- —yl 6,8-diamino-1, 7—napthyr1d-2—yl' 5,8-
'falamlno 1, 7- naphthyrld -2-yl; 4,8- diamlno 1, 7—naphthyr1d-
o 2-yl; 3, 8 q1am1no l 7- naphthyr:d 2-yl 5= amlno 2, 6-
jnaphthyrld 3 yl 5 7- dlamlno 2, 6 naphthjrld 3-yl 5, 8=
35 dlamlpo—h,b naph hyrld -3- yl 1, 5 dlamlno 2, G-Waphthyrld-
o -yl 5- -amino-1, 6- naphthyrld 3- yl S 7 dlamlno -1, b—
: naohthyrld 3 y,IS 8 dlamlno l 6—naphthyrld 3-yl 2 5-
dlamlno 1 6 naphthyrld -3 -yl; 3 am1n01ndazol :-yl )
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with 0-2 R4b, and 5-6 nmenbered heterocyclic' system containing from1-4
het er oat ons sel ected fromthe group consisting of N, 0, and' S substituted
with 0-2 R4b; 25 R2b, at:each occurrence, is selected fromCF3, C2_ 4

al koxy, “2o¥58Fkyl, benzyl, C5 6 carbo.cyclic residue sPOSIUSBit268D Wit h
0-2 R4b, and 5-6 rrenbered het erocyclic system containing fr’om 1-4

het er oat ons sel.ec d f.r e.group, consi.stin n substituted
with 0-2 R4b; 3% {xRge s gm:‘re%’“m“en T T £ 3, OH Cl 4

ai koxy, Cl'_6 ls)rdmxyw;fpxaegltﬁce}b&cferunebﬁeeilagehm&ﬁ—mled3—wrth
0-2 R4b, and 5- 1@&&3@,&5&&1Iaetca&e§a£l5cyﬁ,yat-emmeom aL ning from1-4

het er oat ons sel f.rom t. he 5 consi.stin d S'.substituted
with 0-2 Rdb; cgr}t dﬁr 0\%111901 § CP &’&“ﬁg?lﬁﬂ’iﬁd‘f & A6m to which
they ame attached,. conbine to form ari ng sel ected from 251 WD 98/57951 PC

I /US98/ 12680 ddlidazel )flromngflgh&g,\%):, pi perazinyl, pyridyl, and
pyrrolidinyl, substituted with 4b; R4, at each occurrence, is selected

fromH =0, OR2, CH20OR2, Cl_4 aI kyl], NR2R2a, CH2NR2R2a, C (O
R2c, CH2C (O R2c, C(O)N CH( =NR2) N a CH( =NS( 0) 2R5) NR2R2a,
S02NR2R2a, NR2S02-Cl1_4 al kM O RS, Qvseded that if Bis H,
then R4 is other than tetratol 10 C (O oxy and C (O NR2R2a; R4a,
at each occurrence, is sel omH, N R®) r gR2 a, Cl_4 alkyl,

NR2R2a, CH2NR2R2a, NR2R2b, CH NR2R2b (CH )rC(O)R2c NR2C(O)R2b
C(O NR2ZR2a, C(O NH(CH2) 2NRZR2a, 15 NR2C (0) NRZR2a, SO02NRZR2a, S(0)2R5, and
CF3; and, R4b, at each occurrence is selected fromH, —0 (CHZ)rCRS F,

d, Cl_4 alkyl, NRSR%a CH2NR3R3 0)R3, CHBCRO)R3, C(§
C( O NR3R3a, CHE= RBFBa, soz a, 20 NR3802 Cl-4 al kyl, NRBSOZCFB
NR3S02- phenyl |, (O) CF3, S(0)2/ci\y alkyl, 2- phenyl GE3. 5. A

conpound accor dt g q ai mpda szt g he 25°—ccfﬂ‘rﬁoun ar\/K%el ected
from DEis sele ted Btrom t he g oup

/ ST Rla N '\/—_{/ 1a
Mg / R“ <9 o

.Ja R"’ *—R"‘
n EI
o J

1b s
/__/_\\ R1a N R1ﬂ H1a N
. e -
Vi S A\ 7\ 7\
P—

| " f B

10 t v A\B v/ | "B I y
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; 1, 3- dlan1n0|squ|noI|n 7- yI
1, 4- dlan1n0|squ|noI|n 7- yI, 1, 5- dlanlnolsqu|noI|n- 30 7-yl; .
1, 6- di ami wod smspgsinol i n-7-yl; 8-ami no-1, 7 napht hyrid-2-yl; PCTIUS98/
5-am no-1, 6- naphthyri d- 3-vy; 5-dm no-2, 6- napht hyrid-3-yl; 12680
3- anlnoben2|soxazol 5-yl; 1-am no-3, 4- di hydroisoquinolin-7-yl; and,

1- am noi soi ndol -6-yl . 35 @i A corrpound accordi ng to d glm 1, wherein the

1- am noi soqui noli.n-7-yl;

conpound i § selected f/e RP52 pi V/ﬂ&%h‘@?%l 7‘-12680

1- (i ' - Ani no-i soqui nol ¥73 3- met hy] - 5[ (2" - ' onym [1,1']
bi phen- 4-yl ) car bony! am}-}{y zol eﬂ |
1- (1' - Ani no- i soqui nol -7* - 3Bt Wl - Z’[Q‘B e h)“l SEI fo?lyl 5

[1,1']-bi phen-4-yl)ear borRPl ami-no] pyra#géle;
1-(4' - Am no-i soquj:nol 3msth I-5((2' am Ifonyl

[11] blphen4yl)carba'?ﬁ mno]py le; 10 - L
1- (1 soqui nol yl)-3- -5- [(2N\a 'l fonyN - ,1- ] -
. bi phen-4-yl)carbonyl a yhRazol e &;A Ami rif- i-seduitol - 7' y1)
1-" %TA B : e

5- [ (2" -am nosul fonyl-[ Kk _ mm

bi phen-4-yl " )carbonylanldb] 5- nethyllso azoline;. 15 - -
3- (1 soqui nol - 5' yI) 5-1(2,* - am nosul\f.0p I-[1 1 ) blphen 4-
yl ) car bonylanmi-no}- 5- met-hyl i soxazol:i '
3- (I'soqui nol - 7' -yk) - 5- [ (2! - anffosul.
yl ) car bonyl ami no] - 5- nethyllsoxazoll L.
3-(2' - Ami nobenzi m dazol -5' -yl ) -5- [(2'n anlnosulfonyl [1,1']=
bi phen- 4- yI)anlnocarbonyI] 5- nethyllsoxazollne 25

3-(3' - Ani ngi ndazehested! frond- (eGP c 8oy (@sYlf owhz)[ﬂmb)b(chappen-

4-y1) am nocar bo ylLl.soxaz

3-(3' - Ami nobenz%g?(lfz(qu’gg\&la)fwﬂ?[((gdzéﬁ?ﬁ%%ﬁ%ﬁyr #1911

bi phen-%-yl). am(ﬂHQBJSﬂsz](CBz)rmt layddi, soxazol i ne 30 _

1- (3' - Ami nobenzi soxazol -5' -yl )-3-nmet hyl -5-[ (2" . -am nosul f onyl -

(1,1")-bi phen-4-yl)am nocar bonyl]pyraz ole

3- (1- Ani no¥i $6qBPHBFESd Erony ope) o aﬁhﬁoémwa CRTPOFYEL b APdS

4-yl)am nocar bohylt]arc’hcfzcmd rdyest@ms; which are substituted with 0-2 Réa;
_phenyl, piperidinyl, plpera21nyl _pyridyl _

10 pyfimidyl,_furanyl, morpholinyl, thiophenyl,.pyrrolyl,

'|-Q1 1'1 - bi phen-4. 20

pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyrazolyl, imidazolyl, oxediézele,
thiadiazole, triazole, 1,2,3-oxadiazole, 1,2,4-
-oxadiazoleﬂ 1,2,5-oxadiazole, 1,3,4-oxadiazole; 1,2,3-

15 ~ thiadiazole, 1,2,4-thiadiazole, 1,2,5-thiadiazole, 1,3,4-
thiadiaéble;'l,b,3 trlazole, 1,2,4-triazole, 1,2,5-
triazole, 1,3,4-triazole, benzofuran, benzothiofure
inddle, benzlmldazole, benzoxazole, benzthlazole,_

