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TI'I‘LE
Nitrogen Containing Heterobicycles as Factor Xa Inhibitors

5 | FIELD OF THE INVENTION
This invention relates generally to nitrogen containing heterobicycles, which are
inhibitors of trypsin-like serine protease enzymes, especially factor Xa, pharmaceutical
compositions containing the same, and methods of using the same as antlcoagulant agents
for treatment and prevention of thromboembolic disorders.
10
B

ACKGROUND OF THE INVENTION ,
W094/20460 describes angiotensin I compounds of the following formula:

Het

wherein X can be a number of substituents and Het can be a nitrogen-containing
15 heterobicycle. However, WO94/20460 does not suggest Factor Xa inhibition or exemplify
compounds like those of the present 1nvent10n
W096/12720 describes phosphodlesterase type IV and TNF production inhibitors
of the followmg formula: '
R!
n LN
_ X
20 wherein X can be oxygen and R? and R® can a number of substituents including
heterocycle, heterocycloalkyl, and phenyl. However, the presently claimed compounds do
not oorreSpond to the compounds of W096/12720. Furthermore W096/12720 does not
suggest F: actor Xa inhibition.

R%~ N
R3

W098/52948 describes inhibitors of ceramide-mediated signal transduction. One
25 ofthe types of inhibitors described is of the following formula:
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Ry
,,YZ 7 Z\A
L 4
Yl \.RI
0]

wherein Y, can be N-Rg, R5 can be unsubstltuted aryl-alkyl or unsubstituted heterocyclic-
alkyl and R, canbe a substntuted aryl group. W098/52948 does not mention factor Xa
mhxbltlon or show compounds like those of the present mventton |

U. S Patent Nos. 3 365 459 and 3 340 269 1llustratee antl-mﬂammatory inhibitors

of the followmg formula L
_R.3
NT &
YR

wherein A is 2-3 carbon atoms, X can be O, and R’ and R® can be substituted or
unsubstituted aromatic gr.opps. ‘Neither of these patents, hoiyever, exemplify compounds
of the present invention. | | '
Activated factor Xa, ‘whose major practical role is the generatxon of thrombin by
the limited proteolysns of prothrombm, holds a central posmon that lmks the intrinsic and
extrinsic activation mechamsms in the final common pathway of blood eoagulatlon The

 generation of thrombin, the final serine protease m the pathway to generate a ﬁbrm clot,

from its precursor is amphﬁed by formation of prothrombmase complex (factor Xa factor
V, Ca2+ and phosphohpld) Since it is calculated that one molecule of factor Xa can

generate 138 molecules of thrombin (Elodl S., Varadi, K.: Optlmlzatlon of conditions for

the catalytic effect of the factor IXa-factor VIII Complex Probable role of the complex in
the amphﬁcatlon of blood coagulatlon Thramb Res. 1979, 15, 617-629), inhibition of
factor Xa may be more efﬁcxent than 1nact1vat10n of thrombm in intetrupting the blood
coagulation system. : - _

Therefore, efficacious and specific inhibitors of factor Xa are needed as potentially
valuable therapeutic agente for the treatment of thromboembolic disorders. It is thus

desirable to discover new factor Xa inhibitors.
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SUMMARY OF THE INVENTION
Accordingly, one ob_lect of the present invention i isto prov1de novel nitrogen

~ containing heteroblcycles that are useful as factor Xa mhxbltors or pharmaceutlcally

acceptable salts or prodrugs thereof.

It is another object of the present invention to provide pharmaceutical compositions
comprising a pharmaceutically acceptable carrier and a therapeutically effective amount of
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
therapeutically effective amount of 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 novel bicyclic compounds
for use in therapy

It is another object of the present invention to provide the use of novel bicyclic
compounds for the manufacture of a medicament for the treatment of a thromboembohc
disorder.

These and other objects, which will become apparent during the following detailed
description, have been achieved by the inventors® discovery that the presently claimed
bicyclic eo;npounds, or pharmaceutically acceptable salt or prodrug forms thereof,, are
effective factor Xa inhibitors.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
=it PooL il MDN OF PREFERRED EMBODIMENTS

[1]  Thus, in a first embodlment, the present invention provides a novel compound
selected from the group:



WO 00/39131 ' PCT/US99/30316




WO 00/39131 E : o PCT/US99/30316




WO 00/39131 ' PCTIUS99/30316




WO 00/39131 PCT/US99/30316




WO 00/39131 PCT/US99/30316




WO 00/39131 PCT/US99/30316

5  orastereoisomer or pharmaceutically acceptable salt thereof, wherein compounds of the
above formulas are substituted with 0-2 R3;
G is a group of formula I or II:
ICEENCG
10 N~

| 1
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ring D is selected from -(CH2)3- -(CH2)4- -CHyN=CH-, -CHCH,N=CH-, and a 5-6
membered aromatlc system contammg from 0-2 heteroatoms selected from the

' group N, O, and S, provided that from 0-1 O and S atoms are present;
ring D, when present, is substituted with 0-2 R;

E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and pyridazinyl, substituted with
0-1R;

R is selected from Cl, F, Br, 1, OH, Cj.3 alkoxy, NHp, NH(C}.3 alkyl), N(C;.3 alkyl),,
CH2NH3, CH2NH(Cy 3 alkyl), CHaN(C}.3 alkyl),, CHoCH2NH»,
CH,CH,NH(C).3 alkyl), and CH,CH,N(C-3 alkyl);

alternatively, ring D is absent;

whenring D is absént, ﬁng E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and
pyridazinyl, and ring E is substituted with R” and R’;

R” is selected from F, Cl, Br, I, OH, C.3 alkoxy, CN, C(=NR8)NRRS,
NHC(=NR#)NR7R®, NRECH(=NR7), C(O)NRRS, (CR3R9)tNR7R3 SH, C1.3

alkyl-S, S(O)R3b, S(O)2R3a S(O)2NRZR2a and OCF3;

R’ is selected from H, F, Cl, Bf, I, SR3, CO,R3, NOy, (CH2)OR3, C1.4 alkyl, OCF3, CFs,
C(O)NR7RS, and (CRSRI)NR7RS; .

alternatively, R” and R’ combine to form methylenedioxy or ethylenedioxy;
Z is N or CRls;

Zlis S, O, or NR3;

10
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Z2 is selected from H, C) .4 _élkyl, phenyl, benzyl, -C(O)R3;:ati'c_i.:S('O)pR3°;

 Rlais selected from H, (CHz),-R!', -CH-CH-R", NCH,R!", OCHRI”, SCH,RY”,

NH(CH2)2(CH2)RY’, O(CHz)2(CH)R Y, and S(CH2)2(CH2)RT;

RY is selected from H, Cj3 alkyl, F, Cl, Br, I, -CN, -CHO, (CF,),CF3, (CH3),0R2,
NR2R2a, C(O)R2¢, OC(O)R2, (CF2),COsR2¢, 'S(O)pRZb, NR2(CH,),0R2,
C(=NR2)NRZR?, NR2C(O)R?, NR2C(O)R?, NR2C(O)NHR?b, NR2C(O),R2s,
OC(OJNR?2R?, C(OJNR?R?2, C(OJNR?(CH,);OR?, SO;NR2R2s, NR2SO,R2,
C3.6 carbocyclic residue substituted with 0-2 R4, and 5-10 membered heterocyclic

system containing from 1-4 heteroatoms selected from the group consisting of N,
O, and S substituted with 0-2 R4a,

RI" is selected from H, CH(CH20R2), C(O)R2%, C(O)NR2R?, S(O)R2b, S(O),R2b, and
SO,NR2R2e, |

R2, at each occurrence, is selected from H, CF3, C1.6 alkyl, benzyl, C3 ¢ carbocyclic
residue substituted with 0-2 R4b, 5 C3.6 carbocyclic-CHy- 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 R4b;

R2a, at each occurrence, is selected from H, CF3, Cy_6 alkyl, benzyl, Cs.¢ carbocyclic
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 R4b:

sz; at each occurfence; is selected from CF3, C}.4 alkoxy, C 1-6 alkyl, benzyl, C3 ¢
carbocyclic 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 R4b:

Ir
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R2¢, at each occurrence, i§ selected from CF3, OH, Ci4 alk;'pxy, Ci-6 alk;l, benzyl, Cs3.¢
carbocyclic residue substituted with 0-2 R%, and 5-6 membered heterocyclic
system contammg from 1-4 heteroatoms selected from the group consisting of N,
O, and S substituted with 0-2R4; '

alternatively, R2 and Rza together with the atom to which they are attached, combine to
formaSor6 membered saturated partially saturated or unsaturated Ting
substltuted with 0-2 R4 and containing from 0-1 addmonal heteroatoms selected
from the group cons1stmg ofN, O, and S;

33, ?t each occurrence, 1s ;elected ﬁetn H,C 1-4 alkyl, and phenyl’ :
R3a at each occurrertce, :i:_s.;s:elected t‘rom H, C1.4 alkyl, and pl.le.n)./l;.
R3b, at'each occtlrrence, 1s selected 'from: H; C1.4 alkyl, and_ I;I;enyl;_
R3§, at each occurrence, 1s eetectect from C].;4 atkyl, and ph:er_xyl;_

A is selected from:

Cs.10 carbocychc resuiue substltuted with 0-2 R4, and |

5-10 membered heterocychc system contalmng from 1-4 heteroatoms selected from
the group consisting of N, O, and S substituted with 0-2 R%; '

B is selected from: _

X-Y, C(=NR2)NR2R23, NR2C(=NRZ)NR2R23,

C3.19 carbocyclic tesidue substituted with 0-2 R4a, and

510 membered heterocychc system containing from 1-4 heteroatoms selected from
the group consisting of N 0 and S substituted w1th 0-2 R‘*a '

X is selected from C .4 alkylene, -CR2(CR2R2b)(CHy)-, -C(O)-, -C(=NRI"Y.,
-CR¥(NR!"R2)-, -CR%(OR?)-, -CR%(SR?)-, -C(O)CR2R?2., -CR2R22C(0), -S(0)p-,

12
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-S(O)pCR2R22., ;éRZRZaS(O)p-, -S(0),NR2-, -NR2S(0),-; -NRiS(0)2CR2R2a-,

-CR2R225(0),NR?:, -NR2S(0),NR2-, -C(O)NR2:; :NR2C(0)-,

-C(O)NR2CR2R?2-, -NR2C(O)CR2R?23-, -CR2R22C(O)NR2-, -CR2R22NR2C(0)-,

-NR2C(0)O-, -OC(O)NR2-, -NR2C(O)NR2-, -NRZ-, -NR2CR2R2a- -CR2R2aNR2.,
0, -CR2R?20-, and -OCR2R22.,

Y is selected from:
CH,NR2R2a;
CH>CH,NR2R2a;
C3-10 carbocyclic residue substituted with 0-2 R4a and
5-10 membered heterocyclic system containing from 1-4 heteroatoms selected from

the group consisting of N, O, and S substituted with 0-2 Réa;

R4, at each occurrence, is selected from H, =0, (CH2);OR2, F, Cl, Br, 1, C;4 alkyl, -CN,
NOgy, (CH2);NR2R2a, (CH2),C(O)R2¢c, NR2C(O)R2b, C(O)NR2R2a,
NRZC(O)NRsza, C(=NR2)NR2R2a, C(=NS(O)2R5)NR2R2a,
NHC(=NR2)NR2R2a, C(O)NHC(=NR2)NR2R2a, SO;NR2R2a, NR2SO,;NR2R?2a,
NR2S0,-C; 4 alkyl, NR2SO,RS, S(O)pRS, (CF2),CF3, NCHyR!", OCHyRY”,
SCH2RY”, N(CH;)2(CH2)R!", O(CH2)2(CH,)RY’, and S(CHz2)2(CH2)R!’;

alternatively, one R4 is a 5-6 membered aromatic heterecycle containing from 1-4
heteroatoms selected from the group consisting of N, O, and S;

R42, at each occurrence, is selected from H, =0, (CH3),0R2, (CH,)-F, (CHy)¢-Br, (CH3),-
Cl, Cl, Br, F, I, Cy4 alkyl, -CN, NO,, (CH2);NR2R 23, (CH,),C(O)R2,
NR2C(O)R2b, C(O)NR2R22, (CH),N=CHOR3, C(O)NH(CHz);NR2R2a,
NR2C(O)NR2R22, C(=NR2)NR2R2a, NHC(=NR?)NR2R23, SO,NR2R2a,
NR2SO,;NR2R2a, NR280,-C} 4 alkyl, C(O)NHSO0,-Cj.4 alkyl, NR2SO,RS,
S(O)pR3, and (CF5),CF3;

13
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alternatively, one R43is a 5-6 membered aromaﬁC'heferOCycle containing from 1-4
heteroatoms selected from the group consisting of N, O, and S substituted with 0-1
RS; . '

R4, at each occurrence, is selected from H, =0, (CH2);OR3, F, Cl, Br, 1, Cy.4 alkyl, -CN,
NO3, (CH3)NR3R32a, (CH,),C(O)R3, (CHz),-C(O)QR3°, NR3C(O)R3s,.
C(ONR3R?, NR3C(O)NR?R*, C(=NR})NR3R?, NR3C(=NR})NRR?,
SO;NR3R3a, NR3SOyNR3R32, NR3S0,-C).4 alkyi, NR3S0,CF3, NR3SO,-
phenyl, S(O),CF3, S(O)y-Cj.4 alkyl, S(O)p-phenyl, and (CF2);CF3;

R, at each occurrence, is selected from CF3, Cj.¢ alkyl, phenyl substituted with 0-2 RS,
and benzyl substituted with 0-2 RS; |

RS, at each occurrence, is selected from H, OH; (CH2),OR2, halo, C.4 alkyl, CN, NO2,
(CH);NR2R22,(CH,),C(O)R2b, NR2C(O)R2b, NR2C(O)NR2R22, C(=NH)NH>,
NHC(=NH)NH,, SO,NR?R22, NR2SO,NR2R23, and NR2S0,C}.4 alkyl;

R, at each occurrence, is selected from H, OH, Cj.¢ alkyl, C1.6 alkylcarbonyl, Cy.¢
alkoxy, Cj4 .alkoi_ycarbonyl, (CHa)n-phenyl, Cg-10 aryloxy, Cgs-10 aryloxycarbonyl,
Cé-10 arylmethylcarbonyl, Cy.4 alkylcarbonyloxy C).4 alkoxycarbonyl, Cs.19
arylcarbonyloxy C)4 alkoxycarbonyl, C;_¢ alkylaminocarbonyl, '
phenylaminocarbonyl, and phenyl Cy4 alkoxycarbdnyl;

RS, at each occurrence, is selected from H, C}.6 alkyl and (CH)y-phenyl;
alternatively, R7 and R8 combine to form a 5 or 6 membered saturated, ring which
contait_ls from 0-1 additional heteroatoms selected from the group consisting of N,

0O, and S;

RS9, at each occurrence, is selected from H, C}.¢ alkyl and (CHz),-phenyl; |

14
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n, at each occurrence, is sei;;ted from 0, 1:2, and 3;
" m, at each occurrence, is selected from 0,1,and 2; -
5  p, at each occurrence, is selected from 0,1,and 2;
1, at each occurrence, is selected from 0, 1, 2, and 3;
s, at each occurrence, is selected from 0, 1, and 2; and,

10
t, at each occurrence, is selected from 0, 1,2, and 3.

PCT/US99/30316

[2]  Inapreferred embodiment, the present invention provides a novel compound,

15 wherein the compound is selected from the group:

—
/Z
N< \ ) N‘A/B
N

oA, °

20
15

// \ N \A— B
N
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5

wherein compounds of the above formulas are substituted with 0-2 R3;
10

G is selected from the group:

17



g e ORI e

WO 00/39131 ) PCT/US99/30316

OCH, NH, cl
a NH,

Q
F

CH,NH, CH,NH, CH,NH,

/©/CH2NH2 F CHyNH, CH,NH,
F  HoNH,C

CH,NH;, CHNH2 L GHNH,

HyCO

&

' OCH,
OCH3 ,

CHoNH, - -
CH,NH,

18
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5  Adis selected from one of .t.hé following éarbocyclic and_héferocyclic systems which are
substituted with 0-2 R%; '
phel_lyl, pipeﬁdinyl, piperazinyl, pyridyl, pyl_jmidyl, furanyl, morpholinyl,

thiophenyl, pyrrolyl, pyrrolidinyl, oxazolyl, ispxazol'yl, thiazolyl, isothiazolyl,

pyrazolyl, imidazolyl, oxadiazolyl, thiadiazolyl, triazolyl, 1,2,3-oxadiazoly},
10 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,3-thiadiazolyl,

1,2,4-thiadiazolyl, .l. ,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,3-triazolyl,

1,2,4-triazoly), 1,2,5-triazolyl, 1,3 4-triazolyl, benzofuranyl, benzothiofuranyl,

indolyl, benzimi_cia_Zonl, benzoxazolyl, benzthiazoiyi, indazolyl, benzisoxazolyl,

benzisothiazolyl, fafnd isoindazolyl;

15

B is selected from: H, Y, 'a_nd'X-Y;
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X is selected from Cy4 alkylene, -C(O)-, -C(=NR)-, -CRENR2R2z)., -C(O)CR2R2:.,

| -CRZR%C(0), -C(O)NR>-, -NR2C(O)-, -C(O)NR2CR2R2:-, -NR2C(O)CR2R2:.,
-CRZR?C(O)NR?-, -CR2R2*NR2C(0)-, -NR2C(O)NR-, -NR2-, -NR?CR2R2=.,
-CR2R2eNR?-, 0, -CR2R230-, and -OCR2R24-,

5 _
Y is CH,NR2R2a or CH,CH,NR2R2a;
alternatively, Y is selected from one of the following carbocyclic and heterocyclic systems
that are substituted with 0-2 Rda,
10 cyclopropyl, cyclopentyl, cyclohexyl, phenyl, piperidinyl, piperazinyl,

pyridyl, pyrimidyl, furanyl, morpholinyl, thiophenyl,pyrrolyl, pyrrolidinyl,
oxazolyl, isoxazolyl, isoxazolinyl, thiazolyl, isothiazolyl, pyrazolyl, imidazolyl,
oxadiazoly), thiadiazolyl, triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,S-bxadiazolyl, 1,3,4-oxadiazolyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,

15 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, l,2,3-tﬁazoiyl, 1,2,4-triazolyl, 1,2,5-triazoly!
1,3,4-triazolyl, benzofuranyl, benzothiofuranyl, indolyl, benzimidazolyl,
benzoxazolyl, benzthiazolyl, indazolyl, benzisoxazoly!, benzisothiazolyl, and
isoindazolyl; -

$]

20  alternatively, Y is selected from the following bicyclic heteroaryl ring systems:

R® . R
AT N TR WA e
N P N‘I R4 ’ \K \ ~ R4 ’ \K \ }R4 ’ ﬁ = \/R4

- R? .
\ ]R\ K> Iﬁ//\ K\ N,’\ X\l]'q 1;{ N K>
— A 4
R'—j / \/R4 N__~ N RrR* \K x N and N = Y RS ;

Kis selécted from O, S, NH, and N; and,

25 sisO.

21
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(31 Inamore preferred embodiment, the present invention provideé'.é novel compound,

wherein the compound is selected from the group:

N ',;,' o)

N —
Z \\ _ /Z \\ Z \<
N// \ N.,-B N/ \ Noo-B N// \ N_,-B
N h N

N
B

22
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wherein compounds of the above formulas are substituted with 0-2 R3;

G is selected from the group:

{

10

24
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[4] Inaneven more preferred embodiment, the present invention provides a novel

compound, wherein:
G is selected from: ' : f ' .
- | | é/cnznnz |
g L CH,NH, i |
OCH CH;NH,
' CH,NH '
F\dcnznnz @/ 2NH, /@,CHzNHz i :CHZNHz
_ . ._
o F : : F
HzN . . ] HoN HaoN
s d
N g N

[5] Inastill more pre_:_feired embodiment, the present invention provides a novel

compound, wherein;
A is selected from phenyl, pyridyl, and pyrimidyl, and is substituted with 0-2 R4; and,

B is selected from X-Y, phenyl, pyrrolidino, morpholino, 1,2,3-triazolyl, and imidazolyl,
and is substituted with 0-1 R42; |

26
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R2, at each occurrence, is sélected from H, CH3, CHzCH3,f @élopropylmethyl, cyclobutyl,

and cyclopentyl; |
R22, at each occurrence, is H or CH3;

alternatively, R2 and R2, together with the atom to which they are attached, combine to
form pyrrolidine substituted with 0-2 R4b;

R4, at each occurrence, is selected from OH, (CH2);OR2, halo, Cj.4 alkyl, (CHp)NR2R2a,
and (CF2),CF3;

R4a js selected from C1-4 alkyl, CF3, (CH),0OR2, (CH2);NR2R2a, S(O)sR3, SCzNRzkza,
and 1-CF3-tetrazol-2-yl; '

R#, at each occurrence, is selected from H, CH3, and OH;

R3, at each occurrence, is selected ﬁrom.CF3, Ci.6 alkyl, phenyl, énd benzyl;
X is CH; or C(O);

Y is selected from pyrrolidino and morpholino; and,

r, at each occurrehce, is selected from 0, 1, and 2.

[6] Ina further preferred embodiment, the present invention provides a novel
compound, wherein;

A is selected from the group: phenyl, 2-pyridyl, 3-pyridyl, 2-pyrimidyl, 2-Cl-phenyl, 3-Cl-

phenyl, 2-F-phenyl, 3-F -phenyl, 2-methylphenyl, 2-aminophenyl, and 2-
methoxyphenyl; and,

27
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B is selected from the group: 2-(aminosulfonyl)phenyl, 2-(methylaminosulfonyl)phenyl, 1-
pyﬁolidinocarbbh)fl, 2-(methylsulfonyl)phenyl, 2-(N_ JN-
dimethylaminométhyl)phenyl, 2—(N;-pyxrolidinylmethyl)phenyl, 1-methyl-2-
imidazolyl, 2-methyl-1-imidazolyl, 2-(dim¢thylanii__nomethyl)—1-imidazolyl, 2—(N—

_ (cyclopropylmethy_l)aminomethyl)phenyl,2-(N-(Cyclobutyl)aminomethyl)phenyl,
2-(N-(cyclopentyl)aminomethyl)phenyl, and 2-(N-(3-
hydroxypyrrolidinyl)methyl)phenyl

[71  Inan even further preferred embodiment, the present invention provides a novel

compound selected from:

1 [4-Methoxyphenyl}-3-cyano—6-[2'-methylsulfonyl-S—ﬂuoro-[l l']-blphen-4-yl]-l 4--
dihydropyrazolo-[4,3-d)-pyrimidine-5, 7—d10ne

1 -[4-Meth_oxyphenyl]-3-(methoXycarbonyl)-6—[2'4amirios1ﬂf0nyl-3 -ﬂuor;)-[ 1,1'}-biphen-4-yl]-1,6-
dihydropyrazolo—[4,3-d]-pyrimidin—?—one;

1 -[4-Methoxyphenyl]-3-(atriinocarbonyl)-6-[2 ’-aminosulfonyl-3-fluoro-{1,1 ’]ibiphen-4_-y1]- 1,6-
dihydropyrazolo-[4,3-d]-pyrimidin-7-one; -

1-[4-Methoxyphenyl}-3-(methoxycarbonyl)-6-[2’-aminosulfonyl-[1,1 *}-biphen-4-yl]-1,6-
dihydropyrazolo-[4,3-d]-pyrimidin-7-one;

1-[4-Methoxyphenyl]-6-[2’-aminosulfonyl-[1,1°]-biphen-4-yl]-1,6-dihydropyrazolo-[4,3-d]}-

pyrimidin-7-one-3-carboxylic acid;

1- [4-Methoxyphenyl]-3 (ammocarbonyl)-6-[2’-ainmosu1fonyl—[1 1’]-b1phen-4-yl]—l 6-
dxhydropyrazolo-[4 3 d}-pynrmd1n—7—one,

l-[4-Methoxyphenyl]-3—cyano-6-'[2 ’-aminosulfonyl—[l,l.’]-biphen-4-yl]—_l,6—dihYdropyrazolo—[4,3— '-
d}-pyrimidin-7-one; '
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1-[4-Methoxyphenyl]}-3- (ammomethyl)-ﬁ-[Z’-ammosulfonyl—[l 1’]-b1phen~4—yl]-l 6-
- dihydropyrazolo-[4, 3-d]-pynm1dm-7—one

I-[4-Methoxyphenyl]-3.-(ethoxycarbonyl)-6-[4—(2-methylimidazol-1 *-yDphenyl}-1,6-
dihydropyrazolo—[4,3-dJ-pyﬁmidim7—one;

1-[4-Meﬂ10xyphenyl]-3-(aminocarbonyl)—6.-[4-(2-methylimidazol-l ’-yD)phenyl}-1,6-
dihydropyrazolo—[4,3-d]-pyrimidin-7—one;

1-[4-Methoxyphenyl]-3 ~(ethoxycarbonyl)-6-[2 ’-N-pyrrolidinylmethyl-[ 1,1’]-biphen-4-yl}-1,6-
_ dihydropyrazolo—[4,3—d]-pyrimidin-7—one;

- 1-[4-Methoxyphenyl1]-3- (ethoxycarbonyl)—6-[2’-N-pyrrohdmylmethyl—[1 1 ]-b1phen—4-yl]-l 4,5,6-

tetrahydropyrazolo-[4, 3-d]-pyrimidin-7-one;

1-[4-Methoxyphenyl]-3- -(aminocarbonyl)-6- [2’-N-pyrrohdmylmethyl—[l 1 ]-blphen-4~yl] 1,6-
dihydropyrazolo-[4, 3-d]-pyrimidin-7-one;