"-1ndazole, ben21soxazole, benZLSothlazole, and

20 1301ndazole, _”

& may also be selected from the follow1ng blCYCllC heteroaryl

-ng svstems
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3-(4-am no-isoquinol.-7-y1).-4-((2"-am nosul fonyl -[1,1"'] - bi phen-

4-yl)am nocarbonyl ]-1,2,3-triazole; 40

3- (i soqui nol -7-yl)-4- [(2 -am nosul fonyl-1']. - bi phen-4-

yl ) ani noow® basgsi] - 1, 2,3-triazole; 1- (Quinol-2-yl methyl )’CT@}syﬂmbw 5-

(2" -aininosul fony, | - [1 1" ] biphen-4-yl)am nocarbonyl]pyrazole. 45

1- (Qui nol -2-y|).-3 met hyl -5-[(2' -am nosul fonyl -[1", 1" ] - bi phen- 4-

yl ) am nocar bo zol e 3\ Ani i nef nda yl) met hyl - (2

- ami nosul . f oyl 'i'l ];p\b ny4-yl ) gt n ca/onyl]w@?\ %

1- (3- Amoi n&aEql 3% 3=hp “BRE2' - ApigsaNtehyl - [ &, L b¥¢phen- 4-y

am nocar bonyl )pyrazol e; 55 1-(3"- Am nobenz'isoxazol-5' yl thy I-5-
(2' -am nosul f onyl - (phen yl\/)/)yrl d- 2-yl am nocar bonyI ] pyrazol e 253 WO

98/ 57951 PCT/ U§\8/1 80 4 x\
1- (3' - Ami nobenz > -5'% YF3 ‘mat hyl & [| soqm r,ol - 7N| g
_yl) ani nocat'bagy Ypyazol e K and

1-(1' - Am noi soqlT nol - 7" -yl) - 3-et hyI S5cef(2 -am nosul fony -

[1,1")-bi phen-4-yl )am nocar bonyl ] pyr azol e;

1-(1' - Am noi soqui nol - 7' -yl ) -3-isopropyl - 5- ((2 -am nosulfonyl
[1,1']-bi Bhén- ﬂelﬁstfﬁﬂ ﬁ&@a‘rﬁon r) a%‘b‘? :

1-(2', 4" -Di am noqui nazol -6' -yl ) - 3-net hyl - 5- [(2 - am nosul f onyl -

[1, 1 )5 bi phen- 4-yl ) am nocar bonyl ] pyrazol e;

1- (4' -"Am roqui nazol -6' -yl )-3-nmethyl -5-] (2! amnosulfgnxl_lS
[1,1']-biphen-3- yIéaﬁﬁWRﬁ%@ﬁﬁ’P}'S&Pﬁz ¢ Claim 2, where

1- (1" -Am noi soqui nol -7' -yl)-3-met hyl - 5- [4 (N- pyrrol.idinylcar bonyI )

henyl b
e Am Robohss SidmdaaRe % $83_B¥OHR o1 omet hyl -5 (2
met hyl sul f onyl - 3-f| moa.rolrpqlsloqmmoéhénhvlw }a%ﬁ#ﬂ@é&ﬁ@éﬁyﬂ)lw?b%%-

1- (1 "gArtinopt @laZ'IL&iaMhﬁofio@ﬁhthlﬁ - 42 - anisradehfinoyseq2inolin~

gl(é ! g:ggggn§ %O d$0 zh%rkpgkﬁ%%gzg£$*7—yl 1-hydroxy-isoquinolin-~

ani nosul f onyl ) phedy| ‘}wnlldﬁ@_uylla]za?#rﬁob' t bdndtdiaminoquinazol -6-yl;

(et hyl sul f onyhani goaet hyd irs6azel-yie; 4, 8-diaminoquinazol-6-yl; 1-
aminophthalaz-7-yl; 1,4-diaminophthalaz-7-yl; 1,5-

15 diaminophthalaz-7-yl; 1,6-diaminophthalaz-7-yl; 4-
aminopterid-6-yl; 8-amino-1,7-naphthyrid-2-yl; 5-amino-
1,6—naphthyrid—3—y; 5-amino-2, 6-naphthyrid-3-yl; 3-
aminobenzisoxazol-5-yl; 3-aminobenzisothiazol-5-yl; 1-
amino-3, 4-dihydroisoquinolin-7-yl; and, 1-aminoisoindol-

20 6-vl;

M is selected from the group:
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30 1-(3' - Am nobenzi soxazol -S -yl )-3-trifluoronet h-yI 5- [(2 fI uoro-
4- nor phol i nophenyl ) am nocar bonyl ) pyr azol e;

1- (3" - AmiwahkgRsdspoxazol -5' -yl )-3-tri £1 uor onet hyl -S-[[ 4- (chﬁﬁswlzsso
i sopropyl i m dazol - 11-yl )phenyl yami nocar bonyl ] pyrazol e; ,
1- (3' - Am nobenzi soxazol - -yl)-3-trifl woronet hyl -5- (4- (2'

et hyl i m dazol -1' -yl )pheﬂyJ ). .am nocar bonyl ]joyr zol e; .40.
1- (3" - Ami nobenzi soxazol -{5' -yl ) - 3- t -+ owethyl - i

di met hyl anmi nomet hyl ) a’-z B1 yl //ph§ yl ) am noc
1- (3" - Al ni nobenzi sox yI) 3-t |\fl NFATEL hygte -[£278 45 .
nmet hoxynet hyl )i m dazol - [L' yT ) phenyl ] ard nocar bonyl ] pyrazole;

1- (3" - Am nobenzi soxazol -5' -yl )-3-trifl uoronet hyI [[ [(2 -

di et hyl ani nonet hyl )i m dazol 1 -yl.)- 25'5"0 -

f 1 uor ophenyl ) ani nocar b& ] pyr azol e;

1- (3' - Ami nobenzi soxaz\Ql - 5£~yl)-3-tri y'i“ thyI z t,

met hoxy- 4- (2" - met'hyl i Wi daz Tal -yl ph am nogar b razol e;. 55
WO 98/ 57951 . PCT/ US98} 268 -h N /)L~ /ﬁn%,AEg

1- (3' - Ani nobenzi soxaz&l\; ~yl ) 3-tri fI Yomomet hyI 5- [[4n(2'

i sopropylimdazol -1"-yl)-2- fI uorophenyl ] %m ...car bonyl | . pyrazole; 5
1- (3" -Am nobenzsoxazol 5'- )", _3- trlflA romet hy [4-(2" -

et hyli m dazol ' -.1' -yl )" -2- ’IAUBr bphenyl.) Y, ani no- Zg.( %yl ).pyr azol e;
1-(3'-Am'noben2|soxaz -yl)-3-th -5- [[4(
ethylimdazol-.1.".-y
nobenzi soxazol - - et hyl

111 razol e;

nLang

S5-[(4-[(2 d|nethylan1no§%thyl)|nldazo

254

RI“’Uorophe y mocaN ND)H ole; 1-(3" Am
P ((2 - metho nethyl)l doaol 8- 15

yl ] phenyl ) am nocar bonyl Fpyrazole;. 1-{8' - Ag,n nobenﬂl spxazol -5' =yl ) - 3- et hyl
| =| * -

yl ] phenyl ] am nocar bonyl | pyrazol e;

M Ly D

1b . _ . R1b .
Rta- 1a Rta - .
F/ o {7 IR
: - \ o '._ _
>——-Z /\\B — Z"A‘B" and A‘B
bb hh : . : .]] e

Z is selected _frém (CH_z)rC(O$ (CHz)r and _(C.Hz)_rC(OI) NR3 (CH32) x;

and,

Y is selected from one of the fqllowing.carbocyclic and
| -heterocyciic systems which are substituted with 0-2
phenyl, plperldlnyl piperazinyl, pyridyl
pyrlmldyl furanyl, morphollnyl thlophenyl . pyrrolyl,
10 . '"pyrrolldJnyl, oxazolyl, isoxazolyl, thlgzo}yl
"~ isothiazolyl, pyrazolyl, - 1m;§azolyl oxadiazole,
thiadiazdle; triazole, 1,2,3-oxadiazole, 1,2,4-
 1oxadiazo1e, 1,2,5-oxadiazole, 1,3,4-oxadiazole, 1,2,3-
thiadiazole, 1,2,4-thiadiazole, 1,2,5-thiadiazole, 1,3,4-
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1-(3' - Anlnoben2|soxazol -yl)-3- ethyl 5-1[4-[(2"- .

nmet hyl ) benzi m dazol - | -yIIphenyl)anlnocarbonyl]pyrazole :
1-(3' - Am nobenzi soxazol -5 -yl )-3-ethyl -5-[ (2" -ethyl'i m dazol 25
1' - .yl ph&¥9P¥Hhsinocar bonyl ] pyrazol e. ; PCT/US98/12630

1-(3'-Aninoben2|soxazol 5 -yl)-3-ethyl-5-([4-(2

ethylim dazol - thxlahlazéle, dif, jw_%%qa Iiaﬁn mca{atmﬂ,] Byhazol e; 30
1- (3' - Am nobenzi sqQxaz )-3-eth I- - Eluoro-

nnrphollnophenny&ﬁ?ﬁgEarbo y%] uran, benzothiofuran,
1- (3 Aninobenzusdnazolbéhzymédé%qﬂdw¢xﬁmp$22036, benzthiazole,

i sopropyl i ni dazqhagzoxlephsm:)@sﬁamw B@Hﬂwt’ﬁ%%fe and
1- (3' - Ani nobenzi soxazol -5 -yl )-3-et hyl'- 5-[ [ 4-

met hyl i Ai dazol - £soingpgobe. fIuorophenyl]anlnocarbonyl ] pyrazole;. 40
1-(3" - Anlnoben2|soxazol 5 -y].)-3-ethyl-5-"[ (2'=am nosul f onyl - 3-
amno-'[1, 1']-Dbiphen-.4- yl)aninocarbonyl]pyrazole

1- (3' - Ami nobenzi sox. azol |)-3-ethyl -S— " -am nagsul fonyl -3 45
nitro-[.1,1']-bi%phef- EOVP?%H¥ Féﬂﬁme" wherein: .

1-(3' - Anlnoben2|soxazol 5 -yl)-3-ethyl - 5 [[4 (2'-

nmet hyl y. C y] . ) pyrazole; 50
1- (3" - km n%eﬂnzl%s8%!%1)2&%?8@f @.{n% @ertg%;bll 5-,[[2-di et hy| -4- (N pj yrrol i

di nocar boxi yl') pheny F“éﬁ?%?%%%&?ﬁﬂﬁﬂ‘ﬁ‘yﬂyr zdrdianigaisgguinolin=7-
nobenzi soxazol - ¥1-yh) 43deahithe feddqimirinel7-¢l nor4s {dtaminoisoquinolin-

rrolidinocar l.) phen : zo 98/ 57951
PC 1721593/ 12683 V1 )3 EAQ%‘“%%O% %g‘%g%my{ﬁ ‘a‘}“ﬁ“ﬂ% ‘E‘ ?g\ﬁugﬁr'b 4- (N
py; roI|d|nocarbdnﬂkﬁaﬁ@h?P?bhhﬁbﬁﬁfheﬁyIFp?réz%menophthalaz‘ -yl; 1,6

f1| (3 é?lnili]engldiﬁmaabnétiayéa ﬂrﬁﬁbhw?ﬁnbbgteamn@sym f @vevido-B, 7-

uor o- ip m nocar banyl ). pyr az

1-(3' - - Ai nobenz"E8%4 ?XFxg 2 g gﬁé?ﬁ _é F[gaﬁfghyrldf%ﬁ'sule P)z 6-

phenyl]pyrlnld naphthymidoday r%ﬂﬁﬂﬁﬂQQEBFésoxi@Ol 5-yl; l-amino-3,4-
1- (3" - Am nobenzigoxazek squihdr Br-et-yl;- anli| (2-aminoisoindol-6-y1;

20 M is selected from the group:

R'a Ria
? ZfAfB 7_j§§\ 77—j§L\
N;La Rm//\J i N\T g
j B

ty

1a 1a
X o
N?;i% N 2 e M Mg
| A\B l y

bb

v

A is selected from: 2
25 . C5 ¢ carbocyclic residue substituted with 0-2 R4 and

-6 ‘membered heterocycllc system co*ta;tlng from 1-4
heteroatoms selected from the group conSLStlng of N 0, and S
substltuted W1th 0 2 R4
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met hyl sul f onyl ) - 3-fl-uor o- [1 1')- bi phen-4- vyl )am nocar bonyl ] pyrazol e; 15
1- (3" - Am nobenzi soxazol - 5' -yl)-3-ethyl «B([5-[(2" -

am nosul f vy bgsrhsany| | pyr| d 2-yl ] ani nocar bonyl ] pyr aZ@I’e PC'rfusgs/jzsso
1- (3' - Ami nobenzi soxazol - yI) 5-[[ (2"~ met hyl sul fonyJ) 3

1 er o g e e Aoty LReD B e

phenyl]anlnocewnﬁﬂ%HQQMﬂﬁﬂﬁz§Y§tems whlch are substltuted with 0 -2 Réa;

1- (3' - Ami nobenzi soxqm&nﬁ phbehﬁiﬁylarpmldzfm_r\ryl -(:ftrﬂdyll,25

e A LA i, i i)

phenyl Pam. nocarmmmlfllldéﬂ/ézopéaz% , isoxazoly 1az°1Y1 _

1- (3 |A31 ”0benéi§&;>iﬁ.7é¥0'l§'l Yb}r&éi}lehmﬂarz@'lwl nBénﬁrrﬂ:Nazolyl '
rrolidinocarbon noc

Ii)y(l' Ani no- |so‘i‘ffﬁ4f¥:ﬁzp°g‘ lgd @ zlﬂLlFOn ? 392 %Jr%zc’le'? '

[1,1']-biphen- QW]mmbéﬁyl}t%ﬁmd@-azc@,& 1 3,4-~oxadiazole,

[11(i ]Alr)r: Bﬁe'n sggtg rsginﬁ%(?%lra)égie ][122 J%rlmglﬁwzfoqeyli 3;$ludiiazole,
1- (3" i nobeanr's}y)@az%?I@ aﬁF’;g {' fu‘iﬁ’cﬁ?ﬁlﬁyl 15246-tr1azole, 1,2,5-

[ (2" am nosul f onyat eesoiyd ) rayndl i, di A-Rrigdglavi nocar bonyl | pyrazol e;
1- (3 -Am noben2|soxazol -yl)-3-trifluoromethyl-5- [4 (2' .

t hyl d I b I
12(3"" A riberth S5% ce¥ré$§“e2,°f$fﬁ%%r%%é%%§8§ (F2Ca-s 2Ly,
met hyl i m dazol liénzyyl) z:sf.kumququm)c rasiidoe asostd funedamikh; 052
1-(3 'l%m noben %?-L(dl BSFU% eny r%ééé%%ﬁ}'é&*lx' s?stfe‘}n §lc]ontaﬁ1n1ng from

met hyl'i'm dazol - amno~ carb

1- (3" - Ani nobenzls‘bx?a%"fﬁr-cﬁ“l%s) Ssl?FF?‘Fu%‘F%WIQIBUP4C?12“5°5’5‘9 of N,
am noi m dazol - 15; y&ﬁ@@@dﬂswﬂtnﬁearbowlq-m/rﬂml e; 256 WD'98/57951
PCT/ US98/ 12680. 1- (3" - Ami nobenzi soxazol - yI )-3-trifluoromethyl-5-[.(2"-

di met hyl am norret hyl -3-fluoro-[1,1" 1- bi phe ¥I)am no- :
R%8, at ‘each occurrence, is selected from H, CF3, Ci-g alkyl,"

20 bernizyl, phenethyl, Cs-g carbocycllc re51due substltuted
| ' w1th 0-2 R4P, and 5-6 membered heterocycllc system

conta;nlng from 1-4 heteroatoms selected from the group
-conSisting of N,ro;*and‘s'subStituted"withJO~2'R?b}

25 R2D, at each occurrence, is selected from CF3, Cj-4 alkoxy, -

E Ci-¢ alkyl, benzyl, Cs.g carbocyclic resxdue substltuted
with 0-2 R4P, and 5-6 membered heterocycllc system e
containing from 1-4 heteroatoms selected from the group