1-[4-Methoxyphenyl]-3-cyano—6-[2 ’-N-pyrrolidinylmethyl-{1,1 ’]-biphen-4-yl}-1,6-
dihydropyrazolo-[4,3-d]-pyrimidin-’l-one;

l-[4-Methoxyphenyl]—3-(ethoxycarbonyl)-6-[2-ﬂuoro-4-(2-dimethylaminomethylimidazol~l ’-
yl)phenyl]-l,6-dihydropyrazo_lo—[4,3—d]-pyrimidin—?—one;

-[2-Ammomethylphenyl]—3-(ethoxycarbonyl)-6—[2'-methylsulfonyl—[l 1']-biphen-4-yl}-1,6-
dihydropyrazolo-[4, 3-d]-pyrimidin-7-one;

l-[3-Aminoiminomeﬂaylphenyl]—3-methyl—6— [2'-aminosulfonyl-[1,1 "-biphen-4-y1}-1,4,5.6-
tetrahydropyrazolo-[3,4-c]-pyridin-7-one;

1-[2-Aminomethy]phenyl]-3-methyl-6-[2'-aminosulfonyl—[ 1,'}-biphen-4-y1]-1,4,5,6-
tetrahydropyrazolo—[3,4-c]-pyn'din-7_-one;
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1-[3-Aminobenzisoxazol-5’-yl]- 3-methy1-6-[2'-ammosulfonyl-[1 l']—blphen-4-yl]-1 4,5,6-
tetrahydropyrazolo—[3 4—c]-pyndm-7-one,

1-[4-Methoxyphenyl]-3-cyano-6-[2°-N,N- dxmethylaxmnomethyl—[l l’]—blphen-4-yl]-l 6-
dihydropyrazolo-[4, 3 d]-pynmndm-?-one

1- [4-Methoxyphenyl]—3-cyano—5-methyl—6-[2’-N,N dlmethylammomethyl-[l 1’}-biphen-4-y1}-1, 6
dihydropyrazolo-[4,3-d)-pyrimidin-7-one;

1- [2-Ammomethylphenyl]-3-cyano-6 [2'-methylsulfonyl-S-ﬂuoro—[1 1'}-biphen-4-yl}-1,6-
dihydropyrazolo-[4,3-d}-pyrimidin-7-one;

-[4-Methoxyphenyl]—3-mﬂuoromethyl-4-methyl-6-[2'-ammosulfonyl-[l 1']-biphen-4-yl}-1,6-
dlhydropyrazolo-[S 4-d]-pyndazm—7-one, '

-[4~Methoxyphenyl]—3-tnﬂuoromethyl—4~methyl-6 [2’—N-pyrrohdmylmethyl—[l 1']-b1phen-4-yl]-
1 6-d1hydropyrazolo—[3 4-d]-pyndazm—7—one,

1-[3-Aminobenzisoxazol-5’-yl]-3-trifluoromethyl-6-{4-( 1-methylimidazol-2 ’-jl)phenYl]-
1,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one; '

. [4-Methoxyphenyl]-3-(ethoxycarbonyl)—6-[2’-hydroxymethyl—3-ﬂuoro—[1 l’]—hlphen-4-

yl}-1 6-d1hydropyrazolo—[4 3-d}-pyrimidin-7-one; -

—[4-Methoxyphenyl]—3—(ethoxycarbonyl)—6-[2’-N-pynohd1ny]methyl—3—ﬂuoro—[l 1°]-
biphen-4-yl]-1 6-d1hydropyrazolo—[4 3-d]-pyrimidin-7-one; '

1-[4-Methoxyphenyl)-3 -_(ziminocarbonyl}6-?[2’-N-pyrrolidihylméthyl—3-ﬂuoro—[l 1)
biphen-4-yl}-1,6-dihydropyrazolo-{4,3-d}-pyrimidin-7-one;

1-[4-Methoxyphenyl]-3-(aminocarbonyl)-6-[2’-(3-(R)-hydroxy-N-pyrrolidinylmethyl)-3-
fluoro-[1,1°]-biphen-4-yl]-1,6-dihydropyrazolo-{4,3-d]-pyrimidin-7-one;
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l-[4-Metho:_;yphenyl]—S-(N-fonnyl‘aminomethyl)—6-[2’-methjlsﬁlfonyl—é-ﬂuoro-[ 1,1']-
biphen-4-yl}-1 ,6—.dihydropyrazolo:£4,3 -.ct'_l-pyrimidi_t,’;;?—one;

1-[3-Aminobenzisoxazol-5’-yl}-3- (ethoxycarbonyl)—6-[2’-hydroxymethyl—[l 1°}-biphen-4-
yl}-1,6-dihydropyrazolo-[4, 3-d)-pyrimidin-7-one;

1-[3 -Aminobenzisoxazol-s’-yl]—3-(ethoxycarbonyl)—6-[2 *-N-pymrolidinylmethyk{1,1°]-
biphen-4-yl]—.l,6-dihydro‘pyrazolo—[4,3-d]—pyrimidin-?-one;

1-[4-Methoxyphenyl]—3-tn'ﬂuoromethyl-7-[2’4methylsulfonyl-[ 1,1°]-biphen-4-y1]-4,5,6,7-
tetrahydropyrazold[3,4-c]-azepin-8—one;

l-[4-Methoxyphenyl]-3-triﬂuoromethyl—7-[2 *-aminosulfonyl-3-fluoro-[1,1 ’}-biphen-4-yl1]-
4,5,6,7-teh'ahydropyrazolo-[3,4—c]-azepin-8-one; '

1-[4-Methoxyphenyl]-3-triﬂuoromethyl—7—[2’-N-pyrrolidinylmeﬂxy]—[ 1,1’)-biphen-4-yl}-
4,5,6,7-tetrahydropyrazolo—[3,4-c]-azepin_-S-one;

13- Armnobenmsoxazol-s’-y]]-3-tnﬂuoromethyl—7—[2’-N-pyrrohdmylmethyl—[l l’]-
biphen-4-y1]-4,5,6 »1-tetrahydropyrazolo-[3 »4-c]-azepin-8-one;

1-[3-Aminobenzisoxazol-5 ’—yl]-3-triﬂuoromethyl-7-[2’-N-dimethylaminomethyl—[l,l -
biphen-4-yl]-4,5,6,7-tetrahydropyrazolo-[3,4~c]—azepin—8—one;

1-[3-Aminobenzisoxazol-5 ’-yl]-3-ttiﬂuoromethyl-7-[2’-N—isopropylaminomethyl—[ LI’]-
biphen—4-y1]-4,5,6,7-tetrahydropyrazolo—[3,4-c]-azepin—8-one;

l-[3-Aminobenzisoxazol—5’-yl]-3-tn'ﬂuor6methyl- 7-{2’-(3-(R)-hydroxy-N-

pyrrolidinyl)methyl-{1,1 ’J-biphen-4-y1}-4,5,6 ,1-tetrahydropyrazolo-[3 »4-c]-azepin-

8-one;
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1-[3-Aminobenzisoxazol-5’-yl]-3-trifluoromethyl-7-[2’-(3-(R)-hydroxy-N-
pyrrolidinyl)methyl-3-fluoro-[1,1 ’]—biphen-4—yl]-’4,5 ,6,7-tetrahydropyrazolo-[3,4-

c]-azepin-8-one;

1-[3-Aminobenzisoxazol-5’-yl}-3-trifluoromethyl-7-[2’-N-pyrrolidinylmethyl-3-fluoro-
[1,1°]-biphen-4-y1}-4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one;

1-[3-Aminobenzisoxazol-5’-y1}-3-trifluoromethyl-7-[2’-N-dimethylaminomethyl-3-fluoro-
[1,1]-biphen-4-y1]-4,5,6,7-tetrahydropyrazolo-[3,4-c}-azepin-8-one;

1-[3-Aminobenzisoxazol-5 ’-yl]-3-triﬂuorométhyl-7-[2’-N-isopfopylaminomethyl-ﬁi-
fluoro-[1,1°]-biphen-4-yl1]-4,5,6,7-tetrahydropyrazolo-{3,4-c]-azepin-8-one;

1-[4-Methoxyphenyl]-3-trifluoromethyl-7-[4-(2-dimethylaminomethylimidazol-1°-y1)-3-
fluorophenyl}-4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one; '

l—[4-Methoxyphenyl]—3-triﬂuoromethyl.-7-[4-'(imid'azol-] ’-yl)—3-ﬂuor6phenyl]-4,5,6,7-.
tetrahydropyrazolo-[3,4-c]-azepin-8-one;

1-{2-Aminomethylphenyl}-3 -tn'ﬂuoromethyi—?-[Z’-‘methylsulfonyl-[ 1,1 ’]-‘bip’hen-4-yl]-
4,5,6,7-tetrahydropyrazo]b-[3 ,4-c]-azepin-8-one;

1-{3-Aminobenzisoxazol-5’-yl}-3 -methyl-6-[2’-N-pymrolidinylmethy}[1,1°}-biphen-4-yl}-
1,4,5,6-tetrahydro-7H-pyrazolo-{3,4-c]-pyridin-7-one;

1-[3-Aminobenzisoxazol-5’-yl}-3-methyl-6-[2°~(3-(S)-hydroxy-N-pyrrolidinyl)methyl
[1,1°]-biphen-4-yl}-1,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one;

1-[3-Aminobenzisoxazol-5’-yl}-3-methyl-6-[2°-N-isopropylaminomethyl}-{1 1 *]-biphen-4-
yl}-1,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one; '

1-[3-Aminobenzisoxazol-5’-yl}-3-methyl-6-[2’-N,N-dimethylaminomethyl-[1,1°]-biphen-
4-yl}-1,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c}-pyridin-7-one;
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1-[3 -Aminobenzisoxazol-5 ’-yl]-3-methyl-6-[2’-methylsulfonyI-[1 ,1°]-biphen-4-y1}-
1,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c}-pyridin-7-one;

5  1-[3-Aminobenzisoxazol-5 *-y1}-3-methyl-6-[2 -methylsulfonyl-3-fluoro-[1,1°}-biphen-4-
yl]-l,4,5,6-tetrahydro-7H—pyrazolo-[3,4-c]—pyridin-7—one;

l-'[2-Amjnomethylphenyl]-3-triﬂuoromethyl-G-_[Z’-methylsulfony1-3-ﬂuoro-[1,-1 ’J-biphen-
© 431}1,4,5,6-tetrahydropyrazolo-[3,4-c}-pyridin-T-one:
10 _ :
1-[2-Aminomethylphenyl}-3 -trifluoromethyl-6- [2’-aminosulfony]-3-fluorc-[1,1 ’]-biphen-
4-y1}-1 ,4,5,6-tetrahydropyrazo]0-[3,4-c]-pyridin-7-one;

1-[2-Aminomethylphenyl]—3-triﬂuoromethyl-ﬁ-[Z *-methylsulfonyl-[1, 1]-biphen-4-yl}-
15 1,4,5,6-tetrahydropyrazolo—[3,4-c]-pyn’din—7-one;

1-[2 -Aminomethylphenyl]-3—ttiﬂuoromethyl-6—[2’-N.N-dimethylaminomethyl-3~ﬂuoro-
{1,1°])-biphen-4-y1})-1 +4,5,6-tetrahydropyrazolo-[3 ,4-c]-pyridin-7-one;
20 1-[2-Aminomethylphenyl]—3-triﬂuoromethyl-6-[2’-(3-(R)-hydroxy—N-pyrroIidinyl)methyl—
3-fluoro-[1,1 ’}-biphen-4-y1)-1,4,5 ,0-tetrahydropyrazolo-[3 »4-c]-pyridin-7-one;

1-[3-Aminobenzisoxazol-5 -y1}-3-trifluoromethyl-6-[2 ’-dimethylaminomethyl-3-fluoro-
[1,1°}-biphen-4-y1}-1 ,4,5,6-tetrahydropyrazolo—[3,4-c]-pyridin-7—one;
25
1-[3-Aminobenzisoxazol-5 *-y1}-3-trifluoromethyl-6-[2°-(3 ~(R)-hydroxy-N-
pyrrolidinyl)methyl-3-fluoro-{1,1 ’J-biphen-4-y1]-1,4,5 ,6-tetrahydropyrazolo-[3,4-
c]-pyridin-7-one;
30 1-[3-Aminobenzisoxazol—5’-yl]-3-tn'ﬂuoromethyl—6-[2’-(3-(R)-hydroxy—N-

pyrrolidinyl)methyi-[1,1 ’]-biphen-4-yl}-1 +4,3,6-tetrahydropyrazolo-[3,4-c]
7-one; :

-pyridin-
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1-[3-Aminobenzisoxazol-5’-yl]-3-trifluoromethyl-6-[2 ’-isopropylaminoiﬁethylé-ﬂuoro-
[1,1°}-biphen-4-y1]-1,4,5,6-tetrahydropyrazolo-[3,4-c}-pyridin-7-one; |

1 -[3-Aminobenzisoxazol;5 *-yl}-3-trifluoromethyl-6-[2 ’-N—_(Z-methylimidﬁ'zol— 1-yD)methyl-
3-fluoro-[1,1 ’]-biphgn—4-yl]-l ,4,5,6-_tetrahydropyr_a?olo—[354-c] -pyridin-7-one;

l-[3—AminoBenzisoxazol;5 f-yl]-3-t1iﬂuoromethyl—6—[2 ’-N-pynolidinomeﬂlyl-3-ﬂuoro-
[1,1’])-biphen-4-yl]- l-,4,5,6—tetrahyd_ropyrazolo-[3,4%]-pyridin—7—one;

1-[3-Aminobenzisoxazol-5’-yl}-3-trifluoromethyl-6-[2’-oximinomethyl-3-fluoro-[1,1°]- -
' biphen~4-yl]-1;4,5,6—tetrahydropyrazolo—[3,4-c]-pyr§din—7-one;

1-[4-Methoxyphenyl]-3-trifluoromethyl-6-[2 ’-(3-(R)-hydrox:y—N—pyrrolidinyl)methyl—3-
. fluoro-[1,1 ’]-biphé_n#—yl]-l,4,5,6-tetrahydr0pyrazoio-[3,4-c]-pyn'din-7-one; '

1 [3-Am1nomethylphenyl]-3—tnﬂuoromethyl-6-[2’—methylsulfonyl—3 -fluoro-{1, I’]-blphen-
. 4-y1}-1.4,5 6-tetrahydropyrazolo-[3 4-c]-pyndm-7-one :

—[4-Methoxyphenyl]—3-[(1m1dazol l—yl)methyl]—S-methyl-6—[(2’-N-pyrrohdmylmethyl—
[1,1 ]—blphen-4-yl)]—1 ,6-dihydropyrazolo-{4, 3-d]-pynm1dm—7-one,

i -[4-Methoxyphenyl]-3-[(tetrazol- 1 -yl)methyl]-S-methyl—G—:[l(Z’-N-pyrrolidiriylmethyl—
[1,1°]-biphen-4-yD)]-1,6-dihydropyrazolo-[4,3 -d]-p)_érimidinﬂ-one; '

1 -[4-Methoxyphenyl]—3-[(feh'azol-2-yl)methyl]—5—methy1-6-_[(2 ’-N-pyzrolidinylmeﬁlyl-
[1,1°]-biphen-4-y1)}-1,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one; '

1-[3-Aminobenzisoxazol-5’-yl]-3,5-dimethyl-6-[2 ’-N-dime.thylaminomethyl—[ 1,1’)-
biphen-4-yl]-1,6-dihydropyrazolo-{4,3 ~-d]-pyrimidin-7-one;

1-[3-Aminobenzisoxazol-5*-yl}-3-methyl-6-[2’-N,N -dimethylaminomethyl-{1,1°]}-biphen-
4-y1}-1,6-dihydropyrazolo-[4,3-d}-pyrimidin-7-one;-
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1-[3-Aminobenzisoxazol- 5’-y1]-3-methyl-6 [2’-N-nsopropylannnomethyl-[l 1’]-biphen-4-
yl]-1,6-dihydropyrazolo-[4,3-d}-pyrimidin-7-one;

1 -[3-Aminobenzisoxaqu -5’-yl}-3-methyl-6-[2° ~(3-(R)-hydroxy-N-pyrrolidinyl)methy}-
[1,1°])-biphen-4-yl]}-1,6-dihydropyrazolo-[4,3 -d}-pyrimidin-7-one;

l-[3-Aminobenzisoxazol-5’-yl]-3-methyl-6-[4-(4,5-dihydroimidazol—l >-ylphenyl}-1,6-
- dihydropyrazolo-[4,3-d]-pyrimidin-7-one;

1-[3-Aminobenzisoxazol-5 ’~yl]-3-methyl-6-[2’-N-(cyclopropylmethyl)aminomethyl-
[1,1°]-biphen-4-y1]-1 ,6-dihydropyrazolo-[4,3 -d}-pyrimidin-7-one;

1-[3-Aminobenzisoxazol-5’-y1]-3-methyl-6- [2’-N-pyrrohdmylmethyl-[ 1 1’]-b1phen-4—yl]-
1,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one;

1-[3-Aminobenzisoxazol-5 ’-yl]-3-methy1-6-[2’—(N—methyl-N—isopropyl)aminomethyl—
[1,1°]-biphen-4-y1}-1 ,6-dihydropyrazolo-[4,3 -d]-pyrimidin-7-one;

1-[3-Aminobenzisoxazol-5 *-y1}-3,5-dimethyl-6-[2 ’—(3—(R)-hydroxy-N-pyrrolidinyl)methyl—
[1,1’}-biphen-4-y1}-1 ,6.-dihydropyrazolo-[4,3-d]-pyrimidin—7—one;

1-[3-Aminobenzisoxazol-5 ’-yl]¥3-triﬂuoromethyl-6-[2’-N,N-dimethylaminomethyl-[ L,I’]-
biphen-4-y1}-1 ,6—dihydropyrgzolo-[4,3-d]-pyrimidin—?-one;

1-[3-Aminobenzisoxazol-5 *-yl]-3-triflucromethyl-6-[2 ’-MN—dimethylaminomethyl—[ LI’}-
biphen-4-yl]-1 ,4,5,6-tetrahydropyrazolo—[4,3-d]-pyrimidin-7—one;

1-[3-Aminobenzisoxazol-5 ’-yl]-3-tﬁﬂuoromethyl—6—[2’-(3-(R)-hydroxy-N-

pyrrolidinyl)methyl-[1,1 ’J-biphen-4-yl1}-1 ,4,5,6-tetrahydropyrazolo-[4,3-‘d]-
pyrimidin-7-one;
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1-[3-Aminobenzisoxazol-5°-yl}-3-trifluoromethyl-6-[2 -(3-(S)-hydroxy-N-
pynolidinyl)methyk[l ,1’]-biphen-4-y1]-1,4,5 ,6-téth_ihydropyr‘azold-[3,4-(:]-pyridin-'

7-one;

1-{3-Aminobenzisoxazol-5’-yl]-3-trifluoromethyl-6-{2 *-N-(pyrrolindinyl)methy}-{1,1°]-
biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one;

l-[3-Aminobenzisox£zol_—5 ’-yl]-3-triﬂuoromethyl-6-[2’-N—.(morphqlino)metﬁyl-[l ,1°]-
biphen-4-yl}-1,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one;

1-[3-Aminobenzisoxazol-5’-yl}-3 -triﬂuoromethyl-6-[2’-MN-dim¢thylarninomethyl—[ 1,1’)-
biphen-4-yl}-1,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one;

1-[3-Aminobenzisoxazol-5°-yl]}-3-trifluoromethyl-7-[(3 ’*N-dimeﬂlylamindmethyl)-S-
fluoro-[1,1°}-biphen-4-y1}-4,5,6,7-tetrahydropyrazolo- [3,4¥c]azepin-8-one;

l-[3-Aminobenzisoxazol-5’-yl]-3-triﬂuoromethyl—7—[(3’-N-pyrrolidinylmethj;l)—3-ﬂuoro—
[1,1°]}-biphen-4-y1]-4,5,6,7-tetrahydropyrazolo-[ 3,4-c]azepin-8-one;

1-[4-Methoxyphenyl]-3-trifluoromethyl-7-[(3’-N-pyrrolidinylmethyl)-[1,1 *}-biphen-4-yl}-
4,5,6,7-tetrahydropyrazolo-[3,4-c]azepin-8-one;

1-[4-Methoxyphenyl}-3-triflucromethyl-7-[(3’-N-dimethylaminomethyl)-[1,1’}-biphen-4-
y1}-4,5,6,7-tetrahydropyrazolo-[3 ,4-cJazepin-8-one;

1-[4-Methoxyphenyl]-3-trifluoromethyl-7-[4-benzimidazol-1°-yl-3 -ﬂuoropheﬁjl]-4,5,6,7-
tetrahydropyrazolo-[3,4-clazepin-8-one;

1-[3-Aminobenzisoxazo-5’-yl]-3-trifluoromethyl-7-{(2’-N-pyrrolidinylmethyl)-3-fluoro-
[1,1’]-biphen-4-yl]-6,7-dihydropyrazolo-[3,4-c]azepin-8-one;

1-[3-Aminobenzisoxazo-5’-yl}-3-trifluoromethyl-7-[ (2’-N-dimethylaminomethyl)-3-
fluoro-[1,1°]-biphen-4-y1]-6,7-dihydropyrazolo-[3,4-c}azepin-8-one;
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l-[3-Amino_benzisoxazo-5 ’-yl]-3-h'iﬂuoromethyl-7-[(2’-N-(R)-3v

hydroxypyxrolidinylmethyl)-3-ﬂuoro-[ 1,1 ’]-biphen-4-yl]-6,7—dihydropyrazolo-[3,4-
clazepin-8-one;

1-[3-Aminobenzisoxazo-5 ’-yl]-3-t1iﬂuorome_thyl-7—[(2 ’-N-(R)-3-

hydroxypylrolidinylmethyl)-[ 1,1 ’]-biphen—4-yl]-6,7-dihydropyrazolo—[3 ,4-clazepin-
8-one;

10 1-[3-Aminobenzisoxazo-5 ’-yl]-3-ttiﬂuoromethyl-7—[(2’-N-dimethylaminomethyl)-[l,l ’1-

biphen-4-yl]-6,7-dihydropyrazolo_-[3 »4-c]azepin-8-one;

l-[4-Methoxyphenyl}3-triﬂuoromethyl—7—[(2’-N-pyrrolidinylmethyl)—[ 1,1°]-biphen-4-y1}-
6,7-dihydropyrazolo-[3,4-c]azepin.—8-one;
15 _
l-[4-Methoxyphenyl]-3—tﬁﬂuoromethyl-7-[(2’-MN-dimethy]aminomethyl)—[l »1°}-biphen-
4-y1]-6,7-dihydropyrazolo-.[3,4—c]azepin—8-one;
1 [4-Methoxyphenyl]-3—triﬂuoromethyl-6-[(4-aminomethyl)phenyl]- 1,4,5,6-
20 tetrahydropyrazolo—[3,4—c]pyridin—7-one;

1-[3 —Aminomethylphenyl]-3-methyl-6-[(2’-N-((3-(.S)-hydroxy)pyrrolidinyl) methyl[1,1°]-
biphen-4-yi)}-1,4,5 ,6-tetrahydro—7H-pyrazolo—[3 s4-c}-pyridin-7-one;
25 l-[3—Aminomethylphenyl]—3-methyl-6'.-[(2’-m_ethylsulfonyl-[l ,1’]-biphen-4-y1)]-1,4,5,6-
tetrahydro-?H—pyrazoloB,4-c]pyridin—7—one;

1-[3-Aminobenzisoxazol-S’-yl]-3—methyl—6-[(3-ﬂuoro—2’—N-(3 (S)-

hydroxy)pyrrolidinylmethyl—[ 1,1’)-biphen-4-yl)}-1 »4,5,6-tetrahydro-7H-
30 pyrazolo[3,4-c]pyridin-7-one;

1-[3-Aminobenzisoxazol-5 ’-y1}-3-methyl-6-[(3-fluoro-2 "-N-pyrrolidinylmethyk[1,1 ’]-

' biphen-4-yl)]-l,4,5,6-tetrahydro-7H-pyrazolo[3,4-c]pyn'din-7—one;
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1- [l-Annnoxsoqumohn—7’-y]]-3-tnﬂuoromethyl—6—[4—(2-methyhm1dazol-1 ’-yl)phenyl]
1,4,5,6-tetrahydropyrazolo-{3 4-c]-pyndm-7-one o

1- [3-A.mmobenz:soxazol 5’-yl]-3-methyl-6-[4-(2-methyhm1dazol-l’-yl)phenyl] 1,6-
d1hydr0pyrazolo-[4 3-d]-pynm1dm—7-one, '

1-[3-Aminobenzisoxazol-5’-yl}-3-methyl-6-[4-(2-(dimethylaminomethyl)imidazol-1°-yl)-
2-fluorophenyl}-1 ,6-dihydropyrazo_lo-[4,3-d]-pyrimidin—7—one; |

1-[3-Aminobenzisoxazol-5’-yl}-3-trifluoromethyl-6-{4-(2- -
(dimethylaminomethyl)imidazol- 1°-yl)phenyl}-1,6-dihydropyrazolo-[4,3-d]-

pyrimidin-7-one; and,

1-[3-Aminobenzisoxazol-5’-yl]-3-methyl-6-[4-(2-(dimethylaminomethyl)imidazol-1°-yl)-
2-fluorophenyl}- 1,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one;

or a pharmaceutically acceptable salt form thereof.