'con31st1ng of N 0, and [ substltuted w1th O 2 R4b

30
" R2e, at'each'occurrence,'is Selected from CF3, OH, Ci-4 alkoxy,
Cl 5 alkyl benzyl Cs-6 carbocycllc residue substituted
‘with 0-2 R4P, and 5-6 “membered heterocycllc system -
_ "contalnlng from 1-4 heteroatoms selected from the group
35 B conSLStlng of N, 0, and S substltuted with 0- 2 R4b :'"d

alternatlvely, R2 and R2a together w1th the atom to whlch
they are attached omblne to form a rlng selected from
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car bonyl | pyrazol e; 5 Et hyI 1-(3'.-am nobenzsoxazol -5' . =yl )

[(2-an1nosu|fony| - fluoro, [T _
] b| phen 4-yl)am n' ocar bonyI ] pyrazol e=3-. carboxyl at e:

- AV ASHKENS! soxazol -5 -yl ) -5-[ (2" =ani nosul f onyl - 3- f |REGYUSIS/ 12880
(1 1 . ] - bi phen-4-yl)am nocarbonyl ] pyrazol e- 3-carboxylic acid,
1- (3. :-Am nobenim$axagy: 5 modphoiihe?' panenasinfionyyrddiiiuoaad
[1, 1 ] bi phen- 45y L}gm@p@ﬁr b(yﬁws]tg(th_‘gégl @lﬁBC@r%)%@m de; 15 Ethyl
yl

1- (3" -am nobenzt goxazol - et sul fonyl -
fliioro-[1,.1"]-bi phen-4-yl)am nocarbonyl,]pyrazol e-3 carboxylate; 20
1-(3' - Am nabenat separ aleclirrghyel- (£ 25ehettnd Sidoofy| =8 f ORYY (@EHZ0R2,

[1,1']-&iphen- 4Fylé§m@lo ag@g?yl 1 oyy# a0l @H;%mg@{zlaoxgl (_aCI C (0) R2¢

1- (3' - Ami nobenzi soxaz rox

met hyl sul f ony! - -8 @P’&%r%za[ 1&!‘]‘%?%4& q X *‘é%&&?@é‘é? %%’i"] pypa%?%za
1-(3,' -Arrii nobsrZsGe@z9l aBiyl,. )E()O)E;RS[ damtcméj am nonet hyl . )-5-[-(2"-
met hyl sul foriyl-3-fluoro-[1, 1 ] b| phen - 30 yl)am nocar bonyI ] pyrazol e;
Et hyl 1-(3'-am nobenzi soxazol - % (2' - et hyl sul fonyl - 3-

f1 uor o- bi p§§ﬁVJ4d?q1)%hﬁ‘thfaleéﬁyﬁ} p&}l’lalzdiz - othepoghhat bet@szole,

1- (3' -AM nobenzcsoxazDkossy,- Wnx @(bﬁﬂtﬂmﬁ hyl sul f onyl - 3-f | uor o-

[1, 1'] - bi phen=4-yi)ani nocarbonyl )’ pyrazol e- 4=car boxyl ic acid;. 40
1=(1",2",3 4 =Tet r ahydroi soqui nol -7' -yl )-3-nethyl -5-[ (2" -

ani nosul foﬁyTo- a4 enrch. prpHEReacs| ) varihiAted AsppyHazoPe; (CH2) yOR?, F,

1- (1' =Ani no- i soguj N®{ -,7a1kl) ; INRI{EZa-, WEHBNﬂlmanoﬁH?ﬁmWCHQNRZRZb

1,1']-biph 4- ¥
La o ob %)&@Rﬂa%@@r&cﬁﬁyw sl “i el avpese
-) Pi phEn-4 -yl )NB HOMNA Bﬁ%/nog(pWRg\%ol%(O)zf»(land CF3; and,
Ai'iino-isoquinol-.7" -yl)-3- trlfluororrethyl 5-1 (2" 50

met hyl sul f gy -a[tl’ejalcl{ BLpRepAcy! ) carhonyl am aolpyyazol e oy ) or?, F,
Cl, Ci-4 alkyl, NR3R32, CHyNR3R32, C(O)R3, CH,C{O)R3,
C(O)OR3c, C(O)NR3R32, CH(=NR3)NR3R32, SO,NR3R3a,
20 NR3S0,-C3-4 alkyl, NR3SO;CF3, NR3SOs-phenyl, S(0),CFj3,
S(0)2-Cy-4 alkyl, S{O),-phenyl, and CFs. |

5. A compound according to Claim 4, wherein: the
25 compounds are selected from:

D-E is selected from the group:
l-aminoisoquinolin-7-yl; 1,3-diaminoisoquinolin-7-
vl; 1,4-diaminoisoquinolin-7-yl; 1,5-diaminoisoquinolin-
30 7-yl; 1,6-diaminoisoquinolin-7-yl; 8-amino-1,7-
naphthyrid-2-yl; S5-amino-1, 6-naphthyrid-3-y; 5-amino-2,6-
naphthyrid-3-yl; 3-aminobenzisoxazol-5-yl; l-amino-3,4-

'dihydroisoquinolin—7—yl} and, l-aminoisoindol-6-yl.

35
6. A compound according to Claim 1, wherein the compound

is selected from:
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o e

, (1Am no- |squ| fol-7 -yl) . -3-trifl uororrethy’> 5-[( -fluoro-4- .. .
(N— pyrrolidinocarbonyl), - phenyl )* car batiyl ‘ani'no) pyrazol e; 257 . WD 98/ 57951
PC7i [ USO8 MiebHes11- (1' - Ami no- i squ| nol -7 -yl)-3-trifl uoropg})%?g,ﬁago(z

met hyl . sul fonyl - 3-f uor o- [1 1 - b| phen-4- vyl )car bonyl am no| pyrazole; 5
1-(1'-Araipo-jso ulnol r| 0 t yl

ami nosul fofuyfl ﬁo-%@%% 92y %YY'E% @EE giﬁrlnuéc:sulfonyl

1- (1" - Ami no- i softi ol - uoronet % .

am nosul fopy|z &mlw-qsbaulnbibv phyprfbip&aﬂy)lcsr-tmyhaawpimmg}le,
1- (1" - Am no- i sogu) N0 ~bAphgh)-43yl) tatbenpreiing ) pyrhebie?. -

met hyI sul f onyl ph&nh$t) pyiri d=2-yi ) car bafyl ami’no] pyr azoke; " 15

1- (1" - Ani nb- { $ beAmimm ~iBoayhipo3- fet 1) - H-ngthylaki-f¢a ui-émnyd:smfonyl-=
fluoro-[1,1']- b[bhbhlib%ﬂbﬁ@aﬂbwhyFaﬁbﬁﬁy ipdyrazole;

1-(1' - Am no-i soqui hol_-

fluordq1,1-]Isg 14'7 'Y&é é mtﬁgﬁin{g 2 P h\éuzggltucf)lr-] I[ZI. 1 ]- |

1- (1 AmnOISO}a ! |c)arop ARLBP 95[(2--'1 I '
am nosul f oyl + 3 0 razol e; 25-
e o l.gﬁﬂ%zfgaﬁu R e
am nolegf _onyl -b| phen- 4- ) carbonyl am no] pyrazol e;

1- (1" - Ami n9=  S&6kL mh-B “yh) = 3 t[r(gfmemmnmdny& [[(21)3Biphen-4-
met hyl am nosul: fpnyd:a:fﬁqrfyﬂaarhnpheﬁ—dtetw;mmqZJmu noj] pyrazol e;

1-(1' - Am noi soqui nol - 7' -yl ) - 3- etth-S-[(
met hyl ami nds(I$ q11-71 ‘]Ylbr Bhénh %‘-)]a‘-rﬁﬁf!écéﬂ-bén%]?bgl’r“afzd'e
1- (1" -2 noi soqld n}wa)ml(gwét—ﬁy{neg,hﬂgsowmngm f onyl - .