[8]  Thus, in another embodiment, the present invention provides a novel compound

selected from the group:
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or a stereoisomer or phan_n_égeutically acceptable salt therepﬁ wherein compounds of the

above formulas ar_é substituted with 0-2 R3;

G is a group of formula I or 0

1 m

ring D is selected from'-(Cl;Iz')3-, -(CH3)4-, -CHaN=CH-, -CHzCH2N=CH-, and a 5-6
membered aromatic system containing from 0-2 heteroatoms selected from the

group N, O, and S, provided that from 0-1 O and S étcms are present;

ring D, when present, is substitut_ed with 0-2 R;

E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and pyridazinyl, substituted with
0-1R; |
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R is selected from C1, F, BE; 1, OH, Cy.3 alkoxy, NHy, NH(C.3 alkyl), N(Cy4 alkyl),
CHzNHz, CH;NH(C, .3 alkyl), CH,N(C.3 alkyl),, CH,CHoNH,,
CH2CH,NH(C).3 alkyl), and CHCH,N(C 3 alkyl)y;

alternatively, ring D is absent;

when ring D is absent, ring E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and
pyridazinyl, and ring E is substituted with R” and R’;

R”1s selected from F, Cl, Br, I, OH, C.3 alkoxy, CN, C(=NR8)NR7RY,
'NHC(=NRS)NR7RY, NRSCH(=NR?), C(O)NR7RS, (CRER)NRRS, SH, Cy.3.
alkyl-S, S(O)R3b, S(O),R33, S(0),NR2R22, and OCF3;

R’ is selected from H, F, Cl, Br, I, SR3, CO4R3, NOz, (CHz)t0R3 C1.4 alkyl, OCF3, CF;3,
C(O)NR.’R8 and (CR3R9)tNR7R8

alternatively, R” and R’ qombine to form methylenedioxy or ethylenedioxy;
ZisNor CRla;

ZlisS, 0, or NR3;

Z2is selectgd from H, C)4 alkyl, phényl, benzyl, C(Q)R3, and S(O)pR3c;

Ri2is selected from H, (CHz)R!", -CH=CH-R!", NCHRY”, OCH,RY”, SCH,R”,
NH(CHz)2(CH2)RY’, O(CH2)2(CHo)RY’, and S(CH2)2(CH2)R Y,

RY is selected from H, C;.3 alky, F, Cl, Br, I, -CN, -CHO, (CF2),CF3, (CH3),0R2,
NR2R2a, C(O)R2c OC(O)R2, (CF2);CO2R2¢, S(O)psz NR%(CH,),OR?2,
C(=NR2)NR2R22, NR2C(O)R2b, NR2C(O)R3, NR2C(O)NHR2, NR2C(O),R22,
OC(OINR?2R?®, C(O)NR?R24, C(OJNR2(CH)OR2, SO,NR?R22, NR2SO,R2b,
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Cs.¢ carbocyclic residue substituted with 0-2 R42_ and 5-10 membered heterocyclic
system containing from 1-4 heteroatoms selected from the group consisting of N,
O, and S substituted with 0-2 R42;

'RI"is selected from H, CH(CH,0R2),, C(O)R2¢, C(O)NR2R?2, S(O)R2b, S(0);R2b, and

SO;NR2R23;

R2, at each occurrence, is selected from H, CF3, 'Cl-;; alkyl; benzyl, C3.¢ carbocyclic
residue substituted with 0-2 R4b, aCs¢ carbocyclic-CHp- residue s_ubstituted with
0-2 R4b, 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;

R2a, at each occurrence, is selected from H, CF3, C).6 alkyl, benzyl, Cj_5 carbocydic
residue substituted with 0-2 R4b, and 5-6 membefed_ heterocyclic systém containing
from 1-4 heteroatoms selected from the group c.ons'i.sting'.o'f N, O, and S substituted
with 0-2 R4b;

R2b_ at each occurrence, is selected from CF3, Cj.4 alkoxy, Cy.¢ alkyl, benzyl, C3.6
carbocyclic residue substituted with 0-2 R4b, and 5-6 membered heterocyclic
system containing from 1-4 héteroatoms selected from the group consisting of N,

O, and S substituted with 0-2 R4b;

.ch, at each occurrence, is selectéd from CF3, OH, C1.4 alkoxy; Cj-5 alkyl, benz'yi, Cs.6

carbocyclic residue substituted with 0-2 R4b, and 5-6 membered heterocyclic

system containing from 1-4 heteroatoms selected from the group consisting of N,

0, and S substituted with 0-2 R4b;

alternatively, R2 and R22, iogether'with the atom to which they are attached, combine to
form a 5 or 6 membered saturated, paftially saturated or unséfurat;_:d ring
substituted with 0-2 R4P and containing from 0-1 additional heteroatoms selected
from the group consisting of N, O, and S;
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R3, at each oceurrence, is sélected from H, Cj.4 alkyl, and phenyl;

| R32, at each occurrence, is selected from H, Cj4 alkyl, and phenyi;

R3b, at each occurrence, is selected from H, Cp4 alkyl, and phenyl;
R3¢, at each occurrence, is selected from Cj.4 alkyl, and phenyl;

A is selected from:

Ca.10 carbocyclic residue substituted with 0-2 R4, and

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

B is selected from:
X-Y,NR2R2a, C‘(=NR2)NR2R23, NR2C(=NR2)NR2R2a,
C3.10 carbocyclic residue substituted with 0-2 R42 and _
5-10 membered heterocycli_c sjstem éontaining from 1-4 heteroatoms selected from
the group consisting of N, O, and S substituted with 0-2 Réa;

X is selected from Cy.4 alkylene, -CR2(CR2R2b)(CHy)y-, -C(O)-, -C(=NR1").,
-CR?(NRI"R2)-, -CR2(OR?)-, -CR*(SR2)-, -C(O)CR2R?4., -CR2R24C(0), -S(0)p-,
-S(0)pCR?R%., .CRZR25(O),-, -S(O);NR2-, -NR2S(O),-, -NR2S(0),CR2R 2.,
-CR?R225(0);NR2-, -NR2S(0);NRZ-, -C(O)NRZ-, -NR2C(0)-,
“C(O)NR?CR?R?2., -NR2C(O)CR2R22-, -CR2R?C(O)NR2-, -CR2R22NR2C(0)-,
"NR?C(0)O-, -OC(O)NR2-, -NR2C(O)NR2-, -NR2-, -NR2CR2R?2a., -CR2R2aNR2.,

O, -CR2R?%0-, and -OCRZR2;

{

Y is selected from:
CH;NR2R2a;
CHzCHzNRzkza;

C3.10 carbocyclic residue substituted with 0-2 R4a and
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5-10 membered heterocyclic system containing from 1-4 heteroatoms selected from
the group consisting of N, O, and S substituted with 0-2 R42;

R4, at each occurrence, is selected from H, =0, (CH2);OR2, F, Cl, Br, I, Cj4 alkyl, -CN,
5 NO,, (CH2),NR2R22, (CH,),C(O)R2¢, NR2C(O)R?b, C(O)NR2R2z,
NR2C(O)NR2R22, C(=NR2)NR2R22, C(=NS(O),R5)NR2R23,
NHC(=NR2)NR2R22, C(O)NHC(=NR2)NR2R%, SO,NR2R22, NR2SO,NRZR28,
NR2S0,-C}.4 alkyl, NR?SO,RS, S(O)pRS, (CF2)CF3, NCHaR!1”, OCH,RY”,
SCH,R!”, N(CH2)2(CH2)R ", O(CH2)2(CH)RY, and S(CH2)2(CH)R!; ~

alternatively, one R4 is a 5-6 membered aromatic heterocycle containing from 1-4

heteroatoms selected from the group consisting of N, O, and S;

R4a, at each occurrence, is selected from H, =0, (CH2);OR?2, (CH2),-F, (CH2)-Br, (CHa):-
15 | Cl, Cl, Br, F, 1, Cj4 alkyl, -CN, NO», (CHz),NRZRZa, (CH2),C(O)R2°,
NR?C(O)RZb, C(Q)NR2R23, (CH2),N=CHOR3, C(O)NH(CHz)zNRZRza,
NR2C(O)NR2R22, 'C(=NR2)NR2R25, NHC(=NR2)NR2R23, SO,NRZR28,
NR2SO;NR2R22, NR2S0,-C14 alkyl, C(O)NHSOz-C1_4 alkyl, NR2SO3R5,
S(O)pR3, and (CF2),CF3;
20 | _
alternatively, one R42 is a 5-6 ﬁxernbered aromatic heterocycle containing from 1-4
heteroatoms selected ﬁ'bm the group consisting ofN,O,and S substitutéd with 0-1
RY;

25 R4, at each ocourrence, is selected from H, =0, (CH2);OR3, F, Cl, Br, 1, Cy.4 alkyl, -CN,
NO2, (CH2),NR3R32, (CH,);C(O)R3, (CHy),C(O)OR3, NR3C(O)R33,
C(O)NR3R32, NR3C(O)NR3R32, C(=NR3)NR3R32, NR3C(=NR3)NR3R32,
SO,NR3R32, NR3SO,NR3R32, NR3S0,-Cy.4 alkyl, NR3SO,CF3, NR3S0;-
phenyl, $(0),CF3, $(0),-C1-4 alkyl, S(O)p-phenyl, and (CF2)CF3;

30
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R3, at each occurrence, is selected from CF3, Cj-6 alkyl, pheﬁyl substituted with 0-2 RS,
and benzy} substituted with 0-2 R6;

RS, at each occurrence, is selected from H, OH, (CH2);0R?2, halo, C}_4 alkyl, CN, NO,,
(CH2)NR?R?2,(CHy),C(O)R2b, NR2C(O)R2b, NR2C(O)NRZR?8, C(=NH)NH,,
-NHC(=NH)NH,, SO;NR2R2a NRZSOzNRsza, and NR2302C1.4 alkyl;

R7, at each occurrence, is selected from H, OH, Cy¢alkyl, C;_¢ alkylcarbonyl, Cj_¢
alkoxy, C;4 alkoxycarbonyl, (CHp)y-phenyl, Cg.10 aryloxy, Ce-10 aryloxycarbonyl,
Cé-10 arylmethylcarbonyl, Cj 4 alkylcarbonyloxy Cj_4 alkoxycarbonyl, Cg_jo
arylcarbonyloxy Cj_4 alkoxycarbonyl, C;_¢ alkylaminocarbonyl,
phenylaminocarbonyl, and phenyl C;_4 alkoxycarbonyl;

R8, at each occurrence, is selected from H, C.l -6 alkyl and (CHz)n-phegyl;

alternatively, R7 and R8 combine to form a 5 or 6 membered saturated, ring which
contains from 0-1 additional heteroatoms selected from the group consisting of N,
O, and S;

R, at each occurrence, is selected from H, Cj_¢ alkyl and (CHa),-phenyl;

n, ateach occurrence, is selected from 0,1,2,and 3;

m, at each occurrence, is selected from 0, 1, and 2;

p, at each occurrence, is selected from 0,1, and 2;

1, at each occurrence, is selected from 0, 1, 2, and 3;

s, at each occurrence, is selected from 0,1, and 2; and,

t, at each occurrence, is selected from 0,1, 2, and 3.
.49
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" [9] Ina preferred embodiment, the present invention provides a novel compound,

wherein the compound is selected from the group:
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wherein compounds of the above formulas are substituted with 0-2 R3;

G is selected from the group:

4
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A is selected from one of the following carbocyclic and heterocyclic systems which are

substituted with 0-2 R4;

phenyl piperidinyl, plperazmyl pyridyl, pyrimidyl, furanyl, morpholinyl,
thlophenyl pyrrolyl, pyrrolldmyl oxazolyl, isoxazolyl, thiazolyl, isothiazdyl,
pyrazolyl, imidazolyl, oxadiazolyl, thiadiazolyl, triazolyl, l,2,3-oxad1azolyl

1 2 ,4-oxadiazolyl, 1,2 5-oxad1azolyl 1,3,4-0xadiazolyl, 1,2 3-th1ad1azolyl

1,2,4-thiadiazolyl, 1,2 ,>-thiadiazolyl, 1,3 »4-thiadiazolyl, 1,2,3-triazolyl,
1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, benzofuranyl, benzothiofuranyl,
indolyl, benzimidazolyl, benzoxazolyl, benzthiazolyl, indazolyl, benzisoxazolyl,
benzisothiazolyl, and isoindazolyl;

B is selected from: H, Y, X-Y;
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X is selected from Cj.4 alkylene, -C(O)-, -C(=NR)-, -CR*(NR2R22)-, -C(O)CRZRZ2-,
-CR2R22C(0), -C(O)NR2-, -NR2C(O)-, -C(O)NRZCRZR22-, -NR2C(O)CR2R2%.,
_CR2R23C(0)NR2-, -CR2R2ANR2C(O)-, -NR2C(O)NR2-, -NR2-, -NR2CR2R2%-,
-CR2R22NR2-, 0, -CR2R220-, and -OCR2R22-;

5 _
Y is CH;NR2R22 or CH,CH,NR2R?3;
alternatively, Y is selected from one of the following carbocyclic and heterocyclic systems
which are substituted with 0-2 Ria;
10 cyclopropyl, cyclopentyl cyclohexyl phenyl piperidinyl, piperazinyl,

pyridyl, pyrimidyl, furanyl, morpholinyl, thiophenyl, pyrrolyl, pyrrolidinyl,
oxazolyl, isoxazolyl, isoxazolinyl, thiazolyl, isothiazblyl, pyrazolyl, imidazolyl,
6xadi_azoly1, thiadiazolyl, triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
" 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,
15 l,2,5-thiadiazolyl; 1,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl,
1,3,4-triazolyl, Beﬁzoﬁiranyl, benzothiofuranyl, indolyl, benzimidazolyl,
_benzoxaz'olyl, benithiazolyl, indazolyl, benzisoxazolyl, benzisothiazolyl, and '

isoindazolyl;

20 altematively, Y is selected from the following bicyclic heteroaryl ring systems:

RS XN .
R* :j: P R“ I}R“ \/C" - ( > i>R4
\ .- K /'/\ K \’\

z=z

N K
DS
and / RY

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

25 sisO.
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{10] . In another embodiment, the present invention provides novel pharmaceutical
compositions, comprising: a pharmaceutically acceptable carrier and a therapeutically
effective amount of 2. compound of formula (I) or a pharmaceutically acceptable salt form
thereof..

[11]  Inanother embodiment, the present invention provides a novel method for treating
or preventing a thromboem_bolic disorder, comprising: administering to a patient in need
thereof a therapeutically effective amount of a compound of formula (I) ora

pharmaceutically acceptable salt form thereof.

[12] In another embodiment, the present invention provides novel bicyclic compounds

as described above for use in therapy.

[13] Inanother embodlment, the present invention provides the use of novel bicyclic
compounds as described above for the manufacture of a medicament for the treatment of a
thromboembohc disorder.

DEFINITIONS
_ ’I‘he compounds herein described may have asymmetnc centers. Compounds of the

present mventlon containing an asymmetrically substituted atom may be isolated in
optically active or racemic forms. Itis 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 materials. Many geometric isomers of olefins, C=N double bonds, and the like can
also be present in the compounds described herein, and all such stable isomers are
contemplated in the present invention. Cis and trans geometric isomers of the compounds
of the present invention are described and may be isolated as a mixture of i isomers or as
separated isomeric forms. All chiral, diastereomeric, racemic forms and all geometric
isomeric foﬁns of a structure are intended, unless the specific stereochemistry or isomeric

form is specifically indicated. All processes used to prepare compounds of the present
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invention and intermediates made therein are considered to be part of the present
invention, L

The term "substituted,” as used herein, means that any one or more hydrogens on
the designated atom is replaced with a selection from the indicated group, brovided that
the designated atom's normal valency is not exceeded, and that the substitution results in a
stable compound. When a substituent is keto (i.e., =0), then 2 hydrogens on the atom are
replaced. Keto substituents are not present on aromatic moieties.

The present invention is intended to-include all isotopes of atoms occurring in the
present compounds. Isotopes include those atoms having the same atomic number but
different mass numbers. By way of general example and without limitation, isotopes of

hydrogen include fritium and deuterium. Isotopes of carbon include C-13 and C-14.

When any variable (e.g., R6) occurs more than one time in 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

RS, then said group may eptionally be substituted with up to two RS groups and RS at each

| occurrence is selected mdependently from the definition of RS. Also, combinations of

substituents and/or vanables are permxss1ble only if such combmatlons 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 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 fonﬁixla, then such sﬁbstituent may be bonded via any atom in such
substituent. Combinations of substituents and/or vanables are penmssnble only if such
combinations result in stable compounds. '

As used herein, "alkyl“ is intended to include both branched and straight-chain
saturated aliphatic hydrocarbon groups having the speclﬁed number of carbon atoms.
Ci-10 alkyl, is intended to include Cj, C3, C3, C4, Cs, C5, C7, Cg, Cy, and Cyg alkyl
groups. Examples of alkyl include, but are not limited to, methyl ethyl n-propyl, i-propyl,
n-butyl, s-butyl, t-butyl, n-pentyl ‘and s-pentyl. "Haloalkyl" is intended to include both
branched and straight-chain saturated ahphatxc hydrocarbon groups having the specified
number of carbon atoms, substntuted with 1 or more halogen (for example —CVFW where v
=1to3 and w =1 to (2v+1)). Examples of haloalkyl mclude, but are not limited to,
trifluoromethyl, trichloromethyl, pentafluoroethyl, and pen;achloroethy]. "Alkoxy"
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represents an alkyl group as ..deﬁned above with the indicaféd number ot; carbon atoms
attached through an oxygei_; bridge. C).0 alkoxy, is intended to include C;, Cy, C3,Cy4,
Cs, Cs, C9, C3, Co, and'Cld. alkoxy groups. Examples of alkoxy include, but are not
limited to, methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, s-butoxy, t-butoxy,

‘n-pentoxy, and s-pentoxy. "Cycloalkyl” is intended to include saturated ring groups, such

as cyclopropyl, cyclobutyl, or cyclopentyl. C3_7 cycloalkyl is intended to include G, Ca,
Cs, C¢, and C7 cycloalkyl groups. Alkenyl" is intended to include hydrocarbon chains of
either straight or branched configuration and one or mofe unsaturated carbon-carbon bonds
that may occur in any stable point along the chain, such as etheny! and propenyl. C;_;o
alkenyl is intended to include C,, Cs, C4, Cs, Cs, C7, Cg, Co, and Cjp alkenyl groups.
"Alkynyl" is intended to include hydrocarbon chains of either straight or branched
configuration and one or more triple carbon-carbon bonds that may occur in ahy stable
point along the chain, such as ethynyl and propynyl. C5_;9 Alkynyl is intended to include
Cy, C3, Cy, Cs, Cé, C7, Cs, Co, and Cjg alkynyl groups.

"Halo" or "halogen"” as used Bereih refers to fluoro, chloro, bromo, and iodo; and

"counterion"” is used to represent a small, negatxvely charged species such as chlonde

bromide, hydroxlde acetate, and sulfate

As used herein, "carbocycle" or "carbocychc res1due" is intended to mean any
stable 3, 4 S, 6, or 7-membered monocyclic or bicyclicor 7, 8, 9, 10, 11, 12, or
13-membered bicyclic or tricyclic, any of whic.h.'may be saturated, partially unsaturated, or
aromatic. Examples of such carbdcycles inélude but are not limited to, cyclopropyl,
cyclobutyl cyclopentyl, cyclohexyl, cycloheptyl adamantyl, cyclooctyl,
[3.3.0Jbicyclooctane, [4.3. O]blcyclononane [4.4.0]bicyclodecane, [2. 2 2]b1cyclooctane
fluorenyl, phenyl naphthyl, mdanyl ‘adamantyl, and tetrahydronaphthyl

As used herein, the term "heterqcycl_e" or “heterocyclic system” is intended to
mean a stable 5, 6, or 7-membered monocy(_:lic or bicyclic or 7, 8, 9, or 10-membered
bicyclic heterocyclic ring which is _saturat_éd, partially unsaturated or unsaturated
(aromatic), and which consists of carbon atoms and 1, 2, 3, or 4 heteroatoms independently
selected from the group con31stmg of N, NH, O and S and including any bicyclic group in
which any of the above-defined heterocyclic rings is fused to a benzene ring. The nitrogen
and sulfur heteroatoms may optlonally be oxidized. The heterocyclic ring may be attached
to its pendant group at any heteroatom or carbon atom that results in a stable structure. The

heterocychc rings described herein may be substituted on carbon or on a nifrogen atom if
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the resulting compound is stable. A nitrogen in the heterocycle may optic.mally be
quaternized. It is préférrefd that when the total number of S and O atoms in the heterocycle
exceeds 1, then these heteroatoms are not adjacent to one another. It is preferred that the
total number of S and O,._a_toms in the heterocycle is not more than 1. As used herein, the
term “aromatic he_terocycli¢ system” or “heteroaryl” is int_ende,d. to mean a staBle 5,6,0r7-
membered monocyclic or bicyclic or 7, 8, 9, or 10-membered bicyclic heterocyclic

aromatic ring which consists of carbon atoms and 1, 2, 3, or 4 heteroatoms independently

~ selected from the group, consisting of N, NH, O and S It is to be noted that total number of

S and O atoms in the aromatic heterocycle is not more than 1.
Examples of het_erpcycles include, but are not lumted to, acridinyl, azocinyl,

benzimidazolyl, benzofuranyl, benzothiofuranyl, ben_zothiophenyl, benzoxazolyl,

“benzoxazolinyl, benzthi’a'zolyl, benitriazolyl, benztetrazoljl, benzisoxazolyl, -

benzisothiazolyl, benzimidazolinyl carbazolyl, 4aH;carbazolyl carbolinyl, chromanyl,
chromenyl, cinnolinyl, decahydroqmnohnyl 2H6H-1 5 2—d1thxazmyl
dihydrofuro[2,3-b]tetrahydrofuran, furanyl, ﬁn'azanyl nmdazohdmyl lmldazollnyl
nmdazolyl lH-mdazolyI mdolenyl indolinyl, mdohzmyl mdolyl 3H-indolyl, isatinoyl,
isobenzofuranyl, 1sochromanyl isoindazolyl, isoindolinyl, 1somdolyl 1soqmnohny1
isothiazolyl, isoxazolyl, methylenedloxyphenyl morpholmyl naphthyridinyl,
octahydroisoquinolinyl, oxadlazolyl 1,2,3- oxadxazolyl 1,2 4-oxad1azolyl 1,2,5-
oxadiazolyl, 1,3, 4—oxad1azolyl oxazohdmyl oxazolyl, oxmdolyl pyrimidinyl,
phenanthndmyl phenanthrolmyl phenazinyl, phenothlazmyl phenoxathmyl
phenoxazinyl, phthalazmyl pxperazmyl piperidinyl, plpendonyl 4-p1pendonyl piperonyl,
pteridinyl, purinyl, pyranyl pyrazinyl, pyrazohdlnyl pyrazohnyl pyrazolyl pyndazmyl
pyndooxazole pynd01m1dazole pyridothiazole, pyndmyl pyridyl, pynmxdmyl
pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, qumazolmyl, quinolinyl, AH-qumohzm'yl,
quinoxalinyl, Quinuclidiﬁyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, |
tetrahydroquinolinyl, tetrazolyl, 6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-
thiadiazolyl, 1,2 5-thiadiazolyl 1,3 4—thiadiazoiyl thianfh}enyl tlliézoiyl thienjri
thienothiazolyl, thlenooxazolyl thlenmmldazolyl thlophenyl tnazmyl 1,2,3-triazolyl,
1,2,4-triazolyl, 1 2 S-tnazolyl 1 3 /A-triazolyl, and xanthenyl. 'Also included are fused ring
and spiro compounds contammg, for example the above heterocycles.

The phrase "pharrnaceuhcally acceptable" is employed herein to refer to those

compounds, materials, composmons, and/or dosage forms whlch are, within the scope of
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sound medical judgment, suitable for use in contact with the tiSS_ues of human beings and
animals without excessive toxicity, imitation, 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 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 pharmaceutically acceptable

salts include the conventional non-toxic salts 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 include those derived from inorganic acids

such as hydrochloric, hydrobromic, sulfurib, sulfami_c, phosphoric, nitric and_ the like; and

the salts prepared from organic acids such as acetic, propionic, succinic, glycolic, stearic,
lactic, malic, tartaric, citric, ascorbic, pamoic, maleic, hydroxymaleic, phenylacetic,
glutamic, benzoic, salicylic, sulfamhc 2-acetoxybenzoic, fumaric, toluenesulfomc
methanesulfonic, ethane disulfonic, oxallc, isethionic, and the like.

The pharmaceutlca]ly acceptable salts of the present mventlon can be synthesnzed
from the parent compound that contains a basxc or acidic moiety by conventional chemical
methods. Generally, such salts can be prepared by reacting the free acid or base forms of
these compouﬂds with a stoichiometﬁc amount of the appropriate base or acid in water or
in an organic solvent, or in a mixture of the two; generally, non-aqueous media like ether,
ethyl acetate, ethanol, isopropano]' or acetonitrile are preferred. Lists of suitable salts are
found i in Remington's Pharmaceutical Sczences 17th ed., Mack Publishing Company,
Easton, PA, 1985, p. 1418, the disclosure of which is hereby incorporated by reference.

Since prodrugs are known to enhance numerous desirable quahtxes of _
pharmaceuticals (e.g., solubility, bibavailability, manufactun'ng, etc...) the compounds of
the present invention may Be delivered in'prodrug form. Thus, the present invention is
intendéd to cover prodrugs of the presently claimed compounds, methods of delivering the
same and compositions containing the same. "Prodrugs” are intended to include any
covalently bonded carriers that reléase an a;itive parent drug of the present invention in
vivo when such prodrug is administered to a inammalian subject. Prodrugs the present
invention 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
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parent compound. Prodrugs include compounds of the present invention wherein a
hydroxy, amino, or sulfhydryl group is -bon_ded to-any group that, when the prodrug ofthe
present invention is administered to a mammalian subject, .it-cleaves to form a free
hydroxyl, free amino, or free sulfhydryl group, respectively. Examples of prodrugs include,
but are not limited to, acetate, formate and benzoate derivatives of alcohol and amine
functional groups in the compounds of the present invention. Preferred prodrugs are
amidine prodrugs whereln D is C(=NR7)NH; o its tautomer C(=NH)NHR? and R7 is
selected from OH, Cj4 'all(_o_xy, Cs.m aryloxy, Cj4 alkoxycarbonyl, Cs_10 =~
aryloxycarbonyl, Cs.10 aﬁlm'ethylcarbonyl Ci4 alkylcarbdnYl'oxy Ci4 alkoxycarbonyl
and C5.10 axylcax’oonyloxy Cl.4 alkoxycarbonyl More preferred prodrugs are where R7 is

OH, methoxy, ethoxy, benzyloxycarbonyl methoxycarbonyl and
methylcarbonyloxymethoxycarbonyl

"Stable compound" and "stable structure" are meant to indicate a compound that is
sufficiently robust to sumve nsolatlon toa useful degree of punty from a reaction mixture,
and formulation into an eﬁicaclous therapeutlc agent.

"Substituted” is mtended to indicate that one or more hydrogens on the atom
indicated in the expressxon usmg "subshtuted“ is replaced with a selectlon from the
indicated group(s), prov1ded that the xndlcated atom' s normal valency is not exceeded, and
that the substitution results ina stable compound When a substltuent is keto (i.e., =0)
group, then 2 hydrogens on the atom are replaced

' "Therapeutlcally effectlve amount" is mtended to mclude an amount of a
compound of the present mventlon or an amount of the combmatlon of compounds
claimed effective to lnhlblt factor Xa. The combmatxon of compounds is preferably a
synergistic combination. Synergy, as described, for example, by Chou and Talalay,Adv
Enzyme Regul 1984, 22; 27-55, occurs when the effect (in thls case, inhibition of factor
Xa) of the compounds when administered in cornbmatlon is greater than the additive effect
of the compounds when admlmstered alone as a smgle agent In general a synergistic
effect is most clearly demonstrated at sub—optnmal concentratlons of the compounds
Synergy can be in terms of lower cytotoxicity, increased antiviral effect, cr some other

beneficial effect of the combination compared with the individual components.
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SYNTHESIS
_ The compounds of the present invention can be prepared in a number of ways
known to one skllled in the art of organic synthesis. The compounds of the present
invention can be s_y_nthesrzed using the methods described below, together with synthetic
methods known in the art of synthetic organic chemistry, or by variations thereon as
appreciated by those skilled in the art. Preferred methods include, but are not limited to,
those described below. The reactions are performed in a solvent appropriate to.the reagents
and materials employed and suitable for the transformations being effected. It will be
understood by those skilled in the art of organic synthesis that the functionality present on
the molecule should be consistent with the transformations proposed. This will sometimes
requlre a Judgment to modrfy the order of the synthetlc steps or to select one particular
process scheme over another in order to obtain a desrred compound of the invention. It will
also be recogmzed that another major consideration in the planning of any synthetic route
in this field is the judicious chonce of the protectmg group used for protection of the
reactive ﬁmctronal groups present in the compounds described in this invention. An
authoritative account descnbmg the many alternatlves to the trained practitioner is Greene
and Wuts (Protectzve Groups In Organic Synthesis, Wiley and Sons, 1991). All references

cited herein are bereby incorporated in their entirety herein by reference.

The compounds of the present invention represented by Formula I consist of a
group “D-E-G-(CH,),-” and a gronp “-A-B” attached to a [5,6}- or [5,7]-heterobicyclic
core structure of varying composition. The ﬁve-membered ring can be pyrazole, triazole,
isoxazole or isothiazole and this ring can be fused to a vanety of six- or seven membered
rings including but not lxmlted to prpendmone pyndmone pyrimidinone,
pyrimidinedione, pyranone, dlazepmone, drazepmedrone The followmg discussion and
schemes will descnbe methods for the syntheses of the heterobicyclic cores and
attachment to the groups “G-(CH;;)s ” and “-A-B”. _

The 4—armnopyrazole—5-carboxylate Visa useful intermediate for the preparation
of many of the pyrazole fused compounds of Formula I wherein the “G-(CH,),-” residue is
attached to a mtrogen atom of the pyrazole (Scheme 1) This intermediate can be prepared
in a variety of ways from hydrazines I. Hydrazmes I are readily available starting
materials. Aromatrc hydrazrnes (G is aryl, s = 0) are convemently prepared from the

correspondmg amlme by diazotization w1th NaNO, in acidic media followed by reduction

of the resulting diazonium ion with a suitable reducing agent, with SnCl, being a preferred
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reagent. Non-aromatic hydrazmes represented by I are readily prepared by a variety of
methods, such as by’ drsplacement of a suitable halogen compound with hydrazine or with
a protected hydrazine followed by deprotection. Condensatlon of hydrazines I with a
suitable hemiacetal or aldehyde followed by halogenatlon with NBS or NCS leads to
hydrazidoyl halides II. Alternatlvely, the hydrazmes I can be acylated with an acid

- chloride and converted to hydrazrdoyl halides II by carbon tetrahalrde/mphenylphosphme

The hydrazidoy! halides :,Il: are versatile intermediates for py_razole synthesis (Shawali, A
S.; et. al. J. Het. Chem. 1980, 17, 833). The halide can be displaced with cyanide jon to
afford cyanide IXI. Cyano compounds of this type (where G is aryl and s = 0) can also be
prepared more drrectly by dlazotrzatlon of aniline IV followed by direct reaction with a
cyano—contammg actrve methylene compound where R'® can include a variety of groups

such as ester, ketone, cyano, tnﬂuoromethyl sulfone, aryl etc (Butler, R. N.; et. al. J.

' Chem Soe. Chem Commun 1992 20, 1481). Treatment of III wrth a bromoacetate in the

presence ofa surtable base such as carbonate or tnalkylamrne results in N—alkylatlon
followed by ring closure to grve the 4—-am1nopyrazole—5-carboxylate V. Alternatively,
treatment of I with a mtropyruvate in the presence ofa base such as alkoxide provides a
4-nitropyrazole by dlsplacement of the halide followed by rmg closure of the nitrogen onto
the carbonyl group. Reductron of the nitro group can be accomphshed by a variety of
reducing agents, a preferred one of which i is SnCl,, to gnve the 4-ammopyrazole—5—
carboxylate V. The hyrazrdoyl halrde II can also be reacted with a ketoester where R’
represents a masked ester preferably a 2-ﬁ1ryl resrdue, to glve a pyrazole-4-carboxylate
VL. Ester hydrolysrs conversmn to an acyl azide, either v1a the acid chloride or anhydride,
heating to generate an 1socyanate via Curtius rearrangement and ﬁnally treatment with
water affords the 4-ammopyrazole VIL Altematrvely, the ammo can be masked as an .
appropnate carbamate by using an alcohol instead of water m the Curtius rearrangement.
When R’ = 2-furyl, the furan can be oxldatlvely cleaved under a variety of conditions,
such as sodium penodate with catalytrc ruthenivm tnchlonde or KMnOy,, to afford a
carboxylic acid which can be estenﬁed to afford the 4—am1nopyrazole-5-carboxylate V.

Another route to the 4-ammopyrazole V involves condensation of the hydrazine I
with an appropnate diketone or monoprotected drketone to fonn a 3,5-disubstituted

pyrazole in which the 5-subst1tuent is a carboxylic ester. Wlth proper choice of the G

* group, this pyrazole can b_e selectlvely nitrated at the 4—pos_1t10n with nitrating agents such

as nitric acid or ammonium nitrate/triflucroacetic anhydride. Reduction of the nitro group
g Py _
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under a variety of conditi'dﬁé, such as witl;- rﬁn (II) chloride: ‘i’:-atalytic h&drogenation,
affords the 4-aminopyrazole V. This route can also be carried out using a diketone with a
2-furyl group as a latent carboxylate, giving initially a 3,5-disubstituted pyrazole in which
the S-substituent is the 2-furyl group. Oxidative cleavage of the furyl grouptoa

5  carboxylate, nitration of the pyrazole 4-position, esterification and nitro reduction then

affords 4-aminopyrazole V. It will be recognized by those skilled in the art that the
synthetlc route chosen to V will depend on additional functionality present in the molecule
of interest and the route may require additional protection/ deprotection sequences as well
as modifications in the order of synthetic steps.

10
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In Scheme 11 is shown how the 4-aminopyrazole-S-carboxylate V can be utilized to

prepare a variety of structures described by Formula I where the A-B residue is connected

15 to a nitrogen atom of the bicyclic core. The 4-amino group can be protected as a sujtable
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carbamate (see Greene and Wuts, Protective Groups in Organic Synthe;is, Wiley and
Sons, 1991) or as an azi,de'group (NaNO,, acid, NaN3). In some cases it may not be
necessary to protect the amino functionality, as will be recognized by those skilled in the
art. Unmasking of the ester residue involves either basic hydrolysis (R = Me, Et), _
hydrogenolysis (R = Bn) or trifluoroacetic acid (R = -Bu). Coupling of the resulting acid
with the appropriate amine HyN-A-B can be accomplished by a wide variety of methods
known to those skilled in the art, including dlcyclohexylcarbodnmlde and N,N-
dlmethylammopyndme the mixed anhydnde method, the BOP reagent, and many others.
Alternatively, the amide bond can be formed du'ectly from the ester (R = Me, Et) by
reacting the ester with an aluminum reagent prepared from the amine H,N-A-B and
trimethylaluminum. Deprotection of the amino group, if required, provides 6ompounds
VIIL Treating this amino amide with carbbnyl diimidazole or other phosgene equivalent,
such as triphosgene, provides pyrazolopyrimidinediones IX. Alternatively, -
aminocarboxylate V can be converted to pyrazolopyrimidi_nediones IXina singlé step by
heating with an appropriate isocyanate OCN-A-B in the presence of a base such as sodium
hydride. Treating VIII with a substituted bromoacetyl chloride or bromide in the presence
of a base lsuch as triethylamine affords .the pyrazolodiazepinediones X. Refluxing VIII in
the presence of formic acid provides the pyrazolopyrimidinones XI (R® = H). Substituted
derivatives XI can be obtained by reﬂuxin_g'VIlI in the presence of triethylorthoacetate
(R3 = Me) or other orthoesters. Reduction of XI with catalytic hydrogenation; sodium
borohydride in acidic medium or other reducing agent can provide compounds of type XII.

Additionally, V can be treated with a bromoacetate in the presence of a base such as

~ carbonate or sodium hydride to provide XIII. Selective hydrolysis of either ester of XIIT

followed by standard coupling with H,N-A-B and subsequent heating affords compounds
XTIV, which are regioisoﬁxeric with X. Oxygen analogs of XIV are prepared by converting
the amino group of Vtoa hydroxy group via a diazonium ion. Coupling with the amine
H;N-A-B by any of a wide variety of procedures yields XV. O-alkylation of XV with a
bromoacetate in the presence of a base such as sodium hydride leads to XVI, the oxygen
analogs of XIV. In the cases of compounds IX, X, XII and XIV the nitrogen atom can be
further flmctnonahzed to provide additional analogs, such as by treating with methyl iodide

in the presence of a base to afford the N-methy! derivatives.
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Scheme II
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The 4-aminopyrazole-5-carboxylate can be used to prepare pyrazolopyranone and

pyrazollopyxidinone derivatives, in which the A-B residue is attached to a carbon atom of
5  the bicyclic core, as shown in Scheme III. N-protection of V as described previously can
be followed by straightforward conversion of the ester residue to an acid chloride.
Treatment of this acid chloride with a zinc cuprate reagent derived from Br-CH,-A-B (A =
aryl) will afford the ketone XVII after N-deprotection. Heating XVII with
dimethylformamide dimethylacetal or with an orthoester can provide the
67
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~ pyrazolopyridinone compounds XVIII. Conversion of the 4-amino residue of XVIX to a

hydroxyl group via the diazonium ion will lead to XEX, which will provide the
pyrazolopyranone deriva_it_ives XX under similar cyclization conditions. Alternatively,
treatment of the acid chloride XXI, obtained as described above where N-PG can represent

" a carbamate protected nitrogen or can represent conversion of the amino group to an azide

group as described previously, with a suitable enamine in the presence of a base such as
triethylamine can afford the ketone XXII. N-deprotection followed by heating will afford
the pyrazolopyridinones XXIII (XV. 101 where R? = H). Also, the ketone XVII can be
prepared from the cyano compound III by treatment with a suitable bromoketone in the

presence of a base such as carbonate or triethylamine. The required bromoketone is readily

‘available by treating an app'rbpriate acid chloride with diazomethane followed by HBr. It
-will be recognized by those skilled in the art that the syntheses of the cbmp_ounds

described in Scheme III may require additional protection/deprotection steps or
modifications in the order of carrying out the steps, depending on additional functionality

‘présent in the compounds of interest.
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Scheme II1
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Additional oxygen-containing bicyclic systems can be prepared as shown in
5 Scheme lIV. The 4-amino-5-carboxylate V can be converted to its 4-hydroxy derivative via
the diazonium ion to give XXIV. Ester deprotection and amide bond formation with an
appropriate H,N-A-B as described in Scheme II will afford the amide XXV. Altematively,
the amide bond can be formed directly from the ester by addition of the aluminum reagent
derived from H,N-A-B and trimethylalominum. The 4-hydroxy substituent can be easily

10 protected if required by any of a number of protecting groups, such as with ¢-
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butyldimethylsilyl ether (TBS), and then deprotected following amide bc;nd' formation.
Treating the hydroxy amide XXV with carbonyl diimidazole or othe_f phosgene equivalent,
such as triphosgene, can érbvid_e the bicyclic core XXVIL. Heating— XXYV in the presence of
' paraformaldehyde in the pfesehce of ﬁ suitable acid such as pitoluénesulfonic acid will
5 provide XXVII (R® = H). Alternatively, XXV can be treated with dibromomethane in the
presence of a suitable base such as lcarbonate to afford XXVII (R® = H). Other aldehydes
aﬁd substituted dibromomethanes can provide substituted derivatives of XXVII where R’

is not hydrogen.
Scheme IV
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Scheme V
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Additional bicyclic systems in which the A-B residue is substituted on a carbon

atom can be prepared as shown in Scheme V. N-protection of 4-aminopyrazole-5-

5 carboxylate V can be followed by manipulation of the ester to afford an acid chloride or an
N-methoxy-N-methyl amide. Addition of an enolate derived ﬂ”om.ROZCCHz-A-B and a
base such as lithium diisopropylamide or lithium hexamethyldisilazide provides XXVIIL.
The N-methoxy-N-methyl amide is the preferred reaction partner for this addition, as this
functionality prevents the formation of overaddition products. Alternatively, the enolate

10 addition reaction could be done on the ester as well. N-deprotection of the 4-amino
substituent allows it to close onto the ester residue and provides the
pyrazolopiperidinedione XXIX. Manipulation of the ester residue of XXVIII can lead to

XXX where X represents a suitable leaving group such as a bromide or mesylate residue.
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A variety of methods can be utilized for the transformation of XXVIII to XXX, such as
ketone protection, reduction of the ester to a primary alcohol, ketone deprotection and
conversion of the primary alcohol to a bromide using CBry/PPh; or to a mesylate using

mefhanesu]fony-l chloride and a base such as triethy]aminé._ Altefnatively, the ester can'be

‘hydrolyzed to the acid that can be reduced to the primary alcohol with borane and

converted to a leaving group as just described. N—deprotect_ioh' liberates the 4-amino group,
which provides compounds of structure XXXI upon heating or treatment with base. The
corresponding oxygen derivative is also available from XXV-I_II. N-deprotection,
diazotization with NaNOz. in acidic medium and treatment with sulfuric acid produces the

4-hydroxy derivative XXXII. Protection of the alcohol functiohality, for example as the
TBS ether, followed by ester manipulation as described above and subsequent alcohol
deprotection, produces XXXIII. Treatment of XXXIII with a suitable base such as
carbonate leads to ring closure to afford compounds XXXIV. Altematively, compounds
XXXHI where X = OH can be closed to XXXIV via a Mitsunobu reaction by treatment
with diethylazodicarboxylate and triphenylphosphine. - '

In scheme VI is shown how to make additional bicyclic systems in which the A-B

~ residue is substituted on a carbon atom and the ring is substituted with an R’ group. Ester

XXVIII can be converted under standard conditions to the N-methoxy-N-methyl amide
XXXV. Addition of an appropriate Grignard reagen'f R3Mg_Br produces a ketone, which
upon N-deprotection and heating in acidic conditions leéds to the substituted pyridones
XXXVI1. Hydride reduction, with REDAL for example, will produce the piperidone
XXXVIIL. Alternatively, diisobutylaluminum hydride reduction of the N-methoxy-N-
methyl amide gives an aldehyde which will add a suitable Grignard reagent R*MgBr to
afford XXXVIII. Conversion of the alcohol to a leaving group, for example by making the
mesylate with methanesulfonyl chloride and a trialkylamine base, followed by N-
deprotection leads to ring closure to piperidones XXXVII. The alcohol XXXVIII can also
be prepared from enamine XXII from Scheme III by hydrolysis to the corresponding

aldehyde followed by addition of the appropriate Grignard reagent R"MgBr.
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Scheme VI
1) Ester 1) RsMgBr
: deprotection
! 2) (coc 2) N-deprotection
2: )
HN(OMe)Me -3) acid, heat
1) ketone protection
2 D§B A Hydride
3 R MgBr reduction
4) Ketone deprotection
1) H,0* 1) MsCl, base
xa O R D _
- 2) R°MgBr ‘ A-B  2) N-deprotection

Preparation of a bicyclic system containing a seven-membered ring in which the A-
B residue is attached to a carbon atom is described in Scheme VII. N-protection of |
aminoketone XVII, where N-PG represents preferably an N-protected nitrogen wherein
both N-H groups are masked, such as by conversion to an azide group, is followed by
formation of a ketone enolate, with a base such as lithjum diisopropylamide, and reaction
with a bromoacetate to afford XXXIX. N-deprotection followed by heating of the resulting
amino ester affords XL. Alternatively, the ester can be converted by straightforward means
to a more reactive species prior to ring closure, such as a mixed anhydride or acid chloride.
Treatlﬁent of XVII with bromoacetyl bromide and a base such as triethylamine gives the
acylamine XLI that can be cyclized by formation of the ketone enolate with a base such as
lithium diisopropylamide. |
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Scheme VII
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Additional seven-membered ring-containing bicyclic systems can be prepared as
shown in Scheme ViII,' The hydrazidoyl halideIl, prepared as shown in Scheme 1, can be
cyclized with a cyanopyruvate in the preSence of a base such as alkoxide to afford 4-
cyanopyrazole XLII. Eslter}'deprOtection and coupling with H,N-A-B as described in
previous schemes yields":(_:yanoamide' XLIII. Reduction of the nitrile can be accomplished
by various methods, such as by catalytic hydrogenation or by reduction with sodium
borohydride in the presence of cobalt chloride. Cyclization of the resulting aminoamide
using carbonyl diimidaz:él'e or other phosgene equivalent' as described previously affords
compounds XLIV. For the corresponding compound wherein the A-B residue is attached
to carbon, the ester XILII can be converted to the N-methox'y—N—methyl amide as described
previously. Treatment of fhis amide with the enolate derived from RO,CH,A-B yields the
ketone XLV. Catalytic hydrogenation of the nitrile affords. an amine that upon heating
undergoes cyclization to afford XLVI. The oxygen containing analog corresponding to
XLIV is obtained from ester VI, prepared as described in Scheme 1. The group R’
represc;nts preferably a 2-furyl residue as a masked carboxylic acid. Reduction of the ester
group of VI with a hydride reducing agent such as diisobutylaluminum hydride is followed
by protection of the resulﬁhg primary alcohol, such as by a TBS ether. When R” is 2-furyl,

 the carboxylic acid can be unmasked by oxidation by a variety of reagents, including -

ozone, potassium permanganate, and sodium periodate in the presence of ruthenium

trichloride. Coupling with a suitable with H,N-A-B as described in previous schemes
: 74
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yields the amide XL VII. Deprotection of the alcohol affords a hydroxy amide, which can
be cyclized using carbonyl'_. diimidazole as described previougly to afford compounds

XLVIIL
Scheme VIII
0
NC Rl‘ Rll
R, X \)LCOZR CN 1) Ester deprotection CN
\ﬁ base e N 7 l - N./ , -
N, N COR 2) HzN-A-B N N SA—B
NH . coupling agent; or
#) ot) et), o
¢\ /s $ 1) H;N-A-B, AlMe;
I XLII (on ester) XLII
1) Ester deprotection 1) Reduction
P 2) (COCI)2; HN(OMe)Me 2) CO(imid),
Rozc\)LR, 3) RO,CCH,A-B or other
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Rl!

) -COR N" i CO,R N =o
N | N A—B N N‘A .
N _y o A
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Bicyclic compounds of Formula I containing a carbon atom at the pyrazole 4-
position are prepared by a [3+2] cycloaddition strategy as shown in Scheme IX (fora
review of [3+2] cycloadditions, see 1,3-Dipolar Cycloaddition Chemistry (Padwa, ed.),

10 Wiley, New York, 1984). _
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Scheme IX
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Treatment of unsaturated lactone XLIX which is readlly available by standard

procedures known to those skﬂled in the art, w1th an aluminum reagent prepared from an
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appropriate amine HzN-A'-% and trimethylléluminum affoids ﬁle ring- opened amide L.
Conversion of the primary alcohol under standard conditions to a suitable leaving group,
such as a bromide or mesylate, and subjection to basic conditions affords the required
unsaturated lactam LI. Treatment of hydrazidoyl halide II, prepared as shown in Scheme I
where X = Cl or Br, with tricthylamine generates a 1,3-dipolar intermediate LI, which
can undergo a [3+2] cycloaddition with the olefin LI to produce the bicyclic pyrazolidine
LI as the predominant regioisomer. Mild oxidation with reagents such as chloranil or
nickel peroxide will produce the pyrazolopiperidones LIV. Further oxidation, such as with
DDQ, can produce the unsaturated derivatives LV, These steps can be reversed such that
initial complete oxidation to LV can be followed by reduction, such as by catalytic
hydrogenation, to produce LIV. The ketone derivatives can be prepared by condensation
of an appropriate amine H,N-A-B with the cyclic anhydride LVI to give LVIIL.
Altematively, a saturated derivative of LVI can be condensed with an appropriate amine
H;N-A-B followed by oxidation to the unsaturated derivative LVII, such as by treatment
with LDA/PhSeSePh and subsequent oxidative selenoxide elimination. The olefin LVII
undergoes similar [3+2] cycloaddition to give a pyrazolidine intermediate that is readily
oxidized to the pjrazolopiperidine_dione derivatives LVIII by a variety of oxidizing '
agents. ' o

An alternative preparation of compound LIV is also described. A standard
alkylation/acylation sequence on the amine H;N-A-B affords amide ester LIX, which
contains a protected ketone functionality. A variety of reaction conditions can be employed
for these transformations, which are known to those skilled in the art. Deprotection of the
ketone followed by Dieckmann condensation under basic conditions affords the cyclic
diketoamides LX. Condensation of LX with an appropriate hydrazine is readily
accomplished by heating in a solvent such as acetic acid or ethanol to afford the previously
described LIV.

!Pyrazolopiperidoﬁe compounds LXVI (where n=1) wherein the pyrazole 4-
substituent R'% is a trifluoromethy! group can be prepared via the method outlined in
Scheme X. Coupling of the acid LXI with amines H,N-A-B can be accomplished under a
variety of conditions, such as via the acid chloride, giving amide LXII. A straightforward
sequence involving cleavage of the tetrahydrofuran ring and intramolecular cyclization on
the amide nitrogen affords the ketolactam LXIII. This compound can also be prepared

from the lactam LXIV by introduction of sulfur substituents and subsequent oxidation to
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the ketolactam LXIII. Formation of the ‘morpholine or related enamine followed by
reaction with trifluoroacetic anhydride leads to the trifluoroacetylated intermediate LXV.
Altemnatively, dichlorination of lactam LXIV with PCl; or analogous reagents, heating
with excess morpholine or related amine, and reacting the t_#,namine derived in this way
5  with trifluoroacetic anhydride also yields the trifluoroacetylated intermediate LXV. This
compound can be readily condensed with 'an_ appropriate hj.drazine to afford the
- pyrazolopiperidone co:ﬁj)@hnds LXVL Analogoué cheinisf;y can be utilized to afford
[5,7)-fused ring sys_tems'(v'v_'here n=2). _ '
Unsaturated analqgs' of the above compounds can be prepared as shown in the
10  bottom of Scheme X. Bromination of LXVIL, prepared as described in Scheme IX and the
top of Scheme X, aﬂ'ordé br_omo analog LXVIII. Elimination of HBr by treatment with
any of a variety of bases, such as DBU, will afford the unsaturated bicylic analogs LXIX.
Additional analogs can be prepared by displacement of the bromide LXVIII by any of a

wide variety of nitrogen-, oxygen- and sulfur-based nucleophiles.-

15 _
Scheme X o o _
' ) 1. BBr3, CH2C12 X
. - _ 2. Ac,0O
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- ' TRAA - T MeSSMe
e _ | _ 2. Oxidn.
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Additional [5,7)-fused bicyclic systems which conitain an additional heteroatom in the
seven-membered ring can be prepared as shown in Schemc_é._ XI. Compounds LXXI where X is
O or S can be prepared from commercially available tetrahydfo—4H—pyran—4—one and
tetrahydroﬂﬁopyran—4—one. Photoinduced Schmidt rearrangement of
5 (t!iisopropylsilyl)_azidohydn'n (Evans, P. A. and Modi, D. P.J. Org. Chem. 1995, 60, 6662-
6663), which is formed from tetrahydro-4H-pyran-4-one and tetrahydrothiopyran-4-one,
provides tetrahydro-1,4-oxazepin-5(2H)-one and tetrahydro-1,4-thiazepin-5(2H)-one.
Compounds LXXI where X is NH or NR can be prepared by Schmidt rearrangement of 4-
piperidone monchydrate hydrochloride or protected 4-piperidone (Groves, J. T. and |
10 Chambers, R. R. Jr. J. Am. Chem. Soc. 1984, 106, 630-638). Ullmann coupling of the lactam
with I(Br)-A-B provides the lactam LXXII with an A-B residue. Dichloronation with
phosphorus pentachloride or related reagent affords a dichlorinated intermediate which can
react with morpholine to give the enamine LXXIII. Reaction of LXXIII with DMAP and an
appropriate acid chloride or acid anhydride provides the acylenamine intermediate LXXIV
15 which can be condensed with an appropﬁ_ate hydrazine in acetic acid to afford the [5,7]-fused
Bicyclic compounds LXXV.,

Scheme X1

X Schmidt X X
rearrangement ) I—A-B 7
- e e
> NE N
~ A B
[0}

Ulimann coupling

o [¢]
LXx L
(X =0, S(0),, NP) - X Lxxan
1) PCls
2) morpholine
_ heat
X g NHNH, R , R'*COC] or
/ 3 AcOH, heat . X—\ (R"*C0),0 X—\
-———— ———
N N ) N_,_p  DMaP \ N A—B
SEDR) N B SAR
o o\/l o 0\) o
LXXV LXX1V LXXIII

(X =0, 5(0),, NP)
Bicyclic compounds of Formula I which contain a carbon atom at the pyrazole 4
20  position and wherein the'A-B residue is attached to a carbon atom are also prepared bya
[3+2] cycloaddition strategy as shown in Scheme XI1. Unsaturated cyclic ketones LXXVI
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arc readily available by standard synthetic metliods known to those skilled in the art. The
[3+2] cycloaddition with the 1,3-dipole generated from II as described previcusly gives a
pyrazolidine intermediate that can be readily oXidiz_éd to the pyrazolocyclohexanone
LXXVII. Introduction .6f'a;35double bond, such as by ﬁ'e'ating with LDA and PhSeSePh
followed by oxidative se]eﬁoxide elimination, gives the unsaturated derivative LXXVIIL
Incorporation of a residﬁe’ such as a protected alcohol into the unsaturated ketone,
repfesented'by LXXIX, leads to pyrazolocyclohexanone LXXX following [3+2]
cycloaddition and sungqngnt oxidation. Deprotection of the alcohol and oxidation by a
variety of reagents afforcis fhe pyrazolocyclohexanedione LXXXI.