[1,1']-bip en nocar. yra -
1 (1 it R et LT miemitige -

[11]b|phen4§/?amn onI

1-(1' - Al neLg 9q”Aﬁ4Hofkd€Hdh 3-p QP¥§ 5ti(JEM1nosulfon 1-11,1']) ~-biphen-
met hyl an nosu f oLy gn54mdbnyl ) maamehonyl {pyrazole;

—(3'—Am1nobenzlsoxazol 5 -yl) 5 [(2'¥am1nosulfonyl [1,1')-
' blphen 4-y1)am1nocarbonyl] S—methyllsoxazollne.
30

1-(3'-Aminobenzisoxazol-5' -yl) - 3-methyl -5~ [(2'—am1nosulfonyl—
[1,1')}-biphen-4- yl)amlnocarbonyllpyrazole,
-(l—Amlno 1soqu1nol -7- yl) -4- [(2'—am1nosulfonyl [1 1') blphen—
35 -yl)amlnocarbonyl] -1,2,3-triazole; _
'-(4 amlno 1soqu1nol 7—yl) 4 [(2 —amlnosulfonyl [1 1')-biphen-
4- yl)amlnocarbonyll -1,2, 3 triazole;
40 —(1soqu1nol 7-yl)- 4 [(2'—am1nosulfony1 [1 1 ] blphen 4—
yl)amlnocarbonyl] -1,2,3-triazole; .
l (QUanl 2—ylmethyl) 3—methyl -5- [(2'-am1nosulfony1 [1 1'1-
' blphen— -yl)aminocarbonyl]pyrazole;
45
1- (Qulnol 2—y1) 3—methyl 5- [(2'4am1nosultonyl [l i ] blohen 4~
yl)amlnocarbonyl]pyrazole,
- (’*'-—Am:.n01ndazo1 =5 yl) -3- methyl 5- [(2 -amlnosulfonyl—”
50 (1,1 ] blphen -4- y;)amlnocarbonyl]pyra’ole,.

1- (3 Am¢n01ndazole -5-yl)~- 3—methy1 5-L(?'—am1nosu_ronyl [1 1 ] -
blphen -4-yl) ammocarbonyl lpyrazole; _

55 1 (3 ~Aminoben21soxazol -5 -yl) 3-methyl 5 [(7 -amlnosulfonyl-
(phgnyl)pyrld 2- ylamlnocarbqnyl]pyrazole, ‘



| ' - Ami noi soqui nol - 7' -yl ) -3-propyl -5-((2'-net hyl sul fonyl -

, 1' ] - bi phen-4-yl)am nocar bonyl | pyrazol e; 50

| ' - Am noi soqui noI 7' -yl)-3-ethyl-5-[(2'-am nosul fonyl -3- fluoro-( ,"

i phenWA98I9Ystr . ' i nocar bonyl | pyrazol e; PCT/US98/12680

1-(1' - Am noi soqui nol -7" -yl )-3-ethyl-5-[(2".-nethyl sul fonyl -3
fluoro-[1,1']-bi phen=4-yl)am ' nocarbonyl ] pyrazol.e; 55 258 P. WD 98/57951
PCT/ US98/11-2880 AmlnpbenAtrs o0a soIrh notl-) 73-perh@l eb i sdenfidroIN7 -

pyrrol i di nocantomydinboprbphehybarm smicar bonyl ] pyr azol e;

1- (1 SAmHQ_g(lso ui no ; tﬁfluoromitgykﬁgw(lm%%%;}
%r|¥:uLPOnE¥L§ﬁ g ]?gﬁgHypTgy f%amlnoégrg%nyl]pyero%eJ Tyl
(2-methyl da%&un@ = 1 ?fﬂyl )nQFQE% E Pyga%€5fbaqu%aulfon 1-
1-(1"- Am]I'n so[ciwlnqll éo ﬁ 213y é%rB%tné %p?rﬁé’oig Y

nmet h)ilol m dazol - 1'"-yl) pheny am nocar bonyl ] pyrazol e;

1- (17~ Ami nojsoqui-malamt noghlndz 41+ 4 1 yancmembyhy b-§ 2 {2 vemtndsulfonyl -

(2-met hyl i m dagzgl1-'1)'-bilphehenyl anamooerdxdoplylppyazedke: 15

1- (3' - Am nobenzi soxazol -5" -yl ) - 3 met hyl - 5- [gz - et hy| sul f onyl -

[1, 1 1]5 bi rhedn'- erélrﬁlﬁééai-bénY O S § ' -aminosulfonyl-

1- (3'15Am noben@l s1ox}af-’ti-[9h§n ‘)‘H’Y ?Sa‘PJrI?‘?‘:fm]ﬁW‘aSOHQ 20

am nosul f - f.l uoro 1150 en 4y )la bonyl ] pyrazol e;
1= h 31 t

1-(3' - Ani %ﬁb - bi p&ﬁix{ﬁ% H}éﬁ 5 i Pof b,

4- (N—pyrrolld ocar ony eny am noc. ar ony pyrazo

1- (3'ypAm ﬂobﬁm%%eﬂzéoxx!m:ﬂs t Ly 1) Lporemel ik ofe EHPE (52 (2 -

am nosul f onyl phediwt)dumrficthyd-$]-£) astarocaribanpiphynazel e;
1- (3" - Am nobem)smqm&r‘bonyljpsrawléuor onet hyl -5-[ (5-(21 30

met hyl sul f onyl phenyl ) pyri m d- yy%am nocar bonyl ]5 razol e;
(3' - Ar ni nbhehzidsexersihagazyny? 3= SFhyla5eh t da%m%ﬂu])f%b(éﬁyl)
anlné%hrbonyl ﬂ%nAw%ﬂ?%?he§54 yl)carbonylaml olpyrazole;

1-(3'-Am nlsole XI?JBII’I | yorgrethyl - 5- [ (4-(pyri d-
3 -y 311l S°’° Eggyg )aaz[%llqé?uaoeérb&a@,ﬂp-a_
i ndazol =. 5' y| ReX §I§ ﬁ)lsoxazollne,

am nagul fonyl - 3-11 uor o- bi phen-'4

1—(3'—Am1nobenzlsoxazol 5'-yl)-3-trifluoromethyl-5-((2-fluoro-
4-morpholinophenyl) aminocarbonyl]pyrazole;

1(
[1

1- (
] - bi

1-(3'-Aminobenzisoxazol-5'-yl)-3-trifluoromethyl-5-[[4-(2"'-
35 isopropylimidazol-1'-yl)phenyl)aminocarbonyl]pyrazole;

1-(3'-Aminopbenzisoxazol-5'-yl)-3-trifluoromethyl-5-[[4-(2'-
ethylimidazol—l‘—yl)phenyl]aminocarbonyl]pyrazole;

40 1-(3'-Aminobenzisoxazol-5'-yl)-3- trlfluoromethyl -5-{[4-[(2"'-
dimethylaminomethyl) imidazol-1"'-
vllphenyl)aminccarbonyl]pyrazole;

1-(3" —Amlnoben21soxazol 5'~yl)-3-trifluoromethyl~-5-[[4- [(2 -
45 methoxymethyl) imidazol-~1"'-
yl]phenyl]amlnocarbonyl]pyrazole,

1-(3'-Aminobenzisoxazol-5'-yl)-3-trifluoromethyl-5- [[4 [(2'=~
' dimethylaminomethyl) imidazol~1'-yl]-~2-
50 - fluorophenyl)aminocarbonyl]pyrazole;

1- (3'-Am1nobenzmsoxazol 5'—;.; -3~ trlfluoromethyl 5-[0(2-
methoxy-4-(2"' -methylimidazol-1'-
yl)phenyl]aminocarbonyl]pyrazole; .
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40 yl)am nocar bonyI ] pyrazol e; o My o

1- (3" .-Am noi ndazol -5"' -yl ) - 3- trlfluoromathyl . 5- (.(2" -
et hyl sul Wgwe/s7esif | uoro [ 1i phen-4- yl) arni nocar bonyl ] pyf,e.; Ef's
1- (3' - Ami noi ndazol - yI) 3- trlfluororrethyl [2 fluoro. - /? lnéﬁ

pyrzolldlo r nI Iamn 0/,
I ndazol - {' f‘? b? _g: ? ;[j.dz &h fﬂso.Am_lp, 2
ami nocar bonyl ] p¥2 ]pyrazole, L
1-(3' - hi Wno. |ndazol -yl)-3- trlfl uororrethyl 5ﬂ((4 (pyrld 3"- yl;
3.-f.¢ uoijlemm)zwneammbhawn}$)y+3alz)o43e-tnf1%&ometa§15995u4 (2'- :
PC i / US98/ 12680etHy Y Bhidavcioie -y ﬁ&pﬁl\hpﬁbplydr)y]r]tammbuor oret hyl -5-[ (2’
met hyl sul f onyl - eaﬂbwbls[yrax'oﬂebu phen-4- yl)am nocar bonyl ] pyrazole; 5
1- (3' - Ami nobenzi soxazol )-3-tra. fluoronethyl - - f uoro '
2' - hydr oxyhef hytApin gz‘-l?P%ﬁéﬂlzls 3’an§ rﬁﬂ'ﬁ'f%ﬁ ﬁ]’lpg azol e;
1-(3'- nobenng il rrethél 5- ((3f|uoro 10:
2' - met hyI am no Triy]f ﬁﬁ’é °13fy )fzéal’ﬁ n]bdar bonyl ] pyrazol e;

i-(3" -, bengt Sriyq f Lyosapet el 2=l :

br onmonet h;}l g f‘lnggﬁr?- ' 1"8}%& fyi)f jL;O/é a, -Jr%nogag(lg%nyl)pyrazol e;

1 (3 fgn nobenz §p%g lﬁmwo)cagbbﬁyijppf@m@,yl 5-[(3-fluoro. .
-pyridini umret hyl - (1, 1' ) - bi.phen-4- yl)am nocar: bonyl ) Pyr: azo_l ei 20

1 (3'-Anmi nm}b@nzmmmezizﬂoxwzplsswyllubfmw {422 - S

ani nomet hyl - 3- f fipephy Jamincnsithvdhinidgzrehnd hocar bonyl | pyrazol e; 25

1-(3' - Am nobenzV%th%%Yiwly‘Bc-aS'me’iFEXSF%T’:%}W;/I -5-[(3-fl uoro-

2'-N- -9 rroI |

I-(1 phe-4- 419G (?yl)pyrazole
MERABLEEL e T G

1- (3'-Am1noben21soxazol -5'-yl)-3- ethyl -5~ [(2'—ethy11m1dazol-
25 1'-ylphenyl)amlnocarbonyl]pyrazole, _

1- (3‘—Am1noben2150xazol 5'-yl)-3-ethyl-5- [[4 (2'—"
ethylimidazol-1'~yl)-2,5~. :
d:.fluorophenyl ] amlnorarbonyll pyrazole ;

30 T
1-(3" -Amlnoben21soxazol 5'-yl)-3-ethyl-5- [(2 fluoro 4-
morphollnophenyl)amlnocarbonyl]pyrazole, _ .
1- (3'?Am1noben2150xazol 5'—yl) -3- ethyl -5-{(2'- ' :
35 1sopropy11m1dazol 1'—ylphenyl)amlnocarbonyllpyra ole;
1- (3'—Am1noben2150xazol 5° —yl) =3- ethyl -5- [[4—(2';”'
methylimidazol-1'-yl) -2~ :
' fluorophenyl] am:.nocarbonyl ] pyrazole,_ ) i
40 o
1- ("—A$1noben21soxazol -5 '-yl) =3~ -ethyl- -5= [(2'—am1noaulfonyl -3-
amlno T, ]—blphen 4—yl)amlnocarbonyl]pyrazole,
1- (3'—Am1noben21soxazol 5'-yl)-3-ethyl-5-{(2'-aminosulfonyl-3-
45 nltro {11 ]-blphen 4—y1)amlnocarbonyl]pyrazole,

i- (3'-Am1noben21soxazol 5'-yl)-3-ethyl-5-[[4-{(2"'- . : .
' methyllmldazol -1!-yl} phenyl]amlnocarbony]]pyrdzole,

50 1- (3‘-Am1nobenzxsoxazol -5'-yl)-3-ethyl- S [r2- dlmethyl -4- (N-
' pvvvn11d1nocarbonyl)phpnyl]amlnocarbonyl]pYraZOTe,

1- (3'—Am1nobenz1soxazol S'Fyl) -3- ethyl 5 [[2-pyrrolld1no 4-(N-
yrrolldlnocarbonyl)phenyl] amlnoca*bonyllpyrazole,?
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1- (3' - Am nobenzi soxazol -S -yl )-3-trifluoronethyl-5-[((2"-(4"-

t - but oxycar bonyl ) pi perazin-1"-yl nethyl )-3-fluoro-(1,1']- 35

bi phen- 4-yl)am nocar bonyl ] pyrazol e; _

1- (3' - AmWRRT251soxazol -5' -yl )-3-tri fl uoronmet hyl -5-[ (( 2 PEINUNSS/12680

di met hyl am no) pyri di ni ummet hyl ) -3-fluoro-[1, 1'] - bi phen- 4-

yl) am nocachenyh pYse) @0:Hlo1-5 ' ~yl) -3 -ethyl-5- [ [2-fluoro-4- (N-

1- (3" - Ani nObenéySQQSBZ@in&caMiamﬂ JthehlyUo aRDRs datbdmfl(1Dyidakon e,
-pi perazin-1"-ylmethyl -[1,1'] - bi phen-4- yl)am nocar bonyl ] pyrazol e; 45

1 (3' - Ami delb@nzirsixakelziFoxd2013-5t vl ) udr e Ind - B2 (-3xfihagndionyl-3-
N-#bthylnDréﬁUPrﬁrhhn%t}mblthﬂrﬁrYBﬂEﬁéﬂoqﬂrRQQX%ﬁRM§§§P@GnyI)pyrazole

1 (3" - Anlnobgn2|sox zoI tr| Y. fl uoro-

2' - ror phoFi r'\drre ‘ qf%{‘aér‘b[g[ ﬁﬁyr azol e;

1- (3" - Am noben ;%:II uororret hyl - 5- [(3 fl uoro-

-2' - ({y et hyl - xyan1n f b I phen-. 4-.

y|)aﬁ1n00§L gnyh%pyéggggfgogaygitﬁlSV§MEEIétﬁ§iJﬁaﬁN(Q£>98/57951 REPLACED

PCT/US98112680methylsultonyl) 3-fluoro-[1,1'])~-biphen-4-

1- (3' - Ami nobengi s amaaetaBboryt) Hbdazd1eret hyl sul f onyl - 3- f | uor o-

(1,1 ]-bi phen- 4- yl)an1nocarbonyl]trlazole

1- (3'1%ni AokdnzABinekenzisoxAzclss] x1) aAt ek fomyi5-d-@'goro- 5

(1, 1') - bi phen- amknpaud Mmﬁmfj%lrﬂyaiéﬂeyllammocarbonyllwrazole

ﬁegﬁylgg:ﬁ82§PZ|sox = i%ﬁ%%i;%;ﬁ lggﬁ é%% %é?@% gr?pyrazole 10

1- (3 n1noben2|soxaz an1none

2
fluoro-[1,;1' - bhﬂhﬁgbénzﬁgoﬁéﬂﬂlngoa&@@D¥L1t&ﬂ(Zuuﬂé%hyllmldavol 1~
1- (3" - Ami nobenz $9XagP) raminddadrebmiNyetbakbe; 15
di nmet hyl am nonet hyl - 3-fl uoro-[1, 1') - bi phen-4- yl)aninocarbonyl]pyrazole,
and; 1-(3--(Ananbeozésoxardzd -5/ -y13-6t hy2 - {hqxhoqylfohyl (1,1'1-
d|neth@lan1non@nhybnnidmktﬁmnﬂocangoqletzgrazole,

f1 uorophenyl ) am nocar bonyl razal e;
P y ) —Amlnobenz%L iggol 5'-yl)-5-[(2-fluoro-4- (N-

pyrrolidinocarbonyl)phenyl)aminocarbonyl)tetrazole;

30 1-(3'-Aminobenzisoxazol-5'-yl)-5-{(2-(N-pyrrolidino)-4-{(N-
pyrrolidinocarbonyl)phenyl)aminocarbonyl] tetrazole;

1-(1l'-Amino-isoquinol-7'-yl)-5-[[(2'~aminosulfonyl)-2-fluoro-
{1,1']-biphen-4-yl]laminocarbonyl]tetrazole;
35
1-(1'-Amino-isoquinol-7'-yl)-5-[[(2'-methylsulfonyl)-3-fluoro-
[1,1']-biphen-4-yl)aminocarbonyl]tetrazole;

1-(3'-Aminobenzisoxazol-5'-yl)-3-trifluoromethyl-5-
40 [(2'aminosulfonylphenyl)pyrimidin-2-
y1l)aminocarbonyllpyrazole;

1-(3'~Aminobenzisoxazol-5'-yl)-3-trifluoromethyl-5-{4-(2"'~
methylimidazol-1'-yl)phenyl)aminocarbonyl]pyrazole;
45 .
1-(3'-Aminobenzisoxazol-5'-yl)-3-trifluoromethyl-5-(4-(2'-
methylimidazol-1’-yl)}-2-fluorophenyl) -
aminocarbonyl]pyrazole;