Scheme XII
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Additional bicyclic compounds of Formula I containing a carbon atom at the
pyrazole 4-position are described in Scheme XIII. Condensation of hydrazidoyl halide IT
15  with a diketoester in the presence of a base such as alkoxide affords pyrazoles LXXXII.

80



10

. WO 00/39131 S - PCT/US99/30316

Heating this ketoester in the presence of readily available hydrazines A-B-NHNH, affords
the pyrazolopyridazinones LXXXIII. For preparation of ﬁyxfazo_ldpyridazinones where R’
is hydrogen, the hydrazidoyl halide II can be cyclized with a furyl ketoester in the
presence of alkoxide base to afford LXXXIV. Standard functional group manipulations,
involving ester reduction aﬁd protection, furyl oxidation and esterification leads to
LXXXYV, although not necessarily in that order. Those skilled in the art will be able to
determine a proper order and appropriate reagents for achieving these transformations.
Alcohol deprotection and oxidation, such as by manganese dioxide, affords an aldehyde
ester which readily produces LXXXVI upon heating in the presence of a hydrazine A-B-
NHNH,. Appropriate functional group manipulation of LXXXIV, of which many methods
are available, can also afford ester acids LXXXVIL Activation of the carboxylic acid,
such as by formation of the acid chloride with oxalyl chloride, followed by heating in the
presence of a hydrazine A-B-NHNH, affords the pyrazolopyridazinedione LXXXVIIL.
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Scheme XIII
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The preparation of the compounds of Formula I where the five-membered ring is
triazole is accomplished using azide intermediates. Azides readily undergo [3+2]

5 cycloaddition reactions with a variety of olefins and alkynes, and the application of this
reaction to the synthesis of the triazole-fused bicyclic compounds of Formula I is shown in
Schemé XIV. As described for the pyrazole-fused compounds previously, the 4-amino-
l,2,3-triazole-5-carboxylate XCII is a particularly useful intermediate for the preparation
of many of the triazole-fused bicyclic systems. The required azides LXXXIX are readily

10 available. Aliphatic azides are eaSily prepared from the corresponding bromide by
displacement with sodium azide in solvents such as dimethylformamide and dimethyl
sulfoxide. Where “G-(CH,)s~" represents an aryl azide (G is aryl, s = 0), the azides are
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readily available from the correspondmg aniline by dlazotlzation with NaNOz in acidic
medium followed by dlsplacement of the diazonium ion with sodium azide. The [3+2]
cycloaddition of azides LXXXIX with nitroolefins XC (R’ = Me, 2-furyl) affords the
triazoles XCI as the major product, in which initial cyclization to a triazoline intermediate
is followed by autooxidation to the triazole products (Cailleux, P.; et. al. Bull. Soc. Chim.
Belg. 1996, 105, 45). These reactions can be performed in refluxing benzene or similar
solvents at similar temperatures. Conversion of XCI to the 4-amino-1,2,3-triazole-5-
carboxylate XCII is straightforward. WhenR’ is methyl, oxidation of the methyl group
with an oxidant such as KMnO, gives the carboxylic acid which can be esterified to an
appropriate ester. Reduction of the nitro group by any of a variety of reducing agents,
preferably SnCl, or catalytic hydrogenation, gives XCII. When R’ is 2-furyl, the
carboxylic acid can be unmasked by a variety of oxidizing agents, including ozone,
KMnO, and sodium periodate/ruthenium trichloride, to give the carboxylic acid which can
be esterified and reduced as described above to afford XCIL The 4-hydroxy-1,2,3-triazole-
5-carboxylates can be obtained via the diazonium ion of XCII as described for the
pyrazole series to afford XCIV. _ _

The reaction of azides LXXXIX with active methylene compounds is also
illustrated in Scheme XIV. Treating LXXXIX with cyano- or nitropyruvates in the
presence of a base such as alkoxide affords triazoles XCIIL The triazole-4-carboxylate
derivatives can be prepared by treating LXXXIX with a furyl ketoester in the presence of
alkoxide base to afford XCV. These reactions are analogous to those described in Scheme
I for the pyrazole derivatives. The triazole-containing bicyclic systems having a carbon
atom at the 4-position of the triazole can be prepared by [3+2] cycloaddition of an
appropriate azide LXXX]X with an unsaturated lactam LI or an unsaturated cyclic ketone
LXXVLI. These cycloadditions are performed by heating in an appropriate solvent, such as
benzene or toluene. The resulting triazoline intermediates are readily oxidized to the fused
tnazolels using chloroanil, nickel peroxide or other mild oxidant to give XCVI and
XCVIL, respectively. The triazole intermediates XCI, XCII, XCHII, XCIV, XCV, XCVI
and XCVII can be transformed into the final triazole-containing bicyclic compounds
described by Formula I following the procedures described for the corresponding pyrazole
derivatives in Schemes II-XI. The nitro group present in XCI and XCIII can correspond to
the ‘;N-PG” residue described in Schemes II-VIII, or alternatively, the nitro group can be
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reduced at an appropriate time and further protected as a suitable carbamate derivative or

as an azido group.
. Scheme X1V
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The preparation of the compounds of Formula I whére the five-membered ring is
isoxazole is 'accomplishéd as shown in Scheme XV. The hj?droXiminbyl chloride XCIX is -
a useful intermediate for the preparation of 1soxazole—ﬁ1sed compounds. This intermediate

is readily available from appropnate aldehydes XCVIII by oxime formation with
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hydroxylamine followed by chlorination with N—chlorosué;i;limide. Treétment of XCIX
with a cyanoacetate in the._p_resence of a base such as carbg_g_gge results in cyclization to
givea S-aminoisoxazole#—éarboxylate-C. The amino resi(iu.é. of C can be readily
converted into the corresponding hydroxy or cyano derivatives CI and CII, respectively,
via the diazonium ion, as described earlier for the pyrazole and triazole compounds.

The isoxazole-5-carboxylates are available from cyclization of XCIX with a furan
ketoester to give CIIL Oxidation of the furan to a carboxylic acid residue is accomplished

by a variety of oxidizing agents as described earlier.

The hydroxyiminoyl chloride XCIX can also be treated with a base such as
triethylamine to generate a nitrile oxide intermediate, which can undergo [3+2)
cycloaddition reactions with appropriate olefins or alkynes. This is a convenient method
by which to prepare bicyclic compounds containing a carbon atom at the S-position of the
isoxazole ring. For example, cycloaddition with the unsaturated lactam LI leads to
formation of a fused isoxazoline intermediate which is readily oxidized with reagents such
as nickel peroxide, chloranil or DDQ to afford CIV. Cycloaddition with unsaturated cyclic
ketone and oxidation under the same conditions affords the ketone analog CV. The
isoxazole-fused intermediates C, CI, CII, CIII, CIV and CV can be transformed into the
final isoxazole-containing bicyclic compounds described by Formula I following the
procedures described for the corresponding pyrazole derivatives in Schemes II-XI.
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. Scheme XV
| pn |
1) H,NOH . HCl Ny  ROC” CN
© EOH S
¢\ /s 2) NCS,DMF G\ /8 base -

XCVII g ' XCIX

XCIX
H .30 1) triethylamine,
+ - .
\A—-B 2) [OXid]
G ]
(8]
XCIX. L}
n3 1) triethylamine,
N heat
| ——————
,D/ ~a—B  2)[oxid]
s
LXXVI

The preparation of the compounds of Formula I where the five-membered ring is
isothiazole is accomplished as shown in Scheme XVI. One method for preparing the 5-
aminoisothiazole-4-carboxylate intermediate CVIII proceeds from readily available acid
chloride CVI. Condensation of CV1 with a cyanoacetate in the presence of a base such as
a magnesium alkoxide followed by treatment with ammonia in an alcoholic solvent gives

an aminonitrile CVIL Treatment with hydrogen sulfide in the presence of a base such as
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triethylamine affords a thidamide that can undergo an oxidative cyclization to CVIII upon
treatment with hydrogen peroxide or bromine. As described in previous schemes, the
amino residue can easily be converted into the corresponding hydroxyl or cyano
derivatives CIX or CX, respectively.

Another useful intermediate for the preparation of isothiazole compounds of the
present invention is the nitrile sulfide CXIIL This intermediate can be generated
conveniently from heterocycle CXI1I, which itself can be prepared from amides CXI either
by treating with chlorocarbonylsulfenyl chloride or by treating with
trichloromethanesulfeny! chloride followed by aqueous sodium hydroxide. Thermolysis of
heterocy(_:le CXI1 affords the nitrile sulfide CXHI, which can undergo many of the same
reactions as the corresponding nitrile oxide intermediates. For example, [3+2]
cycloaddition of CXIII with olefins LI and LXXVI can afford, after subsequent mild
oxidation as described previously, the isothiazole-fused compounds CXIV and CXV,
respectively. Isothiazole intermediates CVIII, CIX, CX, CXIV and CXV can be
transformed into the final isothiazole-containing bicyclic compounds described by
Formula I following the procedures described for the corresponding pyrazole derivatives
in Schemes II-XI.
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Formula I also describes pyrazole-fused bicyclic compounds in which the “G-
(CH,),-" group resides on a carbon atom of the pyrazole ring. These compounds can be

prepared as shown in Scheme XVIL Condensation of acid chlorides CVI with
cyanoacetates in the presence of a base such as magnesium methoxide affords an enol

derivative that is converted to the enol ether CXVI (X = OMe) with diazomethane or to
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the chloro derivative CXVI (X = Cl) with POCl;. Heating witﬁ hydrazine (R’ =H) or a
substituted hydrazine affords 5-amino-4-carboxylate CXVIL The amino residue of CXVII
can be converted to the hydroxyl or cyano derivative CXVIII or CXIX, respectively via
the diazonium ion as described previously.

The S-carboxylate derivatives can be prepared by condensing a substituted
hydrazine with a hemiacetal or related derivative represented by CXX. Chlorination or
bromination with NCS or NBS, respectively, affords the hydrazidoyl halides CXXI.

- Reaction of CXXI with the anion of a furyl ketoester affords the S-carboxylate CXXII, the

furan residue of which can be oxidized to a carboxylic acid residue by methods described
previously.

The hydrazidoyl halides CXXI can alsb participate in [3+2] cycloadditions as
described previously to afford, after oxidation of the intermediate pyrazolines, the
pyrazole-fused compounds CXXIII and CXXIV. The intermediates CXVII, CXVIII,
CXIX, CXXII, CXXIII and CXXIV can be transformed into the final C-linked pyrazole-
containing bicyclic compounds described by Formula I following the procedures described

for the corresponding N-linked pyrazole derivatives in Schemes T1-XI.

89



WO 00/39131 PCT/US99/30316

Scheme XVII
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* Bicyclic compounds of the present invention in which the five membered ring is

pyrrole and the G-containing group is attached to a carbon atom can be prepared as shown in

Scheme XVIII. For compounds of this type wherein a nitrogen atom is required at the pyrrolo

2-position, the 2-aminopyrrole CXXVI is a useful intermediate. This compound can be
prepared by condensation of readily obtained aminocarbonyl compounds CXXV with an

appropriate cyanoacetate. This condensation can be carried out under basic conditions or by

90



WO 00/39131 PCT/US99/30316

heating with azeotropic reiioval of water. The 2-aminop§"ﬁ‘61es CXXVI can be diazotized
-and subsequently converted into the 2-cyano- and 2-hydroxypyrroles CXXVII, which are
suitable intermediates for a variety of the bicyclic compounds of this invention. Pyrrole 2,3-
dicarboxylates can also be prepared from aminocarbonyl compounds CXXV. Michael
5  addition under basic conditions with acetylenedicarboxylate esters is followed by in situ ring

| closure to afford the pyrrole 2,3—dicarboxylate diester. Selective hydrolysis of one of the
esters, typically the 2-ester, affords the pyrrole 2-carboxylic acid CXXVIIL Curtius
rearrangement of CXXVIII affords another route to the 2-aminopyrrole CXXVI. Also, the
carboxylic acid can be reduced to the alcobol CXXIX using borane or by sodium borohydride

10 reduction of the derived mixed anhydride. Following procedures described in Schemes I-VIII
and Scheme XI1I, the intermediates CXXV I, CXXVII, CXXVIII and CXXIX can be
converted to the final pyrrolo-fused bicyclic compounds of Formula I. Other procedures not
described here are also known to those skilled in the art and can be used to prepare the
pyrrolo-fused bicyclic compounds of Formula I.

Scheme XVIII
) . R3a R3a
ol 'NC._ CO;R \ NaNO,, H"; \
HN-R ~ N l N2 CuCNorH,s0, N X
o heat (-H;0) N\ —_— !
— CO.R CO,R
G )s G/, | G )s
CXXV . CXXVI CXXVII
X=CN, OH
Curtivs
rearrangement
R3a R\3a
-n3
HN-R™ 1) RO,C—==—CO,R N ] COH Borane, or N ’ OH
N\ _— N\
}0 —_— ~COR IBCF; then NaBH, COR
2) selective hydrolysis
G; )s s G . G )_s
CXXv cxXxXvin CXXIX

Bicyclic compounds of the present invention in which the five membered ring is furan
and the G-containing group is attached to a carbon atom can be prepared as shown in Scheme

20 XIX. For compounds of this type wherein a nitrogen atom is required at the furyl 2-position,
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the 2-aminofuran CXXXI is a useful intermediate. These compounds can be prepared
analogously to the pyrrole analogs described in Scheme XVIII. Thus,condensation of readily
obtained hydroxycarbdnjll' compounds CXXX with an .app_r_opﬁate cyanoacetate affords the 2-
aminofurans CXXXI. This condensation can be cartied out under basic conditions or by
heating with azeotropic removal of water. The 2-amin6ﬁ1ran§ CXXXI can be diazotized and
subsequently oonverted into the 2-cyano- and 2—hydroxyfurans CXXXI1I, which are suitable
intermediates for a vanety of the bicyclic compounds of this invention. Furan 2,3-
dicarboxylates can also be prepared from hydroxycarbonyl compounds CXXX, analogously to
the pyrrole analogs described in Scheme XVIIL Michael addition of CXXX under basic
conditions with acetylenedicarboxylate esters is followed by in situ ring closure to afford the
furan 2,3-dicarboxylate diester. Selective hydrolysis of one of the dsters, typically the 2-ester,
affords the furan 2-carboxylic acid CXXXIIL. Curtius rearrangement of CXXXIII affords
another route to the 2-aminofurans CXXXI. Also, the carboxylic acid can be reduced to the
alcohol CXXXIV using borane or by sodium borohydride reduction of the derived mixed
anhydride. Following procedﬁres described in Schemes TI-VIII and Scheme X111, the
intermediates CXXXI, CXXXII CXXXII and CXXXIV can be converted to the final furan-

'~ fused bicyclic compounds of Formula 1. Other procedures not described here are also known

to those skilled in the art and can be used to prepare the ﬁnan—ﬁlsed bicyclic compounds of

Formula I.
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Scheme XIX
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Bicyclic compounds of the present invention in which the five membered ring is
thiophene and the G-containing group is attached to a carbon atom can be prepared as shown
in Scheme XX. For compounds of this type wherein a nitrogen atom is required at the
thiophene 2-position, the 2-aminothiophene CXXXVI is a useful intermediate. These
compounds can be prepared analogously to the pyrrole analogs described in Scheme XVIII.
Thus, condensation of readily obtained mercaptocarbonyl compounds CXXXV with an
appropriate cyanoacetate affords the 2-aminothiophenes CXXXVI. This condensation can be
carried out under basic conditions or by heating with azeotropic removal of water.
Altematively, condensation of the c&anoacetate with ketone CXXXVIII affords olefin
CXXXIX. In a subsequent step, CXXXIX can be converted into 2-aminothiophenes
CXXXVI by treatment with Sg and a base such as triethylamine. The 2-aminothiophenes
CXXXVI can be diazotized and subsequently converted into the 2-cyano- and 2-
hydroxythiophenes CXXXVII, which are suitable intermediates for a variety of the bicyclic
compounds of this invention. Thiophene 2,3-dicarboxylates can be prepared from alkali-metal
acetylenethiolates CXL. These compounds react with acetylenedicarboxylate esters in a [3+2)
cycloaddition to afford thiophene 2,3-dicarboxylate diesters. Selective hydrolysis of one of
the esters, typically the 2-ester, affords the thiophene 2-carboxylic acid CXLI. Curtius
rearrangement of CXLI affords another route to the 2-aminothiophenes CXXXVIL. Also, the

93



WO 00/39131 PCT/US99/30316

carboxylic acid can be reduced to the alcohols CXLII using borane or By sodium borohydride
reduction of the denved mixed anhydride. Following procedures described in Schemes II-VIII
and Scheme XI1I, the mtennedlates CXXXVI, CXXXVII CXLI and CXLII can be
converted to the final thlophene-fused bicyclic compounds of Formula I. Other procedures not

5  described here are also known to those skilled in the art and can be used to prepare the
thlophene-fused bicyclic compounds of Formula 1.

Scheme XX
+
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o base (-HzO) ’ N\ ’ - N\
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-' >\ T
o ) > COR IBCF then NaBH4 COsR
Vg 2) selective hydrolysis )s - c{),
CXL o CXLI cxXLu
10 Bicyclic compounds of the present invention in which the five membered ring is

imidazole and the G-containing group is attached to a nltrogen atom can be prepared as shown
-in Scheme XXI. These compounds CXLII through CLXIV, where the R group may be alkyl,
aryl or a protecting group PG, are available either from commercial sources or throixgh known
- prior art and can be repreéented generically by CLXV. Suitable protection of the imidazole
15  nitrogen affords compounds of the type CLXVI, which are further elaborated via a cupric
mediated coupling of appropriate A-B containing boronic acid to yield CLXVIL. Subsequent
removal of the imidazole-protecting group PG affords compéunds such as CLXVIIL. The
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introduction of a substituent G is accompliéiled as before bythe coupling of a G-containing

boronic acid in a manner such that the G-group is transferred to the imidazole nitrogen as

depicted by CLVIX.

Scheme XXI
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" The A-B moieties can be prepared by methods known to those of skill in the art.
The following publications, the contents of which are incorporated herein by reference,
describe and exemplify means of preparing A-B moieties: W097/23212, W0O97/30971,
WO097/38984, W098/06694, W0O98/01428, W098/28269, and WO98/28282.
Other features of the invention will become apparent in the course of the following
descriptions of exeniplafy embodiments that are given for illustration of the invention and

are not intended to be limiting thereof. -

EXAMPLES
_ _ Example 1 :
1-.[4-methoxyphenyl]-3-cyano-_6-[2'-methylsulfonyl-3-ﬂudro-[1,1']-biphen-4-yl]-l 3=
dihydropyrazolo-[4,3—d]-pyrimidine—5,7-dione.

MeO

Part A. a,a-l)icyano-4.-methoxyphenyl hydrazine imine _

Anisidine (18.84 g, 152;99 mﬁxol) was dissolved in 225 mL of water followed by
the addition of 32.7 mL (392.4 mmol) of concentrated HCI and then the mixture was
cooled in an ice bath. NaNOz (13.72 g, 198.89 mmol) was dissolved in 45 mL of water and
added in several portions. The solution was stirred for. 10 minutes and poured into a flask
containing a solution of 10.10 g (152.99 mmol) of malononitrile and sodium acetate (27.61
g2, 336.59 mmol) i in 36 mL of methanol and 75 mL of water. A heavy yellow precipitate
immediately formed (29.9 g, 97 %) and was isolated as the tltle compound by suction
filtration. LRMS (NH3-CI): 218.2 (M+NI_-I4) .

f .

Part B. Methyl (1-[4-'Methoiyphenyl]-3-cyano-4—amin_o)pyrazolé—S—carboxylate.

a,a-Dicyano-4-methoxyphenyl hydrazine imine (20.00 g, 99.92 mmol), methyl
bromoacetate (16.81 g, 109.90 mmol), 4-N,N-dimethyl pyridine (1.22 g, 9.99 mmol) and
potassium carbonate (34.52 g, 249.79 mmol) were dissolved in N,N-dimethyl formamide
and heated to 100°C for several hours. The solution was diluted with ethyl acetate and
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washed 4 times with br_iné. The organics were dried over MéSO.;, ﬁlteréd through a pad of
silica gel and the volatileé were removed. The title compound was purified by dissolving
in hot diethyl ether and collecting the solids (9.18 g, 34%) that formed upon cooling by
filtration. LRMS (ES+): 273.2 (M+H)".

Part C. Methyl (1-[4-Methoxyphenyl]-3-cyan0-4-azido)pyrazole-5-carboxylate.

Methyl (l-[4-Methoxyphenyl]—3-cyano-4-amino)pyrazole-5-carboxylate (3.36g,
12.34 mmol) was dissolved in TFA and cooled to 0 °C followed by the addition of NaNO,
(0.94 g, 13.57 mmol) and then the reaction was stirred at that temperature for 45 min.
NaN; (0.80 g, 12.34 mmol) was dissolved in a minimal amount of water and added in
portions to the TFA solution. The solution was allowed to stir at 0 °C for 45 min and
added slowly to a saturated water solution of NaHCO;. The solution was diluted with ethyl
acetate and washed twice with brine. The organics were dried over MgSQ,, filtered
through a plug of silica gel and the volatiles were removed to give the title compound as a
tan solid (1.0 8 57%). LRMS (NH;-CI): 316.3 (M+NH,)".

Part D. l-[4-methoxyphenyl]—3-cya'no-4-azido-5—[2'-methylsulfonyl—3-ﬂuoro-[l,l?]-
biphen-4-yllJaminocarbonyl]pyrazole.

{2’-methylsulfonyl-3-fluoro-[1 »1']-biphen-4-yllamine hydrochlon‘de (1.00 g, 3.31
mmol) was dissolved in anhydrous methylene chloride followed by the addition of
trimethylaluminum (9.94 mL. 19.88 mmol) as 2.0 M solution in toluene. The solution was
stirred at ambient temperature until gas evolution ceased. Methyl (1-[4-Methoxyphenyl]-3-
cyano-4-azido)pyrazole-5-carboxylate (0.988 g, 3.31 mmol) was added and the solution
stirred overnight at room temperature and feﬂuxed for an additional 2 hrs. The solution
was allowed to cool to room temperature and the solution slowly quenched with a
saturated solution of ammonium chloride. The reaction was diluted with ethyl acetate and
washed twice with a 5% solution of citric acid. The organics were dried over MgSO, and
filteretl through a plug of silica gel. The title compound was purified by column
chromatography eluting with 1:1 hexane/ethyl acetate (0.09 g, 5%). LRMS (ES-): 530.1
(M-H)".

PartE. l-[4-methoxypheny_l]-3-cyano-4-amino-5-[2'-methylsulfonyl-3-ﬂuoro—[1,1 'l-
biphen-4-yljaminocarbonyl}pyrazole.
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 1:[4-methoxyphenyl}-3-cyano-4-azido-5-[2"-methylsulfony}-3-fluoro-[1,1'}-biphen-
4-yl]aminocarbony1]pyrézole (0.09 ¢, 0.1 69 mmol) was dissolved in methanol followed by
the addition of SnCly2 H,0 (0.321 g, 1.69 mmol) and the solution refluxed for 1 hr. The
volatile were removed ﬁnder reduced pressure and the residue stirred in'TFA, filtered
through a pad of Celite® and the residue purified by preparative HPLC chromatography to
yield the title compound as a white solid (30 mg 19%). LRMS (ES+): 506.3 (M+H)".