50 1- (3 '-Aminobenzisoxazol- 5'—yl)—3—trifluoromethyl—5f[4~(1’—
methylimidazol-2'-yl)-2-fluorophenyl)amino- -
carbonyl)pyrazole;

1—(3'—Aminobenzisoxazol-S‘-yl)—3—trifluoromethyl—5~[4—(2’—
55 aminoimidazol—l'—yl)phenyl)aminocarbonyl]pyrazole;
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or pharmaceuti-cakly acceptable salt thereof. 25 7.. A pharnaceutlcal
conposition, conprising: a pharnmaceutically acceptable carrier and a

t her apeut waedslsyesief f ecti ve anount of a conpound accor di ngee¢rrusesazédo Cl ai s
1-6 or a pharmaceutically acceptable salt thereof. 30 8. A nethod for

treating -Of-gj e‘ﬁx%%'oﬂgnél 99@9657’0%} 163 -3 @4 d6Fom& i§if
adm ni sterin diRf1laf oh@tﬂ?f h-t [18 10" CbpRY L@aiv Vaneifrfoectlve
amount of . a cqgggﬂﬂﬁngggg& 189 to one .of Clalns

pharmaceutically. 35 acceptable.salt thereof Js 261
5 Ethyl 1-(3’'- am1nobenzxsoxazol 5’-y1) -5= [(2’—am1nosu1fony1 -3-
fluoro-[1] ‘1 )=biphen- 4-y1)amlnocarbonyllpyrazole 3—

carboxylate . :
1- (3'-Am1noben21soxazol 5 —yl) -5~ [(2'—am1nosulfonyl 3 fluoro—
10 (1,1 ] -biphen-4- yl)amlnocarbonyl]pyrazole 3 carboxyllc
' acid;

1= (3'-Am1nobenz1soxazol 5'-yl) 5 [(2'—am1nosu1fony1 3 fluoro—
[1,1'])-biphen- 4-y1)amlnocarbonyllpyrazole -3~ carboxamlde,

Ethyl 1-(3’-am1noben2150xazol S'—yl) 5 [(2‘—methylsulfonyl -3-
fiuoro-(1,1"])-biphen-4- yl)amlnocarbonyl]pyrazole =3--.
carboxylate;

20 14(3'—Am1noben21soxazol 5'-yl)-5-[(2'-methylsulfonyl- 3'f1uoro—
{1,1')-biphen-4- yl)amlnocarbonyllpyrazole -3- carboxyllc
ac:d

1- (3’—Am1noben21soxazol 5'-yl)-3-(hydroxymethyl) -5- [(2'—
25 methylsulfonyl-3-fluoro-[1,1']- blphen -4- - .
yl)amlnocarbonyllpyrazole,.

—(3'-Am1noben21soxazol -5'-yl)-3- [dlmethylamlnomethyl] 5 [(2'-
methylsulfonyl 3- fluoro—[l 1 IR blphen—4— : _
30 : yl)amlnocarbonyl]pyrazole, .

Ethyl 1~ (3’—am1noben21soxazol 5'-yl) -5- [(2 —methylsulfonyl -3-
fluoro-[1,1']- -biphen- 4-y1)amlnocarbonyllpyrazole ~4--
o - carboxylate; . _
35
1- (3’ -Aminobenzisoxazol- 5'~yl) ~5- [(2'—methylsulfonyl -3-fluoro-
[1,1') blphen 4- yx)amlnocarbonyllpyrazole 4 carboxyllc
acid;.

40 - 1- (1’ 2' 3',4 —Tetrahydr01soqu1nol I'—yl) 3—methyl 5 [(2:'-
am‘nosulfonyl 11,1']) blphen 4—y1)carbonylamlno]oyrazole,

1 (1 —Amino isoquinol-7'-yl)-3-[(2'-methylaminosulfonyl-
' ' [1 1')-biphen-4 yl)carbonylamlno] 5—methylpyrazole,

45
1- (4 -Amlno isoquinol-7'-yl)-3-methyl-5-[ (2" —methylsulfonyl-
' [l l ]-blphen 4-y1)carbonylamlno]pyrazole,
1- (l -Amlno 1soqu1nol 7'?y1)-3 trlfluoromethyl -5-[(2'-
50 ' methylsulfonyl—[l 1 ] blphen ~4 - yl)carbonylamlno]pyrazole,

1 (l Amlno lsoqulnol 7! -yl)—3 thlrluoromeLhyT—S [(2 fluoro 4—
(N~ pyrrolldlnocarbonyl)-phenyl)carbonylamlno]pyrazole,
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1-(1'-Aminc-isogquinol-7'-yl)-3-trifluoromethyl-5-{(2'-
methylsulfonyl-3-fluoro-{1,1']})- blphen 4~ '
yl)carbonylamlno]pyrazo¢e,

1-(1" ~Anmino~isoquinol-7'-yl)-3-trifluoromethyl-5-[(2'-~
amlnosulronyl [1 1']-biphen-4- yl)carbonylamlno]pyrazo]e,

1-(1'-Amino-isoquinol-7'-yl}-3-trifluoromethyl-5-{(2'-
aminosulfonyl-3-fluoro-[(1,1']-biphen-4-
vl) carbonylamino]pyrazole;

1-(1'-Amino-isoquinol-7'-yl)-3-trifluoromethyl-5-[(5-(2"'-
methylsul fonylphenyl)pyrid-2-yl)carbonylamino]pyrazole;

1-(1'-Amino-~isoquinol-7'-yl)-3-methyl-5-[(2'-aminosulfonyl-3-
fluoro-[1,1']-biphen~-4-yl)carbonylamino]lpyrazole;

1-(1'-Amino-isoquinol-7'-yl)-3-methyl-5-[(2'-methylsulfonyl-3-
fluoro—[l,l']—biphen—4-yl)carbonylamino]pyrazole;

1-(1'~Amino-isoquinol-7'-yl)-3-trifluoromethyl-5-[(2'-
aminosulfonyl-3-chloro-(1,1']-biphen-4-
vl)carbonylamino]lpyrazole;

1-(1'-Amino-isoquinol-7'-yl)-3-trifluoromethyl-5-[(2'~-
aminosulfonyl-3-methyl-{1,1']-biphen-4-
yl)carbonylamino]pyrazole;

1-(1'-Amino-isoquinol-7'~-yl)-3-trifluoromethyl-5- [(2'
methylaminosulfonyl-{1,1')-biphen-4-
vl)carbonylamino]lpyrazole;

1-(1'-Aminoisoquinol-7'-yl)-3-ethyl-5-[(2"'-
methylaminosulfonyl-(1,1'])~biphen-4-
vl)aminocarbonyl]pyrazole;

1—(l'—Aminoisoquinol—?'—yl)—3—ethyl-5—[(2'—methylsulfonyl—
[1,1']-biphen-4-yl)aminocarbonyl]pyrazole;

l-(1'—Aminoisoquinol—?‘—yl)—3—propyl—5—[(2'—aminosu1fonyl—
[(1,1']-biphen-4-yl)aminocarbonyl)pyrazole;

1-(1'-Aminoisoquinel-7'-yl)-3-propyl-5-{(2'-
methylaminosulfonyl-(1,1']-biphen-4-
v1l)aminocarbonyl]lpyrazole;

1—(l'—Aminoisoquinol—7'—yl)—3—propyl—5-[(2'-methyl$ulfonyl—
[1,1']-biphen-4-yl)aminocarbonyl]lpyrazole;

1-(1'-Aminoisoquinol-7'-yl)-3-ethyl-5-[(2"'-aminosulfonyl-3-
_ fluoro—{l,l'] blphen 4- yl)amlnocarbonyl]pyrazole,

1-(1'—Am1n01soqu1nol—7'-yl)—B—ethyl—Sf[(2i-methylsul£onyl—3—
fluoro-(1,1']-biphen-4-yl)aminocarbonyl)pyrazole;
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1-(1'-Aminoisoquinol-7'-yl)-3- ethyl -5-{4-(N-
pyrrolidinocarbonyl-1- yl)phenylaminocarbonyl]pyrazole;

1-(1'-Aminoisoquinol-7'-yl)-3- trlfluoromethyl 5 {4-(imidazol-
1'-yl)phenylaminocarbonyl)pyrazole;

1-(1'-Aminoisoquinol- 7'—y1) 3 tr1fluoromethy1 -5-1{3-flucro-4-
' (2—methy11m1dazol 1'ayl)phenylamxnocarbonyl]pyrazole,