Part F. 1-[4-methoxyphenyl]-3-cyano-6-[2'-methylsulfonyl-3-fluoro-[1,1']-biphen-4-
yl}-1,4-dihydropyrazolo-[4,3-d]-pyrimidine-5,7-dione. .
l-[4-methoxypheny1]+3-cyano-4-arhino-5-[2'-‘methylsulfony1—3—ﬂuoro-[l,l']-
biphen-4-yl]aminocarbonyl]i)yrazole (0.02 g, 0.032 mmol) was dissolved in THF followed
by the addition of carbonyl diimidazole (0.010 g, 0.064 mmol) and the solution was stirred
at room temperature for 48 hrs. and then at reflux for 0.5 hrs. The volatiles were removed
under reduced pressuré and the product purified by preparative HPLC (C18 reverse phase
column, elution with a HoO/CH3CN gradient with 0.5% TFA) and lyophilized to afford
the title compound of Example 1 as a white powder (1.9 mg, 11%). LRMS (ES-): 530.2

MHY

Example 2
1-[4amethoxyphenyl]-S—(methoxycarb(inyl)-46-[2'-aminoslilfonyl-3-ﬂuoro—[l,1 -
' biphen-4-yl]-l,6-dihydropyrazolo-[4,3—d]-’pyrimidin—7-one'._

MeO,C

m:é'élgj‘m

Part A. (1-[4-Methoxypheny-l]-3—cyano—4»-azido)pyrﬂiole—5—carboxylic acid.
Methyl (1-[4-Methoxyphenyl}-3-cyano-4-azido)pyrazole-5-carboxylate (5.9 g,
19.78 mmol) was dissolved in a 1:1:1 mixture of MeOH/H,0/THF followed by the
addition of NaOH (1.58 g, 39.56 mmo!) and the reaction was allowed to stir at room
temperature until all of the starting material was consumed by TLC. The solution was
acidified with 10% HCI and the product was extracted with ethyl acetate. The organic

layer was washed twice with brine and the solvent was dried over MgSO,, filtered and the
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volatiles were removed under reduced pressure to yield the tntle compound as a tan solid
(4.00, 71%). LRMS (ES-) 539.0 (M-H-COy).

PartB. l-[4-met_hoxyphenyl]-3-cyano-4-azido-5-[2-ﬂuoro-4-
bromophenyl)aminocarbonyl]pyrazole. _

l-[4-methoxyphenyl]—3-cyano-4—azidopyra_zole—5-carboxylic acid (4.00 g, 14.07
mmol) was dissolved in CH,Cl; followed by the addition of oxalyl chloride (1.84 mL,
21.11 mmol) and 1 drop of DMF. The mixture was allowed to stir-at room temperature for
2 hrs. The volatiles were removed under reduced pressure and the residue dried under high
vacuum for 1 hr. The residue was dissolved in CH,Cl, followed by the addition of DMAP
(3.44 g, 28.15 mmol) and 2-fluoro-4-bromo-aniline (2.67 g, 14.07 mmol) and the solution
stirred .ovémight at room temperature. The volatiles were removed under vacuum and the
product purified by trituration of the residue with ether/hexanes to afford the title
compound (1.50 g, 23%). LRMS (ES-): 454.0 (M-H)".

Part C. l-[4—methoxyphenyl]-3-(methoxycarbonyl)-4-amino—5-[2-ﬂuoro—4-
bromophenyl)aminocarbonyl]pyrazole.
_1-{4-methoxyphenyl]—3-cyano—4~azido-5-[2-ﬂuoro—4-
bromophenyl)aminocarbonyl]pyrazole (l .50 g, 3.28 mmol) was dissolved in MeOH
followed by the addition of tin (ID) chloride dihydrate (6.23, 32.88 mmol) and the solution

- refluxed for 2 hrs. The solution was dissolved in EtOAc and basified by the addition of

10% NaOH solution. The organics were washed twice with brine and dried over MgSO,
filtered through a pad of silica gel and dried under vacuum to give the title compound
(0.55 g, 39%). LRMS (ES+): 463.1 (M+H)".

Part D, 1-[4-methoxyphenyl]—3-(methoXycarb’onyl)—6—[2-ﬂuoro—4-bromophenyl]-l ,6-
dihydropyrazolo-[4,3-d]-pyrimidin-7-one. _
_ ll-[4-methoxyphenyl]—3-methoxyt:arbonyl-4-amino-5—[2-ﬂuoro-4—
bromophenyl)aminocarbonyl]pyrazole (055 g, 1.27 mmol) was dissolved in 25 mL of
96% formic acid and refluxed for 3 hrs The volatile were removed and the residue
dissolved in EtOAc and washed with a saturated solution of NaHCOs. The organics were
dried over a solution of MgSO,, ﬁltere_d_ through a plug of silica gel and the volatiles were
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removed to yield the title compound as a white solid (O 30 g, 50%). LRMS (ES+) 473.1
(M+H)". . o :

PartE. 1-[4-methoxypheny]]-3-(methoxycarbonyl)-6—[2'-ammosulfonyl-B-ﬂnoro—

{1,1'}-biphen-4-yI}-1, 6-dihydropyrazolo-[4,3-d]-pynmndm-7—one.
1-[4-methoxyphenyl}-3-(methoxycarbonyl)-6- [2-ﬂuoro-4-bromophenyl]-1 6-

dihydropyrazolo-[4,3-d]—pynm1dm—7-one (0.30 g, 0.633 mmol), TBAB (0.02 g, 0.06

- mmol), aqueous Na;COj3 (2M, 0.7 mL, 0.88 mmol), and 2-(N-terz-

butyl)phenylsulfonamide boronic acid (0.22 g, 0.88 mmol) were dissolved in 100 mL of
benzene and degassed with nitrogen for 30 minutes. Following the | purge,
tetrakls(tnphenylphosphme)palladxum(()) (0.036 g, 0.03 mmol) was added and the solution
stirred overnight at reflux. The solution was diluted with EtOAc and washed twice with
brine and the organics dried over MgSO,, filtered and the volatiles were removed under
reduced pressure. Purification by column chfomatography, eluﬁng with 1:1 hexane/EtOAc,
afforded 0.20 g (52%) of a tert-butyl sulfonamide. This compound (0.20 g, 0.33 mmol)
was dissolved in 25 mL of TFA and refluxed for 1 hour. The volatiles were removed under
reduced pressure and the product was purified by reverse phase HPLC (C18 reverse phase
column, elution with.a HO/CH3CN gradient with 0.5% TFA) and lyophi]izéd’ to afford
the title compound of Example 2 as a white solid. LRMS (ES+): 550.2 (M+H)". |

Example 3
1- [4-methoxyphenyl]-3-(ammocarbonyl)—6-[2’-annnosulfonyl—3-ﬂuoro-[l 1’]-b1phen-
4-yl]-1 6-dlhydropyrazolo-[4,3-d]-pymmdm—7-one '
HN

' _ MeO
Part A. (l-[4-Methoxyphenyl]-3-cyélho-4-azido)pyrazolé—S—carbOxylic acid.

Methyl (-]-[4-Met_h‘oxyphenyl]-3-cyano-4-azido)pyrazole-5-c.arboxylate from
Example 1, Part C (14.0 gr, 46.94 mmol) was dissolved in a 1:1 solution of THF/H,0
followed by the addition of lithium hydroxide monohydrate (5.90 g, 140.84 mmol) and the

solution stirred at room temperature for 4 hours. The solution was acidified with HCI, the
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organics were extracted with EtOAc and washed with brine. The organic layer was dried
over MgSQ,, filtered throtigh a plug of silica gel and the volatiles removed under reduced
pressure to yield 8.72 g (65%) of the title compound as a tan solid. LRMS (ES-): 283.1

(M-H)".

Part B, l-[4-methoxyphenyl]-3—cyano-4—azido-5-[(2-ﬂuoro-4-
bromophenyl)aminocarbonyl] pyrazole.

To a solution of (1 -[4-Methoxyphenyl]-3—cyano-4-azido)pyrazole—5-carboxylic acid
(822 g,28.92 mmol) in CH,Cl, was added oxallyl chloride (3.78 mL, 43.38 mmol) and 1
drop of DMF. The mixture was allowed to stir at room temperature for 2 hours. The
volatiles were removed under reduced pressure and the residue dried under high vacuum
for 1 hour. The residue was dissolved in CH,Cl; followed by the addition of DMAP (7.06
&, 57.84 mmol) and 2-fluoro-4-bromoaniline (5.49 g, 28.92 mmol) and the solution stirred
overnight at room temperature. The volatiles were removed under vacuum and the product
was purified by trituration of the residue with hexane/ether to give 7.9 g (60%) of the title -
compound as a solid. LRMS (ES-): 454.0/456.0 (M-H).

Part C. l-[4_-methoxyphenyl]-3-(aminocarbonyl)-4—azido—5-[(2-ﬂnoro-4-
bromdphenyl)aminocarbonyl]pyrazole.

. A solution of l-[4-methoxyphenyl}3—cyano-4—azido—5-[(2-ﬂuoro-4—
bromophenyl)aminocarbonyl]pyrazole (1.00 g, 2.32 mmol) in a 1:1 mixture of
MeOH:MeOAc was cooled in an ice/water bath. Gaseous HCl was bubbled through the
cooled solution for 15 minutes and the solution was stirred, with warming to room
temperature, overnight. The volatiles were removed under reduced pressure followed by
the addition of 25 mL of MeOH and 20 mL of 1 M HCl and the resulting solution was
stirred at room temperature for 2 hours. The solution was diluted with EtOAc, washed
with brine, the organics were dried over MgSO,, filtered through a pad of silica gel and the
volatiles were removed under reduced pressure to give 0.99 g (95%) of the title compound
as a tan solid. LRMS (ES+): 458.1/460.1 (M+H)*.

Part D, l-[4-_methoxyphenyl]-3-(aminocarbonyl)-6-[2-ﬂuoro—4-bromophenyl]-l,6-
dihyropyrazolo—[4,3-d]-pyrimidin-7-—one.
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To a solution of 1-[4-methozﬁyphenyl]-3-(amino¢arb0nyl)—4-azido-5-[(2-ﬂuoro-4—
bromophenyl)aminocarbodyl]pyr'azole (0.99 g, 2.20 mmol) in methanol was added tin (II)
chloride dihydrate (6.23, 32.88 mmol) and the solution refluxed for 2 hrs. The solution
was dissolved in EtOAc and basified by the addition of 10% NaOH solution. The organics
were washed twice with brine and dried over MgSO4 ﬁlteréd through a pad of silica gel
and dried under vacuum. The residue was dlssolved in 50 mL of 95% formic acid was
stirred at reflux for 2 hours The volatiles were removed under reduced pressure and the
residue was heated in methanol and filtered to afford 0.69 g (68%) of the title compound
as a solid. LRMS (ES+) 45 8 1/460.1 (M+H)

PartE. l-[4—methoxyphenyl]-3-(ammocarbonyl)-6—[2’-N-tert-butylammosnlfonyl-3—
fluoro-[1, l’]-blphen—4-yl]-l ,6-dihydropyrazolo-[4, 3—d]-pyrnmdm-7-one.
1 [4-Me'rhoxypheny1]-3-(am1nocarbonyl)-6-[2—ﬂuoro-4-bromopheny1]—1 6-

- dihyropyrazolo-{4, 3-d]-pynm1d1n-7-one (0 69 g, 1.50 mmol), TBAB (0.048 g, 0.15 mmol),

aqueous N2,CO; (2M , 3.0 mL, 6.0 mmol) and 2—(tert-butylammosulfonyl)phenylboromc
acid (0.54 g, 2.1 mmol) were dissolved in 100 mL of benzohe and degassed with nitrogen
for 30 minutes. Following the purge, tetraki's(triphenylphosphine)palladium(O) (0.087 g,
0.075 mmol) was added and the solution stnrred overnight at reflux. The solution was
diluted with EtOAc and washed twice w1th brme and the orgamcs dried over MgSOy3,
filtered and the volatiles removed under reduced pressure. The title compound was
purified by column chromatography elutmg with 1:1 hexane/EtOAc to afford 0.26 g (29%)
of the title compound. LRMS (ES+): 573.3 (M+H)".

PartF. l-[4-methoxyphenyl]-3-(ammocarbonyl)—ﬁ-[2’-ammosulfonyl-3—ﬂuoro-[l 1’]-
biphen-4-yl}-1 6-dihydropyrazolo-[4,3-d]-pyrim1dm-7—one '

A solution of l-[4-methoxyphenyl]-.-3-(ammocarbon_yl)—6 -[2’-N-tert-
buty]anﬁnosulfonyl%-ﬂdorb—[ 1,1°]-biphen-4-yl}-1 ;6-dihyd;;opyrazolo-[4,3 -d}-pyrimidin-7-
one (0.26 g, 0.44 mmol) in 25 mL of TFA was refluxed for':l hour. The volatiles were
removed under reduced pressure and the product purified by reverse phase HPLC (C18
reverse phase column, elution with a HyO/CH3;CN gradient Wit_h 0.5% TFA) and
lyophilized to afford the title compound of Example 3 asa white solid. LRMS (ES+):
535.2 (M+H)". | |
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N Example 4
1-[4-methoxyphenyl]f3-(plethoxycarbqn_yl)-ﬁ-[z’-amin_q_;;ilfonyl-[ 1,1°}-biphen-4-yl]-
| 1,6-dihydropyrazolo-[4,3-d_j-pyrimidih-7—one.
MeO,C

s e U
pﬁg -

Part A. a-Cyano- a-(methoxycarbonyl)-4-methoxyphenyl hydrazine imine

Anisidine (55.0 g, 446.57 mmol) was dissolved in 675 mL of water followed by the
addition of 98.1 mL (1.1 mol) of concentrated HCI and the mixture cooled in an ice bath.
NaNO, (40.05 g, 580.54 mmol) was dissolved in 100-mL of water and added in several
portions. The solution was stirred for 10 minutes and poured into a flask containing a
solution of 44.25 g (446.57 mmol) of methy] cyanoacetate and sodium acetate trihydrate
(133.69 g, 446.57 mmol) in a solution of methanol and water (108:225 mL). A heavy -
yellow precipitate immediately formed and was isolated by suction filtration and dried on a
lyophilizer to gi{re 82.0 g (79%) of the title compound as a yellow solid. LRMS (ESH):
232.1 (M-H).

Part B. tert-Butyl (1 -[4-Methoxypheny_l]-3-(methoxycarbonyl)-4'—amino)pyrazole—5—
carboxylate. : : .

 a-Cyano- a-(methoxycarbonyl)—4—methoxyphenyl hydrazine imine (105.7 g, 455.2
mmol), fert-butyl bromoacetate (106,5 g, 546.2 mmol), and potassium carbonate (157.3 g,
1.13 mol) were dissolved in N,N-dimethylformamide and heated to 100°C for several
hours. The solution was diluted with ethyl acetate and washed 4 times with brine. The.
organics were dried over MgSO,, filtered through a pad of silica gel and the volatiles
removed. The title compound was obtained as a dark viscous liquid and used without any
further purification (136.7 g, 86%). LRMS (NH;-CI): 348.3 (M+H)".

Part C. (1 -[4-Methoxyph_enyl].-3-(methoxycarbonyl)-4-azido)pyrazole-S-carboxylic
acid. _ |
To a solution of ters-butyl (l-[4-Methoxyphenyl]-B-(methoxycarbonyl)-4~

amino)pyrazole-5-carboxylate (16.89 g, 48.62 mmol) in 100 mL of TFA at 0°C was added
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NaNO: (4.02 g, 58.34 mmol) and the mixture was stirred for 45 min. NaN; (3.79 g, 58.34

- . mmol) was diss_olved ina miﬁimal amount of water and added in portions to the TFA

solution. The solution was allowed to sir at 0°C for 45 min. and added slowly to a

saturated aqueous solution of NaHCO;. The solutic_m:\.avaé diluted with ethyl acetate and
washed three times with water. The aqueojls layer was acidified with 10% aqueous HCI
and extracted with EtOAc. Tﬁe organics were dried over MgSOs,, filtered through a plug of
silica gel; The product was obtaih_ed by.ﬂushing the silica gel With 1:1 EtOAc:MeOH. The

“volatiles were removed under reduced pressure to give 3.0 g (32%) of the title compound

as a tan solid. LRMS (Es_:): 316.1 (M.H)-r o

PartD 1-[4-methoxyphenyl]-3-(methoxycarbonyl)-4-azndo-5-[4-
bromophenylammocarbonyl]pyrazole S

To a solution of Q- [4-Methoxyphenyl]—3 (methoxycarbonyl)—4-azido)pyrazblé'—S—
carboxylic acid (3.00 g 9. 45 mmol) in 20.mL of CH,Cl; was added oxallyl chloride (1.24
mL, 14.18 mmol) and 1 drop of DMF. The mixture was allowed to stir at room
temperature for 2 hours. The volatiles were removed unde;. reduced pressure and the
residue dried under high vacuum for 1 hour. The residue was dissolved in CH;Cl,
followed by the addition of DMAP (4.0 g, 33.1 mmol) an_d3'_4~bromoaniline (1.62 g,9.45
mmol) and the solution stured overnight at room temperature. The volatiles were removed
under vacuum and the product purified by trituration of the_j residue with ether/hexanes to
afford the title compound (1.5 g, 33%). LRM_S (ES-): 454.() (M-HY

PartE. l-[4-methoxyphenyl]-3-(methoxycarbonyl)—G—[4-bromophenyl]-l 6-
dxhydropyrazolo—[4,3-d]-pyrumdm—7-one. ' -
To a solution of l-[4-methoxyphen_yl] -3-(methoxycarbonyl)-4-azido-5-{4-

, bromophenylaminocarbqnyl]pyrazole (1.5 g, 3.18 mmol) m isopropanol was added tin (II)
chloride dihydrate (0.43 g; 2.28 mmol) and the solution was warmed for 5 minutes. The

solutiont was filtered through a pad of silica gel and the silica rinsed with EtOAc. The -
volatiles were removed under reduced pressure and the residue was refluxed for 2 hours in
95% formic acid. The vgﬂa’tilés were removed under reduc’ej;,d pressure and the solid residue
was washed with cold EtOAc and collected by suction ﬁltrét_ion to afford 1.44 g (93%) of
the title compound as a solid. LRMS (ES+): 455.1/457.1 (M+H)"
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PartF. 1-[4-methoxyphenyl]-3—(methoxycarbonyl)—6-[2 ’-aniinoulfonyl—[l,l ’|-biphen-
4-yl}-1 6—dlhydropyrazolo-[4,3—d]-pyrmudm-7-one gy
A solution of 1- [4-methoxyphenyl]-3—(methoxycarbonyl)—6 -[4-bromophenyl]-1,6-
dihydropyrazolo-{4,3-d]-pyrimidin-7-one (0.60 &, 1.32 mmol), TBAB (0.04 g, .13 mmol),
aqueous Na;CO; (2M, 2.6 mL, 5.28 mmol), and 2-(tert-butylaminosulfonyl)phenylboronic
acid (0.47 g, 1.84 mmol) in 100 mL of benzene was degassed with a stream of nitrogen for
30 minutes. Following the purge, tetrakis(triphenylphosphine)palladium(0) (0.076 g, 0.066
mmol) was added and the solution was stirred overnight at reflux. The solution was diluted
with EtOAc and washed twice with brine and the organics dried over MgSO,, filtered and -
the volatiles removed under reduced pressure. The residue was purified by column
_ chromatogfaphy (elution with 1:1 hexane/EtOAc) to afford 0.2 g(52%) of at-
Butylsulfonamide. A portion of this compound (0.08g, 0.136 mmol) was dissolved in 30
mL of TFA and refluxed for 1 hour. The volatiles were removed under reduced pressure
and the product was purified by reverse phase HPLC (C18 reverse phase column, elution
with a HO/CH;CN gradient with 0.5% TFA) and lyophilized to afford the title cdmpouhd
of Example 4 as a white solid. LRMS (ES+): 532.2 (M+H)".

Example 5
l-[4-methoxyphenyl].-6-[2 ’-aminosuifonyl-[1,1 ’]—biphen-4—yl]-1,6-dihydropyrazolo-
[4,3—d]-pyrimidin-7-oné-3-carboxylic acid.

To a solution of l-[4-methoxyphenyl]—3-(methoxycarbonyl)—6—[2’-aminosulfonyl-
[1,1°)-biphen-4-y1]-1 ,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one from Example 4, Part F
(150 mg, 0.28 mmol) in a 1:1 mixture of MeOH:H,0 was added LiOH (120 mg, 2.82
mmol) and the reaction was followed by TLC. The solution was quenched by the addition
of 10% HCI until acidic to litmus and the product purified by reverse phase HPLC (C18
reverse phase column, elution with a HyO/CH;CN gradient with 0.5% TFA) and
lyophilized to afford the title compoimd of Example 5 as a white solid. LRMS (ES): 516.1
(M-HYy
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| : 'Example 6
l-[+methoxyphenyl]-3-(aﬁﬁnocarbonyl)-6—[2’-amin0sulfonyl-[l,l’]-‘biphen—4—yl]-1,6-
~dihydropyrazolo-[4,3-d]-pyrimidin-7-one.

HzNOC

@ N‘\;zNHz

To a solution of 1-[4-methoxypheﬁyl]-3—(methoxycarbo'nyl)-6-[2’-am_inosul'fonyl-

(1,1 ’]—biphen-4-yl]—l,6;dihydropyrazolo-[4;3-d]-pyﬁmidiné?—one from Example 4, Part F
(1.00 gr, 1.70 mmol) in 20 mL of 1,4-dioxane was added 25'inL of aqueous (28%)
ammonia and the reaction was stirred at room temperature o'vemight. The solution was

10 diluted with EtOAc and washed with 100 mL of brine. The organics were dried over
MgSO0,, filtered through a plug of silica gel and the volatilos removed under reduced
pressure. The residue (0.08 g, 0.139 mmol) was dissolved m 30 mL of TFA and refluxed
for 1 hour. The volatiles were removed undér reduced pressure and the product purified by
reverse phase HPLC (C18 reverse phase column, elution with a H;O/CH;CN gradient with

15 0.5%TFA)and lyophlhzed to afford the title compound of Example 6 as a white solid.
LRMS (ES+): 535.1 (M+H)". '

Exémple 7
1 -[4-methoxyphenjl]-3-cyano-6_-[2_ *-aminosulfonyl-[1,1°]-biphen-4-yl]-1,6-
20 , dillydropyrazolo-[4,3-dj-pyrimidin-7—one.
NC

MeO
To a solution of 1- [4—methoxyphenyl]-3-(ammocarbonyl)—6 [2’-am1nosulfony]-
[1, l’]-blphen-4-yl]-l 6—d1hydropyrazolo—[4 3 d]-pynm1d1n~7-one from Example 6 Part A
(0.25 g, 0.436 mmol) in 50 mL of anhydrous benzene was added phosphorous oxychloride

25  (0.33 g, 2.18 mmol) and the reaction was allowed to reflux for 3 hours. The solution was
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quenched with H,O and the broduct extracted with EtOAc, dried over MgSQO,, filtered
through a plug of silica gel and the volatiles removed under ggduced pressure. The residue
was dissolved in 30 mL of ';I‘FA and refluxed for 1 hour. The volatiles were removed under
reduced pressure and the product purified by reverse phase HPLC (C18 reverse phase

5 column, elution with a HyO/CH;CN gradient with 0.5% TFA) and lyophilized to afford the
title compound of Example 7 as a white solid. LRMS (ES+): 499.2 (M+H)",

Example 8
l-[4-methoxyphenyl]-3-(aminomethyl)—6-[2 ’-aminosulfonyl—[l,l’]-biphen-4-yl]-l,6-
10 dihydropyrazolo-[4,3-d]-pyrimidin-7-one trifluoroacetic acid salt.
TFA - H,N
Nﬁ

To a solution of 1-[4-methoxyphenyl]-3—cyano-6-[2 *-aminosulfonyl-[1,1°]-biphen-
4-y1}-1,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one from Example 7, Part A (0.50 g, 1.00
mmol) in 75 mL of absolute EtOH containing 1 mL of TFA was added 10% Pd/C (50 mg)

15 and the reaction was stirred overnight under a balloon of H, gas. The solution was filtered
through a pad of Celite® and the volatiles were removed under reduced pressure and the
product purified by reverse phase HPLC (C18 reverse phase column, elution with a
H,O/CH;CN gradient with 0.5% TFA) and lyophilized to afford the title compound of
Example 8 as a white solid. LRMS (ES+): 503.3 (M+H)".

20
Example 9
1-[4-methoxyphenyl]-3-(ethoxycarbonyl)—6—[4-(2-methylimidazol-1 >-yDphenyl}-1,6-

dihydropyrézolo—[4,3-d]-pyrimidin-7—one.
E®©,C

20 |
\—/

25 PartA. o-Cyano- a-(ethoxycarbonylM-methoxyphenyl hydrazine imine.
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Anisidine (110 g, 0.89 mol) was dissolved in 1 L of water followed by the addition
of 196 mL (2.35 mol) of concentrated HC and then the mixture was cooled in an ice bath.
NaNO, (67.8 g, 0.98 mol) was dissolved in 250 mL of water and added in several portions.
The solution was stirred for 15 minutes and then poured into a flask cﬂntaining a solution
of ethyl cyanoacetate (l 11 g, 0.98 mol) and sodium acetate trihydrate (267 g, 1.96 mol) in
215 mL of methanol and 450 mL of water at 0 °C. A heavy yellow precipitate immediately
formed. After 30 minutes 187 g (84%) of the title oompound was isolated by suction
filtration and was used w1thout further punﬁcatlon

PartB. 3-Ethyl-5-meth_y_l_ '(l-[4-Methoxyp_hényl]-4-amino)pyrazole-S,S-diCarboXylate. .
a-Cyano- o~(ethoxycarbonyl)-4-methoxyphenyl hydrazine imine (81.8 g, 331

‘mmol), methyl bromoacetate (55.7 g, 364 mmol) and potassnum carbonate (114 g, 827

mmol) were dissolved i nN ,N-dimethyl formamide and heated to 100°C for several hours.
The solution was dﬂuted wlth ethyl acetate and washed 4 times with brine. The organics
were dried over MgSQ,, ﬁltered through a pad of silica gel and the volatiles were
removed. The title _qompoij_md was purified by dissolving in hot diethyl ether and collecting
the solidé (243 g, 23%)_ that formed upon Icqoling by ﬁltrétion. This material was used
without further puﬁﬁca_ti_on. )

Part C. 3-Ethyl-5-methyl (le[4-_-Methoxyphenyl]-4~azido)pyrazoie-3',S-dica'rboxylate.
3-Ethyl-5_-m§thy_i (l'-[4-Met_hbxyphenyl]-4-amino)pyrazole—3,S-dicarboxylate (41.0 -
g, 128.4 mmol) was dissolved in TFA-and cooled to 0 °C followed by the portionwise
addition of NaNO; (10.6 g, 154.1 mmol) and then fhe reaction was stirred at that
temperature for 45 min. NaNj; (10.0 g, 154.1 mmol) was dissolved in a minimal amount of

water and added in portibn§ to the TFA solution. The solution was allowed to stir at 0 °C

. for 45 min and added slowly to a saturated aqueous solution of NaHCO;. The solution was

diluted with ethyl acetate and washed twice with brine. The organics were dried over
MgSOy; filtered through a plug of silica gel and the volatiles were removed. The residue
was recrystallized from ether/hexanes to give the title compound as a tan solid (39.9 g,
90%). LRMS (ES+): 346.1 (M+H)".

PartD. (l-[4-Methoxyphenyl]-3-(ethoxycarbonylH—az_ido)pyrazole-S-carboxylic acid.
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To a solution of 3-ethyl-5-methyl ( l-[4-Methoxyphexiyl]-4-azido)pyrazole-3,5-
dicarboxylate ( 14.0 g, 405 mmol) in 50 mL of tetrahydr_ot}ujan and 50 mL of water was
added lithium hydroxide (b,97 &, 40.5 mmol) and the reactién was stirred at ambient
temperature for several hours. The reaction was diluted with water and hexanes and made
basic with saturated aqueous sodium bicarbonate. The organic layer was separated. The
aqueous layer was acidified with aqueous HCl and then was extracted with ethyl acetate.
The organics were washed with brine, dried over MgSOy, and concentrated to afford 10.1
g (75%) of ;he title compound that was used without purification. LRMS (ES+): 332.1

(M+H)".

Paﬁ E. l-_[4-methoxyphenyl]-3-(ethoxycarbonyl)-6-[4-(2-methylimidazol—1 i
yl)phenyl]_-l,6-dihydropyrazolo—[4,3_-d]-pyﬁmidin-7—one. .

| To a solution of (l-[4-Methoxyphenyl]-3-(ethoxycarbonyl)—4—azido)pyrazole—S-
.carboxylic acid (1.50 8, 4.52 mmol) in 20 mL of CHxCl; was added oxallyl chloride (0.60
mL, 6.80 mmol) and 1 drop of DMF. The mixture was allowed to stir at room temperature
for 2 hours. The volatiles were removed under reduced pressure and the residue dried
under high vacuum for 1 hour. The residue was dissolved in CH,Cl, followed by the
addition of DMAP (138 g, 11.3 mmol) and 4-(2-methylimidazol-1 *-yl)aniline (0.78 g,
4.52 mmol) and the solution stirred overnight at room temperature. The volatiles were
removed under vacuum and the'residue was taken up in ethyl acetate and filtered through a
plug of silica gel. The product was obtained by flushing the silica gel with methanol. The -
volatiles were removed under vacuum and the residue was used without further
puriﬁcation. The crude prod_uét was dissolyed in ethanol and then there was added tin (II)
chloride dihydrate (2.57 g, 13.6 mmol) and the solution Was warmed for 15 minutes. The
solution was diluted with ethyl acetate, washed with 10% aqueous sodium hydroxide and
brine, dried MgS0y;) and the volatiles were removed under reduced pressure. The residue
was refluxed for 2 hours in 95% formic acid. The volatiles were removed under reduced
pressure and the residue was purified by reverse phase HPLC (C18 reverse phase column, -
elution with a H,O/CH,CN gradient with 0.5% TFA) and lyophilized to afford 0.16 gof
the title compound of Example 9 as a white solid. LRMS (ES+): 471.2 (M+H)".
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. Example 10 .
l-l4-methoxyphenyl]—3-(ammocarbonyl}ﬁ-[4—(2-methylmndazol—l ’—yl)phenyl]-l 6-
dnl_lydropyrazolo-[4,3-d]—pynm1dm—7-one.

- HNOG

i{"‘\ CH,

P

5 To a solution of 1-_[4.-methoxyphenyl]-3-(ethoxycarbonyl)-6-[4-(2-methyliinidazol-
1°-yl)phenyl]-1 6-dihydropyrazblo—[4 3-d}-pyrimidin-7-one from Example 9, PaIt E (0.50
g, 0.85 mmol) in 20 mL of 1,4-dioxane was added 20 mL of aqueous (28%) ammonia and
the reaction was stirred at room temperature overnight. The solution was diluted with
EtOAc and washed with 100 mL of brine. The organics were dried over MgSO4 and the

iO volatiles removed under reduced pressure. The residue was purified by reverse phase
HPLC (C18 reverse phase column, elution with a H,0/CH;CN gradient with 0.5% TFA)

and lyophilized to afford the title compound of Example 10 as a white solid. LRMS (ES+):
442.1 (M+H)". | | -

15 - ' Examples 11 and 12
l-[4-methoxyphenyl]-3-(ethoxycarbonyl)-6-[2’-N-‘-pyrrol_idinyhnethyl-[l,l’]-biphen4- |
yl]-l,6-dihydropyra2010-[4,3—d]-pyrimidih—7—one tx‘iﬂﬁoi'ohcetic acid salt (Example
11) and 1- [4-methoxyphényl]-3-(ethoxycarbonyl)-6-[2"QN-pyrrolidili&lméthyl;[l 1’}-
blphen-4-yl]-1 4,5,6-tetrahydropyrazolo-[4 3-d]—pyrmndm—7~one trifluoroacetic acid
20 o salt (Example 12).

M0 pxample 11 MeO pxample 12

Part A. 1-[4-methoxyphenyl}-3-(ethoxycarbonyl)-4-azide-5-[4-

bremophenylaminocarbonyljpyrazole.
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To a solution of (l-[4-Methoxyphenyl]-3-(ethoxycarbonyl)-4-azido)pyrazole-5-

carboxylic acid from Example 9, Part D (3.6 g, 10.9 mmol) in 40 mL of CH,Cl, was added

oxallyl chloride (1.42 mL, 16.3 mmol) and } drop of DMF. The mixture was allowed to
stir at room temperature for 2 hours. The volatiles were removed under reduced pressure
and the residue dried under high vacuum for 1 hour. The residue was dissolved in CH:Cl,
followe_d by the addition of DMAP (3.32 8, 27.2 mmol) and 4-bromoaniline (1.86 g 109
mmol) and the solution stirred overnight at room temperature. The volatiles were removed
under vacuum and the product purified by trituration of the residue with ether/hexanes to
afford the title compound (2.6 g, 49%). LRMS (ES+): 485.0/487.0 (M+H)".

Part B. 1-[4-met_hoxypheny]]-3-(ethoxycarbonyl)-ﬁ-[4_-bromophenyl]-l,6-
dihydropyrazolo-[4,3-d}-pyrimidin-7-one.

To a solution of 1-[4-methoxyphenyl]-3-(ethoxycarbonyl)—4-azido-5-[4-
brbmophenylaminocarbonyl]pyrazole (2.62 g, 5.40 mmol) in ethanol was added tin (11)]
chloride dihydrate (3.07 g, 16.2 mmol) and the solution was warmed for 15 minutes. The
solution was filtered through a pad of silica gel and the silica rinsed with EtOAc. The
volatiles were removed under reduced pressure and the residue was refluxed for 2 hours in
95% formic acid. The volatiles were removed under reduced pressure and the solid residue
was washed with cold EtOAc and collected by suction filtration to afford 1.1 g (44%) of -
the title compound as a solid. LRMS (ES+): 469.0/471.0 (M+H)". |

Part C. l-[4-methoxyphenyl]-3-(ethoxycarbonyl)—6—[2’-formyl-[l,1’]-biphen-4-yl]-l,6-
dihydrbpyrazolo—[4,3-d]-pyrimidin-7-one. .

A solution of l-[4-methoxyphenyl]-3-(ethoxycarbonyl)—6-[4-bromophenyl]-l ,6-
dihydropyrazolo—[4,3-d]—pyrimidin—7-dne (1.1 g, 2.34 mmol), TBAB (0.07 £, 0.23 mmol),
aqueous Na;CO3 (2M, 5.0 mL, 9.3 mmol), and 2-formylphenylboronic acid (0.49 g, 3.28
mmol) in 30 mL of benzene was degassed with a stream of nitrogen for 15 minutes.
Following the purge,_ten'aki_s(triphenylphosphine)palladium(O) (0.14 g, 0.12 mmol) was
added and the solution was stirred overnight at reflux. The solution was diluted with
EtOAc, washed twice with brine and dried over MgSO,, filtered through a pad of silica gel
and the volatiles were removed under reduced pressure to afford the title compound that
was used without further purification. LRMS (ES+): 495.1 (M+H)".
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PartD. l-[4-methoxyphenyl]-3-(ethoxycarbonyl)—6-[2’-N-pyrrohdmylmethyl—[l 1°}-
biphen-4-yl}-1, 6-d1hydropyrazolo-[4,3-d]-pynmldm—7-one tnﬂuoroacetlc acid salt
(Example 11) and l-[4-methoxyphenyl]-3-(ethoxycarbonyl)-6-[2’-N-
pyrrolidinylmethyl-[1, 1’]-b|phen-4-y]]-l 4.5 6-tetrahydropyrazolo-[4 3-d]-pyrumdm-
7-one trifluoroacetic acid salt (Example 12). '

~ To a solution of 1-[4-methoxyphenyl}-3-(ethoxycarbonyl)-6- [2’-fonnyl—[l 1’)-
biphen-4—yl]-.l,6-d1hydmpyrazolo-[4,3-d]—pynm1dm—7-on§ (2.68 g, 5.42 mmol) in 20 mL
of dimethyl formamide was added pyrrolidine (0.77 g, 10.8 mmol) and acetic acid
dropwise until pH was about 5-6. Then there was é_dded’sbdium cyanoborohydride (0.68 g,
10.8 mmol) and the resulting solution was allowed to sir for 18 h. The reaction mixture
was quenched with water and was partitioned between saturated aqueous sodium
bicarbonate and ethyl acetate. The organics were washed with water and brine, dried
(MgSOy) and the volatiles were removed under vacuum. The residue was purified by prep
HPLC (C18 reverse phase column, elution with a H,O/CH;CN gradient with 0.5% TFA)
to afford 0.3 g (10%) of the title compound of Example 11 and 0.5 g (17%) of the title

~ compound of Example 12. Example 11 LRMS (ES+): 550.2 (M+H) Example 12 LRMS

(ES+): 552.2 (M+H)".

Example 13
1-[4-methoxyphenyl]-3-(ammocarbonyl)—6-[2’-N-pyrrolldmyhnethyl-ll 1°)-biphen-4-
yll-1,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one trifluoroacetic acid salt.

H,N : ’

a0 D
m:@ o 1eA

To a solution of 1-[4-methoxypheny!]-3-(ethoxycarbonyl)-6-[2-N- .
pyrrolilinylmethyl-[1,1 -’]-Biphen-4—yl]- 1 ;6-dihydropyraz’olo¥[4,3 -d] -pyrimid_ih—7—one
trifluoroacetic acid salt from Example 1 .1 , Part D (0.32 g, 0.48 mmol) in 20 mL of 1,4-
dioxane was added 20 mL of aqueous (28%) ammonia and the reaction was stirred at room

temperature overnight. The solution was diluted with EtOAc and washed with 100 mL of

brine. The organics were dried over MgSO, and the volatiles removed under reduced

pressure. The residue was purified by reverse phase HPLC (C18 reverse phase column,
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elution with a H20/CH;(EN' gradient with 0.5% TFA) and lybphilized to afford the title
compound of Example 13 as a white solid. LRMS (ES+): 521.1 (M+H)". -

Example 14

5 1-[4-methoxyphenyl}-3-cyano-6-[2 ’-N-pyrrolidinylmethyl-[1,1°]-biphen-4-yl}-1,6-
dihydropyrazolo-[4,3-d}-pyrimidin-7-one trifluoroacetic acid salt.

S 9
N | |
. O . TFA

To a solution of 1-[4-methoxypheny1]-3-(aminocarbonyl)-6-[2°-N-

pyrrolidinylmethy}-[1,1°)-biphen-4-y1]-1 ,6-dihydropyrazolo-{4,3-d)-pyrimidin-7-one from
10 Example 13 (0.20 g, 32 mmol) in 10 mL of anhydrous benzene was added phosphorous
oxychloride (0.2_4 8, 1.57 mmol) and the reaction was allowed to reflux for 4 hours. The
. solution was (juenched with H,O énd the volatiles were removed under reduced pressure.
The residue was purified by reverse phase HPLC (C18 reverse phase column, elution with
a HO/CH;CN gradient with 0.5% TFA) and lyophilized to afford the title compound of
15 Example 14 as a white solid. LRMS (ES+): 503.1 (M+H)".

Example 15
l_-[4-methoxyp_hen_yl]-3-(ethoxycarbonyl)-6—[2-ﬂuoro-4-(2-
dimethylaminomethylimidazol-l"-yl)phenyl]-l,6-dﬂ1ydropyrazolo-[4,3—d]-pyrimidin—
20 | . 7-one trifluoroacetic acid salt.
| E0C

Following the procedures described in Example 9, Part E, the title compound of
‘Example 15 was prepared. LRMS (ES+): 532.1 (M+H)".
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_ : Example 16
l-[2-aminomethylphe_liyl]-3-('ethoxycarbonyl)a6- [2'-methylsulfony}-]1,1 "]-biphen-4-
yl]-l,&dihydropyraz_olo—[4',3-d]-pyrimidin-7—on¢ trifluoroacetic acid salt.

Part A, a-Cyano- o-(ethoxycarbonyl)-2-methylphenyl -Hydrazine imine.

To a solution of o;toluidine (20.0 g, 187 mmol) in 320 mL of water at 0 °C was -
added of 44 mL of concentrated HCI followed by sodium nitrite (16.7 g, 243 mmol)
portionwise. The Solutioh was stirred for 15 minutes and 'then poﬁred into a flask
containing a solution of ethyl cyanoacetate (21.1 g, 187 mmol) and sodium acetate
trihydrate (55.9 g, 41 0 mmol) in 100 mL of methanol and 200 mL of water at °C. A
heavy yellow prec:pntate_ immediately formed. After 30 ml_n_utes the solid was filtered,

_ washed with water and dned under vacuum to afford 32.4 g (75%) of the title compound,’

that was used without further purification. '"H NMR (CDCls): 5 9.29 (broad s, 1H), 7. 63 (d,
lH), 7.28 (t, 1H), 7.20. (d lH) 7.11 (t, IH), 4.40 (q, 2H), 2 40 (s, 3H), 1.40 (t, 3H)

Part B. 3-Ethyl-5-meﬂiyl 1-(2-m'ethylphenyl)-4-amino;j§ra_zole—3,5—dicarboiylate;
o~Cyano- a—(ethoxycarbonyl)-2-me_thylphenyl hyd_;_faiine imine (14.0 g, 60 mmol),
methyl bromoacetate (8.6 mL, 91 mmol) and potassium carbonate (31.3 g, 226 mmol)
were dissolved in 150 mL of N,N-dimeth}"i formamide and heated to 100 °C for several
hours. The solution was diluted with ethyl acetate and washed 4 imes with brine. The
organics were dried over MgSOy, filtered through a pad of silica gel and the volatiles were
removed. The residue was purified by flash chromatography (elution with 3:1
hexanes/ethyl acetate) to afford 5.15 g (28%) of the title compound 'H NMR (CDChLy): 5
7.30-7.15 (m, 4H), 5.25 (broad s, 2H), 4.40 (g, 2H), 3.67 (s, 3H), 2.01 (s, 3H), 1.38 (1, 3H).

Part C. 1-(2-methylph__er;yl)—3-(ethoxycarbonyl)-4-azidopyrazole-s-carboxylic acid.

. 3-Ethyl-5-methyl 1-(2-methylphenyl)-4-aminopyrazole-3,5-dicarboxylate (5.2 g,
17.0 mmot) was dissolved in 100 mL of TFA and cooled to 0 9C followed by the addition
of NaNO- (1.4 g, 20.4 mmol) and then tho reaction was stirred at that temperature for 45

min. Sodium azide (1.3 g, 20.4 mmoi) was dissolved in a minimal amount of water and
o . -114
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added in portions to the TFA solution. T't'i?g;olution was 'giiﬁﬁed to stir at 0°C for 45 min
and added slowly to a saturated aqueous solution of NaHCQ;. The solution was diluted
with ethyl acetate and washed twice with brine, The organics were dried over MgSO,,
filtered through a plug of silica gel and the volatiles were removed. The residue was
triturated with ether to afford a crude azide that was used without purification.

To a solution of 1.0 g (3.0 mmol) of the residue in 20 mL of tetrahydrofuran and 20
mL of water was added lithium hydroxide (60 mg, 2.7 mmol) and the reaction was stirred
at ambient temperature for several hours, The reaction was diluted with water and hexanes
and made basic with saturated aqueous sodium bicarbonate. The organic layer was
separated. The aqueous layer was acidified with aqueous HC1 and then was extracted with
ethyl acetate. The organics were washed with brine, dried over MgSO0,, and concentrated
to afford 0.65 g (69%) of the title compound that was used without purification. LRMS
(ES-): 3142 (M-H)*.

PartD. l-(Z-methylphenyl)-3-(eth_oxycarbonyl)—4-azido-5-[2'-methylsnlfonyl-[ 1,1']-
biphen—4-yl]aminocarbonyl]pyrazole. a

To a solution of ] -(2-methylphenyl)-3-(ethoxycarbonyl)-4-azidopyrazo1e—S—
carboxylic acid (0.69 g, 2.2 mmol) in 50 mL of CH,Cl, was added oxallyl chloride (0.29
mi., 3.3 mmol) and 1 drop of DMF. The mixture was allowed to stir at room temperature
for 2 hours. The volatiles were removed under reduced pressure and the residue dried
under high vacuum for 1 hour. The residue was dissolved in CH,Cl, followed by the
addiﬁon of DMAP (0.81 g, 6.6 mmol) and [2’-methylsulfonyl-[l,1']-biphen-4-y1]amine
hydrochloride (0.62 &, 2.2 mmol) and the solution was stirred overnight at room
temperature. The volatiles were removed under vacuum and the residue was taken up in
ethyl acetate, washed with saturated aqueous sodium bicarbonate and brine, dried
(MgSO,) and filtered through a plug of silica gel. The volatiles were removed under
vacuum to afford 1.0 g (83%) of the title compound that was used without further
purification. LRMS (ES-): 543.1 (M-Hy.,

PartE. 1-(2-methylphenyl)-3-(ethoxycarbonyl)—6—[2 '-methylsulfonyl-[l,l']-biphen-4—
yl}-1 ,6—dihydropyrazolo—[4,3-d]-pyrimidin-7-one.

To a solution of l-(2-methylphenyl)—3-(ethoxycarbonyl)-4-azido-5—[2'-
methylsulfonyl-[ 1 ,l']-biphen—4—yl]aminocarbonyl]pyrazole (0.98 g, 1.8 mmol) in absolute
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ethanol was added tin (II) chloride d1hydrate (1.22 g, 5.4 mmol) and the solutlon was
warmed for 15 minutes: The solution was ﬁltered through a pad of silica gel and the silica
rinsed with EtOAc. The volatiles were removed under reduced pressure and the residue
was refluxed for 2 hours in 95% formic acid. The volatiles were removed under reduced
pressure and the solid residue was purified by flash chromatography (elution with 1:1
hexanes/ethyl acetate) to afford 0.21 g (22%) of the title compound as a solid. LRMS
(ES+): 529.2 (M+H)". '

PartF. l-[Z-bromomethylphenyl]-3-(ethoxycarbonyl)—6—[2'-methylsulfonyl-[1 1']-
biphen-4-yl}j-1, 6-dihydropyrazolo-[4,3-d]-pyr1mldm-7-one

To a solution of 1 (2-methylphenyl)—3 (ethoxycarbonyl)-6-{2‘-methylsulfonyl—
[1,1')-biphen-4-yl]-1 6—d1hydropyrazolo—[4 3-d]-pynm1dm-7-one 0.21 g, 0. 4 mmol) in 50

- mL of carbon tetrachlonde was added V- bromosuccmlmlde (0.08 g, 0.44 mmol) and a

small amount of AIBN. The reaction was stirred at reflux for 5 h and then was cooled and.
diluted with ethyl acetate. The organics were washed with brine, dried (MgSOy) and -
concentrated in vacuo to afford 0.24 g (99%) of the title compound that was used without
punﬁcatlon LRMS (ES+) 607.0/609.0 (M+H) '

Part G. 1—[2-aminomethylphenyl]-S-(ethoxycarbonyl)-6-[2'-methylsulfonyl—[l 1']-
biphen-4-ylj-1, 6-d|hydropyrazolo-[4,3-d]—pymmdm—7-one trifluoroacetic acid salt.
To a solution of 1- [2-bromomethylphenyl]-3 (ethoxycarbonyl)-6—[2‘
methylsulfonyl-{1, I']-blphen-4-yl]- 6-d1hydropyrazolo-[4 3-d}-pyrimidin-7-one (0.24 g,
0.4 mmol) in 20 mL of dimethyl formam1de was added sodium azide (0.04,0.6 mmol)
and the reaction was stirred at ambient temperature for 3 h. The reaction was poured into
water and extracted with efhyl acetate. The -organics were washed with brine, dned '
(MgSO0s) and concentrated in vacuo to afford 0.21 g (91%3 of an azide that was nsed

* without further purification. This azide was taken up in 20-mL of absolute ethanol and 10

mL of tetrahydrofuran and then there was added tin (IT) chloride dihydrate (0.061 g, 0.27
mmol). The reaction was allowed to stir at reflux for 18 h. The voltiles were removed in
vacuo and the residue was punf ed by prep HPLC (C18 reverse phase column, elution w1th
a H20/CH3CN gradient wlth 0.5% TFA) an_d lyophilized to afford the title compound of
Example 16 ds a white solid. LRMS (ES+): 544.2 (M+H)". |
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: _ Example 17
-[3-ammomunomethylphenyl]-3-methyl—6-[2'-ammosulfonyl-[l 1'}-biphen-4-yI]-
- 1,4,5,6-tetrahydropyrazolo-[3 4-c]-pyndm-7-one trifluoroacetic acid salt.

u,\”/@ 0 O 2“”’

TFA.HN
Part A, 1-[4-bromophenyl]-4-acetyl-2,3-dioxopipgridine.

This intermediate was prépared in four steps in 10% overall yield by the following
sequence of reactions. Commercially available 4-bromoaniline was treated with
commercially available 5-chloro-2'-pentanone ethylene ketal in dimethylfom_lamide in the
presence of potassium carbonate for three days. The crude alkylated aniline was treated
with ethyloxalyl chloride in THF the presex_lce of triethylamine. Hydrolysis of the ketal was
accomplished by treating with aqueous HC] and the resulting material was subjectéd to
Diéckmarm cyclization conditions (NaOMe, methanol). The crude dioxopiperidine was
purified by flash chromatography (elution with 4:1 hexanes/ethylacetate) to afford the title
compound. "H NMR (dmso dé): 5 7.56 (d, 2H, I= 8Hz), 7.26 (d, 2H, J = 8Hz), 3.60 t,
2H), 3.28 (t, 2H), 2.30 (s, 3H). LRMS (ES+): 281.0 (M+H)".

Part B. 1-[3-aminoiminomethylphenyl]-3-methyl—6-[2'-aminosulfonyl-[l,l']-biphen-4-
yl]-1,4,5,6-tetrahydropyrazolo—[3,4-c]-pyridin-7-one trifluoroacetic acid salt.

To a solution of l-[4-bromophenyl]—4-écetyl-2,3-dioxopiperidine in glacial acetic
acid was added 3-cyanophenyl hydrazine. The reaction mixture was stirred at reflux for 3 h
and then Waé cooled to ambient temperature. The volatiles were removed and the residue
was taken up in ethyl acetate. The organics were washed with saturated aq sodium
bicarbonate and brine, dried (MgS0y) and concentrated.

; The residue was dissolved in benzene and then there was added
tetrabutylammonium bromide, aqueous Na,CO; and 2-(tert-
butylaminosulfonyl)phenylboronic. This solution was degassed with a stream of nifrogen
for 30 minutes. Following the purge, tetrakls(mphenylphosphme)palladlum(O) was added
and the solution was stirred overnight at reflux. The solution was diluted with EtOAc and
washed twice with brine and the organics dried over MgSO,, filtered and the volatiles
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removed under reduced pressure. The residue was purified by column chromatography
(elut_ion with 1:1 hexane/EtOAc) to afford an intermediate bipheny! compound.