Y3 “‘

1-(1 —Am1n01soqu1nol 7'-yl)-3-trifluoromethyl=-5- [4 (2-
methylimidazol- 1'—yl)phenylamlnocarbonyl]pyrazole,

1-(1'-Aminoisoquinol-7'~-yl)-3- trifluoromethyl-5-[2-fluoro-4-
(2-methylimidazol- 1'-yl)phenylamlnocarbonyl]pyrazole,

1- (3'—Am1noben21soxazol 5'-yl)-3-methyl-5-[(2' —methylsulfonyl—
{1,1']-biphen-4-yl)aminocarbonyl]pyrazole;

1—(3';Am1noben21soxazol ~5'-yl)-3-trifluoromethyl-5-((2"'-
aminosulfonyl-3-fluoro-[1,1')-biphen-4-
: yl)amlnocarbonyllpyrazole,

1- (3'-Am1nobenzisoxazol 5'—yl) -3-trifluoromethyl-5- [2 fluoro—
4- (N- pyrrolldlnocarbonyl)phenyl amlnocarbonyllpyrazole,

1-(3" —AmlnobenZLSoxazol -5 -yl) -3~ trlfluoromethyl 5 [(5-(2'-
amlnosulfonylphenyl)pyrld 2—y])amlnocarbonyl]pyrazole,

l-(3'—Amlnobenleoxazol—S -yl)—3—tr1fluoromethyl—5-[(5-(2'—
methylsulfonylphenyl)pyrimid—z—yl)aminocarbonyl]pyrazole;

-(3'—Am1noben2150xazol 5'—yl) -3-methyl-5- [(4 (pyrld 3'
yl)phenyl)amlnocarbonyl]pyrazole,

1-(3'-Aminobenzisoxazol- 5'4y1)—3 trlfluoromethyl ~5- [(4 (pjrld-
: 3’—y1 ~3- fluorophenyl)amlnocarbonyl]pyrazolc,-

1-(3'-Aminoindazol- 5'-yl) -3- -trifluoromethyl-5- {2 -
aminosulfonyl-3-£fluoro-[1,1" ] blphen 4—
yl)amlnocarbonyl]pyrazole,

1 (3 -Am1n01ndazol 5'=yl)-3- trlfluoromethyl 5 [(2'-
' methylsulfonyl -3-fluoro-[1,1' 1. blphen -4-
yl)amlnocarbonyllpyrazole,

—(3'—Am1n01ndazol -5'-yl) -3~ trlfluoromethyl 5-[2-fluoro-4- (N-
' pyr:olldlnouarbonyl)phenylam1nocarbonyl]pyrazole,'

1-(3'-Aminoindazol-5'-yl) - -3-methyl-5-((4- (pyr;d73'—'
' vl)phenyl)ammnocarbonyl]pyrazole, )

1-(3'-Aminoindazol-5'~yl) -3~ tr*fluoromethyl b [(4 (pled 3 -
y‘—? fluoropbenyl)amlnocarbonyl]pyrazole,. '
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1-(3’-Aminomethylnaphth-2’-yl)-3-trifluoromethyl-5-[{2'~

methylsulfonyl-3-fluore-(1,1'])-biphen-4-
yl)amlnocarbonyl]pyrazole,

1-(3'-Aminobenzisoxazol- 5'-y1) -3- tr:fluoromethyl 5-[(3-fluoro-~

2 '-hydroxymethyl-[1,1']-biphen-~ 4—
yl)dmlnocarbonyllpyrazole,

1-(3'-Aminobenzisoxazol-5'~yl)-3-trifluoromethyl-5-((3-fluoro-

2'-methylaminomethyl-(1,1"']-biphen-4-
vl)aminocarbonyl]pyrazole;

1-({3'-Aminobenzisoxazol-5'-yl)-3-trifluoromethyl-5-[(2'-

bromomethyl-3-£fluoro-{1,1']-biphen-4-
yl)aminocarbonyllpyrazole;

1-(3'-Aminobenzisoxazol-5'-yl)-3-trifluoromethyl-5-

2'-pyridiniummethyl-{1,1']}-biphen-4-
y1l) aminocarbonyl)pyrazole;

[ (3-fluoro-

1-(3'-Aminobenzisoxazol-5"'-yl)-3~-trifluoromethyl-5-[(2"'-

aminomethyl-3-fluoro-[1,1']-biphen-4-
vl)aminocarbonyl]lpyrazole;

1-(3'-Aminobenzisoxazol-5"'-yl)-3-trifluoromethyl-5- [(3 fluoro-

2'-N-pyrrolidinylmethyl-[1,1']-biphen-4-
yl)aminocarbonyl)pyrazole;

1~ (2 '-Aminobenzisoxazol-5'-yl)-3-trifluoromethyl-5-[(3- ‘luoro—

2'-imidazol-1"-yl-(1,1'])-biphen-4-
yl)aminocarbonyl]lpyrazole;

1-(3'-Aminobenzisoxazol-5"'-yl)-3-trifluoromethyl-5-[((2'-(4"-
t-butoxycarbonyl)piperazin-1”-ylmethyl)-3-fluoro-{1,1"']-

biphen-4-yl)aminocarbonyllpyrazole;

1-(3'-Aminobenzisoxazol-5"'-yl)-3-trifluoromethyl-5-[({2'-(N,N-
dimethylamino)pyridiniummethyl)-3-£fluoro~[1,1']1-biphen-4-

yl)aminocarbonyl]pyrazole;

1-(3'-Aminobenzisoxazol-5'-yl)-3-trifluoromethyl-5-[ (3-fluoro-

2'-piperazin-1”-ylmethyl-[1,1']-biphen-4-
yl)aminocarbonyllpyrazole;

1-(3'-Aminobenzisoxazol-5'-yl)-3-trifluoromethyl-5-[(3-fluoro-

2' -N-methylmorpholiniummethyl-{1,1'])-biphen-4-

vl)aminocarbonyl)pyrazole;

l-(3'—Aminobenzisoxazol-S'-y15-3-trifluoromethyl—5—[(3—fluoro-

2'-morpholinomethyl-[1,1"']}-biphen-4-
yl)aminocarbonyl]lpyrazole;

1- (3 "-Aminobenzisoxazol-5'-yl)-3-trifluoromethyl-5-[ {3~ ~-fluoro-

.+ 2'=(N-methyl-N-methoxyamino)-[1,1"]J-biphen-4-

yl)amlnqcarbonyl]pyrazole,
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1-(3'-Aminobenzisoxazol-5'-yl)-5-[(2'-methylsulfonyl-3-fluoro-
[1,1‘]+biphen—4—yl)aminocarbonyl]t:iazole; '

l—(3'-Aminobenzisoxazol—S’eyl)-S—[(2'—aminosulfonyl—B—fluofo-
(1, 1']-biphen—4-yl)aminocarhonyl]triazo]e:

1-(3° -Amlnoben21soxazol 5'-yl)-3-trifluoromethyl- ~5- [(2'-
methylaminosulfonyl-3-fluoro-{1,1" ]-blphen-4-
yl)amlnocarbonyl]pyrazole, _

1- (3 -Amlnoben21soxazol 5'-y1) -5~ [(2 —dlmethylamlnomethyl -3~
flup;o.[l 1'] blphen-_fyl)am;nocarbpnyl];et:azole,

1-(3' -Amincbenzisoxazol=5"-yl)-3-ethyl-5-[(2'-
dimethylaminomethyl-3-fluoro-[1,1"' ]—blphen -4-
yl)amlnocarbonyl]pyrazole _and : '

1-(3° -Am1nobenzxsoxazol 5'—y1) -3- ethyl -5- [4’-(2"-
‘dimethylaminomethylimidazol-1'"'-yl)-2"'-
fluorophenyl)aminocarbonyl]pyrazole;

or phafmaceutically acceptable salt-therebfr

7. A pharmaceutical comp051t10n, compr1s1ng
pharmaceutlcally acceptable carrler and a therapeutlcally
effective amount of a compound according to_one ‘of. Claims 1-6
or a pﬁérmaC¢uticélly accéptable salt therebf. |

8. A'method'fOr tteating or prevéntiné a thfomboembolic
dlsorde-,'comprlslng admlnlsterlng to a patlent in need
thereof a the*apeutlcally effectlve amount of a compound
accordlng to one of Clalms 1- 6 or a pharmareutlcally
acceptable salt thereof
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