This material was &iss,olve’d in 50 mL of anhydroué ‘methanol and was cooled to
0°C. Anhydrous HCI gas was bubbled through the solution for about 30 min (until solution
saturated). The flask was then sealed and allowed to stand for 16 h at 0°C. The reaction
mixture was concen.trat_e_d.'_ in vacuo. The resulting solid was dissolved in anhydrous
methanol and ammonium carbonate was a&ded and the mixture was allowed to stir at room
temperature for 24 h. The reaction mlxture was concentrated in vacuo. The residue was

dissolved in tnﬂuoroacetlc acid and stlrred at reﬂux for 20 mmutes The volatlles were

“removed in vacuo and the resxdue was punﬁed by prep HPLC (C18 reverse phase column,

elution with a H,O/CH3CN gradient with 0.5% TFA) and lyophilized to afford the title
cothpo_und of Exathple"l7 as a white powder. 'H NMR (dmso d6): 5 9.40 (broad s, 1.5H),
9.28 (broad s, 1.5H), 8.04 (ds, 2H), 7.94 (d, 1H), 7.81 (d, 1H), 7.78-7.48 (m, 4H), 7.40-
7.30 (m, 4H), 4.18 (t, 2H), 2.95 (t, 2H), 2.30 (s, 3H). LRMS (ES+): 501.0 (M+H)".

: _ Example 18 .
1- [2-ammomethylphenyl]-3-methyl—6—[2'-ammosulfonyl-[1 1']-b1phen—4-yl]-l 4,5,6-
| tetrahydropyrazolo-[3,4-c}-pyridin-7-one trifluoroacetic acid salt.

Part A. 1-[2-mﬂuoroacetamldomethylphenyl]-3-methyl-6-[4-bromophenyl]-l 4,5,
tetrahydropyrazolo-[3,4-c]-pyridin-7-one. ' '

To solution of 2-(tnﬂuoroacetamldomethyl)amhne (6.5 g, 0.029 mol), prepared
from 2-(aminomethyl)aniline and ethyl trifluoroacetate, was added conc. HCl (50mL) with
cooling in an ice bath. The temperature was maintained between 0 %C and 10°C and
sodium nitrite (2 g, 0.029 mol) in water (40mL) was added. The diazonium was stirred
cold for 2 h, then stannous chloride dihydrate (15.4 g, 0.069 mol) in conc. HCl (5SmL) and
water (S0mL) was added slowly. The reaction was stirred 0.5 h, saturated with NaCl,
extracted with ether, dried (Na;SO4) and concentrated. A portion of the crude hydrazine tin
salt (2g) was combined with l-[4—bromophenyl]-4—acetyl-2,3-dioxopiperidine from
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Example 17, Part A (0.46 g, 1.5 mmol) and acetic acid (20mL) and heated to reflux for 8h.
The reaction was concentrated, taken up in ethyl acetate, washed successively with sat’d
NaHCO; and sat’d NaCl, dried (Na;SOy) and concentrated. The residue was purified by
flash chrométography. (elution with 1:1 hexanes/ethyl acetate) to afford 0.24 g (32%) of the
title compound as a yellow oil. LRMS (ES+): 507/509 (M+H)".

Part B. l-[Z-aminomethylphenyl]-3-methyl—6—[2'-‘aminosnlfonyl-[l,1 'I-biphen-4-yl]-
l,4,5,6-tetr=ihydropyrazolo-[3,4-c]-pyridin-7—one trifluoroacetic acid salt.

To a solution of l-[2-triﬂuoroacetamidomethylphenyl]—3—methyl—6-[4-
bromophenyl]-l,4,5,6-tetfahydropyrazolo—[3,4-c]-pyridin-?-on'e (0.24 g, 0.47 mmol) in
dioxane (15mL) was added 2-tert-butylsulfonamide benzeneboronic acid (0.16 g,0.62
mmol), potassium phosphate tribasic (0.3 g, 1.4 mmol), and the mixture was degassed with
N; for 0.5 h. Tetrakis(triphenylphOSphine)paIladium(O) (50mg) was added and the reaction
was heated to reflux for 4h. The reaction was filtered through Celite® and the filtrate
concentrated. Trifluoroacetic acid (10mL) was added to the crude residue and the mixture
was heated to reflux for 0.25 h. The reaction was concentrated and the residue was purified
by flash chromatography (elution with 2: 1 hexanes/ethyl acetate) to afford 0.13 g (49%) of
the trifluoroacetamide as a tan foam. The trifluoroacetamide was placed in MeOH (10
mL), water (2 mL) and K>COs (0.15 8) and heated to reflux for 4h. The reaction was
concentrated, acidified with TFA, purified by prep HPLC (C18 reverse phase column,
elution with a HyO/CH3CN gradient with 0.5% TFA) and lyophilized to afford the title
compound of Example 18 as a white powder. '"H NMR (DMSO0-d6) & 8.19 (broad s, 2H),
8.05 (dd, J=1.1, 7.4 Hz, 1H), 7.65-7.28 (m, 13H), 4.17 (t, J=6.6 Hz, 2H), 3.88 (m, 2H),
3.01 (t, J=6.2, 2H), 2.31 (s, 3H). LRMS (ES+): 488.3 (M+H)".

Example 19
1-[3-Amin obenzisoxazol-S’-yl]-3-methyl-6-[2 ‘-aminosulfonyl-[1,1'] -biphen-4-yl]-

l,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one. |
HS
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Part A. -[3-cyano—4-ﬂuorophenyl]-3-methyl-6-[4-bromophenyl]-1 4,5,
tetrahydropyrazolo-[3 4-c]-pyr1dm-7—one '

| To 1-[4-bromopheny1}-4-acetyl-2,3-dioxopiperidine from EXamplé 17, Part A (0.3
g, 0.97 mmol) in acetic acid (20mL) was added 3-cyaﬁo—4-ﬂuoropheﬁylhydrazine stannyl
chloride hydrochloride (0.39 g, 1.16 mmol) and the mixture was heated to reflux for 8h.
The reaction was concentrated, taken up in ethyl acetate, washed successively with sat’d
NaHCO; and sat’d NaCl, dried (Na;SOy) and concentrated. Purification by silica gel
chromatography using 1:1 hexanes/ethyl acetate as eluent afforded 0.31 g (76%) of the title
compound as a white solid. 'H NMR (CDCly) 8 7. 88 (m, 2H), 7.53 (d, J=8.4 Hz, 2H), 7.25
(m, 1H), 7.21 (d, J=8.4 Hz, 2H),4.13 (t, J=7.0 Hz, 2H), 2.98 (t, J=6.6 Hz, 2H) 235(s,
3H). LRM (ES+): 425. 1/427 1. (M+H)".

~PartB. -[3-cyano-4—ﬂuorophenyl]-3-methyl-6-[2'-tert-butylammosulfonyl—[l 1'}-

biphen-4-yl}-1,4,5 6—tetrahydropyrazolo-[3 4-c}-pyridin-7-one.
To a solution of 1- [3-cyano-4-ﬂuorophenyl]-.3-methyl—6-[4-bromophenyl]—1,4,5,6—

tetrahydropyrazolo-[3, 4-c]—pyridih-7-one (0.31 g,0.73 mmol) in 15 mL of dioxane was

added 2-tert-butylsulfonam1de benzeneboronic acid (0.24 g, 0.95 mmol), potassxum
phosphate tribasic (0. 47 g, 2.2 mmol), '

and the mixture was degassed with N, for 0.5 h. Tetrakis(triphenylphosphine)palladium(0)
(60mg) was added and the reaction was heated in a 70-80°C bath for 18h. The reaction was
filtered through Celite® and the filtrate concentrated. Purification by silica gel
chromatography using 1:1 hexanes/ethyl acetate as eluent afforded 0.24 g (59%) of a
yellow solid. "H NMR (CDCD) 5 8.18 (dd, J=1.4, 7.7 Hz, 1H), 7.91 (m, 2H), 7.59 (m, 4H),
7.42 (d, }=8.4 Hz, 2H), 7.32 (dd, J=1.5, 7.5 Hz, 1H), 7.24 (d, J=8.8 Hz, 1H), 4.19 (t, }=6.5
Hz, 2H), 3.68 (s, 1H), 3.68 (t, J=6.9 Hz, 2H), 2.36 (3H, s), l .04 (s, 9H). LRMS (ES+):
580.3 (M+Na)".

Part _C.' 1-{3-Aminobenzisoxazol-5’-yl]-3-methyl-6-[2'-aminosulfonyl-[1,1']-biphen-4-
y1]-1,4,5,6-tetrahydropyrazolo-{3,4-c}-pyridin-7-one. |

Trifluoroacetic acid (10mL) was added to 1-[3-cyano-4-fluorophenyl}-3-methyl-6- -
[2'-tert-butylaminosulfonyl-[1,1']-biphen-4-y1}-1,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-
7-one and the mixture was heated to reflux for 0.25 h. The reaction was concentrated and
the residue dried .in vacuo for 2 h. To the crude residue was added DMF (5mL), K,CO;
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. (0.18 g, 1.3 mmol), and acetohydroxamic acid (97 mg, 1.3 nﬁxiol) and the reaction was

stirred at ambient temperature. After 0.25 h excéss K;CO; and aéetohydroxamic acid were
added to counter residual TFA and the rection was stirred 18 h. Water (10mL) was added
and the precipitate filtered off. The solid was acidifed in TFA/CH;CN, concentrated and
purified by prep HPLC (C18 reverse phase column, elution with a HyO/CH3CN gradient
with 0.5% TFA) and lyophilized to afford the title compound of Example 19 as a white
powder. LRMS (ES+): 515.2 (M+H)", 537 (M+Na)*.

Example 20
l-[4-methoxyphenyl]-3-cyano—6—[2’-N,N-dimethylaminomethyl-[l ,1°]-biphen-4-yl}-
1,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one trifluoroacetic acid salt.

- NC -

M_(j@ : X “TeA

Part A. 1-{[4-methoxyphenyl]-3-cyano-4-azido-5-[4-
bromophenylaminocarbonyl]pyrazole.

1-[4-Methoxyphenyl]-3-cyano-4-azidopyrazole-5-carboxylic acid from Example 2,
Part A (2.92 g, 10.3 mmol) was dissolved in CH,Cl, followed by the addition of oxalyl
chloride (1.34 mL, 15.4 mmol) and 2 drops of DMF. The mixture was allowed to stir at
room temperature for 2 hrs. The volatiles were removed under reduced pressure and the
residue dried under high vacuum for 1 hr. The residue was dissolved in CH.Cl, followed
by the addition of DMAP (3.78 g, 30.9' mmol) and 4-bromo-aniline (1.77 g, 10.3 mmol)
and the solution stirred overnight at room temperature. The reaction mixture was diluted
with ethyl acetate, washed sequentially with 10% aqueous HCl, saturated aqueous sodiam
bicarbonate and brine, dried (MgSO,) and filtered through a plug of silica gel. The
volatiles were removed under vacuum to afford 3.9 g (87%) of the title compound that was
used without further purification. 'H NMR (CDCls) 5 8.41 (broad s, lH), 7.43 (app s, 4H),
7.31 (d, 2H), 6.98 (d, 2H), 3.86 (s, 3H).

Part B. 1-[4-methoxyphenyl]-3-cyano-4-amino-5-[4-

bromophenyl)aminocarbonyl]pyrazole.
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To a solution of l-[4-methoxyphenyl]—3-cyano—4-azido-5-[4— :
bromophenylaminocarboh_yl]pyxazole (3.9 g, 8.9 mmol) in 30 mL of isdpropanol was
added tin (II) chloride dihydrate (8.0 g, 35.6 mmol) and thie solution was stirred at 80°C
for 2 hrs. The solution was cooled, dissolved in EtOAc, wgshed with 10% aqueous NaOH
solution and brine, dried over MgSOy, filtered through a pad of silica gel and dried under

.Vacuur_n to give the title compound (3.0g, 82%). 'H NMR (dmso-D6) & 10.26 (s, 1 H),7.46
(app s, 4H), 7.35(d, 2H), 6.98 (d, 2H), 5.46 (broad s, 2H), 3.74 (s, 3H). -

Part C._ 1-[4-methoxyphenyl]-3-cyano-6-[4-bromophenyl]-1,6-dihydropyrazelo-[4,3-
d}-pyrimidin-7-one. - _ - _ S -

1{4-methoxyphenyl]-3-cyano-4-amino-5-[4-bromophenylaminocarbonyl]pyrazole
(0.60 g, !.45 mmol) was dissolved in 5 mL.of N,N-dimethylformamide dimethyl acetal
and stirred at 100 °C for 1 h. The voIatiles.were removed and the residue was dissolved in
95% formic acid and stirred at 100 °C for 1 h. The volatiles were removed in vacuo and
the residue was dissolved in EtOAc and washed with saturated NaHCOs and brine. The
organics were dried over MgSO4,_ filtered through a plug of silica gel and the volatiles:
wereremoved to yield the title compound as an off-white solid (0.56 g, 91%). 'H NMR
(dmso-D6) & 8.45 (s, 1H), 7.75 (app d, 2H), 7.62(app d, 2H), 7.45 (app 4, 2H), 7.05 (app d,
2H), 3.79 (s, 3H). | - -

Part D. 1-[4-methoxyphenyl]-3-cyano-6-[2'-formy}-[1,1']-biphen-4-y1]-1,6-
dihydropyrhzo_lo-[4,3-dj—'pyrimidin-7-one. S ' '

To a solution of 1-[4-methoxyphenyl}-3-cyano-6-[4-bromophenyl]-1,6-
dihydropyrazolo-[4,3-d]-pyrimidin-7-one (0.40 g, 0.95 mmol) in 10 mL of 1,4-dioxane
was added 2-formylphenylboronic acid (0.22 g, 1.43 mmol)-and potassium phosp'hate '
tribasic (0.71 g, 3.33 mmol). This mixture was degassed with a stream of nitrogen for 15
minutes. Following the purge, tetrakis(triphenylphosphine)palladium(0) (0.04 g, 0.035
mmol) was added and the solution was stirred overnight at 100°C. The solution was
cooled, diluted with EtOAc, washed twice with brine and the organics were dried over
MgSO0, filtered through a pad of silica gel and concentrated to afford 0.30 g (71%) of the
title compound that was sufficiently pure to be used without purification. 'H NMR
(CDCl3) 6 10.02 (s, 1H), 8.21 (s, 1H), 8.06 (dd, 1H), 7.70-7.40 (m, 9H), 7.00 (app d, 2H),
3.86 (s, 3H). o ' '
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PartE. l-[4-methoxy§henyl]-3-cyano-6-[2 '-h_ydroxymethyl-'[l,l '}-biphen-4-yl}-1,6-
dihydropyrazolo-[4,3-d}-pyrimidin-7-one. | |

To a solution of 1-[4-methoxyphenyl}-3-cyano-6-[2'-formyl-[1,1 "-biphen-4-yl}-
l,6—dihydropyrazo]o-[4,3-d]-pyrifnidin-7-one (0.30 g, 0.67 mmol) in 10 mL of 1:1
DMF/THF was added sodium borohydride (38 mg, 1.0' mmol) and the reaction was stirred
at ambient temperature for 1 h. The reaction was quenched with 10% aqueous HCl and
then diluted with ethyl acetate. The organics were washed with water and brine, dried
(MgSOy) and concentrated. The residue was purified by flash chromatography (elution
with 2:1 hexanes/ethyl acetate) to afford 150 mg (50%) of the title compound. "H NMR
(dmso-D6) 5 8.53 (s, 1H), 7.65 (app d, 2H), 7.62-7.54 (m, SH), 7.42-7.30 (m, 2H), 7.23
(dd, 1H), 7.07 (app d, 2H), 5.19 (t, 1h), 4.39 (s, 2H), 3.80 (s 3H).

PartF. 1-[4-methoxyphenyl]—3—cyano-6—[2’-N,N-dimethyaminomethyl-[l,l ’}-biphen- -~
4-yl]-1,6-dihydropyrazolo-{4,3-d]-pyrimidin-7-one triflnoroacetic acid salt.

To a solution of 1-[4-methoxyphenyl]-3-cyano-6-[2'-hydr0xymethyl—[l ,1"]-biphen-
4-yl}-1,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one (120 mg, 0.27 mmol) in 5 mL of -
CH;Cl; was added phosphorous tribromide (144 mg, 0.53 mmol) and the reaction mixture
was allowed to stir at ambient temperature for 1 h. The reaction was diluted with ethyl
acetate, washed with brine, dried (MgSO,), filtered through a pad of silica gel and
concentrated to afford 115 mg of a crude bromide. To a portion of this residue (65 mg,
0.13 mmol) in 2 mL of acetonitrile was added dimethylamine (0.13 mL of a 2M solution in
methanol, 0.26 mmol). The reaction was allowed to stir at ambient temperature for 2 h.
The reaction was concentrated and the residue was purified by prep HPLC (C18 reverse
phase column, elution with a HyO/CH3CN gradient with 0.5% TFA) and lyophilized to
afford 38 mg (50%) of the title compound of Example 20 as a white powder. 'H NMR
(dmso-D6) 5 9.68 (broad s, 1H), 8.48 (s, 1H), 7.72-7.50 (m, 9H), 7.36 (dd, 1H), 7.07 (app
d, 2H),' 4.30 (broad s, 2H), 3.80 (s, 3H), 2.55 (s, 6H). LRMS (ES+): 477.3 (M+H)".

~ Example 21
1-[4-methoxyphenyl]-3-cyano-5-methyl-6-[2 ’-V,N-dimethylaminomethyl-[1,1°}-

biphen-4-yi}-1 ,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one trifluoroacetic acid salt.
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Nc

- Part A, l-14-methoxyphenyl]-3-cyano-5-methyl-6-[4-bromophenyl]-l 6-

dlhydropyrazolo-[4,3-d]-pynm1dm-7-one

_ -[4-meﬂ10xyphenyl] 3-cyano-4-amino-5- [4-bromophenyl)am1nocarbonyl]pyrazole
from Example 20, Part ]_3 (1.0 g, 2:4 mmol) was dissolved i in 5 mL of N,N-
dimethylacetamide dimgthyl_ acetal and stirred at 100 °C fo_:'r-l h. The volatiles were

~ removed and the residue was dissolved in glacial acetic a_éjd and stirred at 100 °C for 1 h.

The volatiles were re_m:q'ved in vacuo and the residue was glissolved in EtOAc and washed
with saturated NaHCO; and bxine; The organics were drie;;d!.over MgSO.,, filtered through a
plug of silica gel and thé: volatiles were removed to yield the title compound as an off-
white solid (0.95 g, 90%) 'H NMR (dmso—D6) 87. 75 (app d, 2H), 7.58 (app d, 2H), 7.37
(app d, 2H), 7.04 (app d 2H) 3.78 (s, 3H), 2.15 (s, 3H).

_ .PartB 1- [4-metl|oxyphenyl]-3-cyano-5-methyl—6-[2'-formyl-(1 l']-blphen-4-yl]-l 6-

dnhydropyrazolo—[4,3-d]-pynm1dm-7—one.

To a solution of 1- [4-methoxyphenyl]—3-cya.no—6-[4—bromophenyl]-l 6-
dihydropyrazolo-[4, 3-d]-5-methy1—pynm1dm-7-one (0.24 g 0.55 mmol) in 10 mL of 1,4-
dioxane was added. 2-fonnylphenylboromc acid (0.12 g, 0.83 mmol) and potassium
phosphate tribasic (041 8 1.93 mmol) This mixture was degassed with a stream of
nitrogen for 15 mmutes.,F,ollo,wmg the purge, tetrakls(tnphenylphosphlne)palladlum(O)
(0.025 g) was added and the solution was stirred at 100 °Cj::for 4 h, The solution was
cooled, diluted with EtOAc, washed twice with brine and tliu':' organics were dried over

MgSO0,, filtered through é pad of silica gel and concmtmtéd. The residue was purified by

| flash chromatography (_q_l_u,tion with 2:1 hexanes/ethyl acetgte)-to afford 0.10 g (40%) of the

title compound. "H NMR (CDCl3) 5 10.02 (s, 1H), 8.05 (dd, 1H), 7.69 (td, 1H), 7.65-7.55
(m, SH), 7.46 (dd, 1H), 7.36 (app d, 2H), 6.98(app d, 2H), 3.83 (s, 3H), 2.38 (s, 3H).
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Part C. 1-[4-methoxypﬁ%iny11-3-cyan§f§iinethy1-6-[2 *N,N-dimethylaminomethyl-
[1,1 ’]-biphen-4-yl]-,l,6-.dfhydrop_yrazolo-[4,3-d]-pyrimidi1i-7-one trifluoroacetic acid
salt. ' : '

- . To asolution of 1-[4-methoxyphenyl]—3-cyano—6-[2'—fonnyl-[ 1,1']-biphen-4-yl}-
1,6-dihydropyrazolo-[4,3 -d}-5-methyl-pyrimidin-7-one (80 mg, 0.17 mmol) in 5 mL of
THF was added dimethylamine (0.34 mL of a 2M solution in methanol, 0.68 mmol) and
then sodium triacetoxyborohydride (73 mg, 0.35 mmol) and 2 drops of glacial acetic acid.
The reaction was allowed to stir at ambient temperature for 3 h. The reaction was
quenéhed ‘with water and diluted with ethyl acetate and saturated aqueous NaHCOQO;. The
organics were washed with brine, dried (MgS0,) and concentrated. The residue was
purified by prep HPLC (C18 reverse phase column, elution with a HyO/CH3CN gradient
with 0.5% TFA) and lyophilized to afford 45 mg (44%) of the title compound of Example
21 as a white powder. 'TH NMR (dmso-D6) 5 9.60 (broad s, 1H), 7.70 (m, 1H), 7.60 (app d,
2H), 7.65-7.48 (m, 6H), 7.39 (m, 1H), 7.05 (app d, 2H), 4.31 (broad s, 2H), 3.79 (s, 3H),
2.53 (s, 6H), 2.24 (s, 3H). LRMS (ES+): 491.3 (M+H)*.

_ Example 22
1-[2-aminomethylph enyl}-3-cyano-6-{2 '—methylsulfonyl—3—ﬂuoro-[ 1,1']-biphen-4-yl]-
1,6-dihydropyrazolo-[4,3—d]-pyrimidin—7—one trifluoroacetic acid sait.

Part A. a,a—Dicyano-z-methylphenyl hydrazine imine, _

To a solution of o-toluidine (10.0 g, 93.3 mmol) in 160 mL of water at 0°C was
added of 22 mL of concentrated HC! followed by sodium nitrite (8.4 g, 121 mmol)
portionwise. The solution was stirred for 15 minutes and then poured into a flask

' cOntaining a solution of malononitrile (6.2 g, 93.3 mmol) and sodium acetate trihydrate -

(28 g, 205 mmol) in 50 mL of methanol and 100 mL of water at 0°C. A heavy yellow
precipitate immediately formed. After 30 minutes the solid was filtered, washed with water
and dried under vacuum to afford 16 £ (93%) of the title compound, that was used without
further purification. 'H NMR (CDCL): 5 9.60 (broad s, 1H), 7.53 (d, 1H), 7.31 (t, 1H),
7.22 (m, 2H), 2.40 (s, 3H).
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Part B. Methyl 1.—(2-methylphenyl)_—3—cyano—4-aminopy'razole—S-"-carboxylate.

a,a-Dicyano-2-methylphenyl hydrazine imine (12;0 g, 65.1 mmol), methyl
bromoacetate (9.3 mL, 97.7 mmotl) and potassium-Carborfate (22.5 g, 163 mmol) were
dissolved in 100 mL of N,N-dimethyl formamide and heefcd to 100°C for 3 h. The
solution was cooled, di_lu;ed with ethyl acetate and washeii'z times with brine. The
organics were dried over MgSO4, filtered through a pad of silica gel and the volatiles were
removed. The residﬁev@ras:-puﬁﬁcd by flash chromatography (elution with 3:1
hexanes/ethy acetate) to afford 5.1 g (31%) of the title coihpohnd' 'H NMR (CDCl;): 5
7.39 (t, 1H), 7.28 (m, 2H), 7.17 (d, 1H), 3 71 (s, 3H), 2. 04 (s, 3H). LRMS (ESI): 255.1
(M-H).

Part C. 1-(2-me_thylph_e:,xijl)-3—cyano-4-azidopyrazole-s;carboxylic acid.

To a solution of mcfhyl 1-(2-methylphenyl)-3-cyano-4-aminopyrazole-5-
carcoxylate (5.1 g, 19.9 mmol) in 100 mL of TFA at 0°C was added NaNO; (1.65 g, 23.9
mmol) and then the reaction was stirred at that temperature for 45 min. Sodium azide (1.55
8, 23.9 mmol) was dissolved in a m_inim'al.emount of water and added in portions to the
TFA solution. The soluﬁon was allowed tc stir at 0°C for A5 min and added slowly to a
saturated agueous solution of NaHCOs. The solution was diluted with ethyl acetate and-
washed twice with brine. The organics were dried over MgSO4, filtered through a plug of
silica gel and the volatil_es were removed fc'.afford 526g of crude azide that was used
without purification. To a solution of crude azide (5.26 g, 18.6 mmol) in 100 mL of
tetrahydrofuran and 50 mL of water at 0°C was added lithiﬁm hydroxide (0.53 g, 22.3 -
mmol) and the reaction :wae stirred at ambient temperathre for 3 h. The reaction was
diluted with water and ethyl acetate and made basic with saturated aqueous sodium
bicarbonate. The orgamc layer was separated The aqueous layer was acidified with.
aqueous HCl and then was extracted with ethyl acetate. The orgamcs were washed with
brine, dried over MgSO4, and concentrated to afford 5.18 g of the title compound that was
used without punﬁcatlon lI-I NMR (CDC]3) 59.56 (broad s, 1H), 7.42 (t, 1H), 7.30 (m,
2H), 7.15(d, 1H), 2.03 (s, 3H).

Part D. 1-(2-methylph_enyl_)-3-cyaho-4~az_ido-5—[2'-_-methylsu_lfonyl-3—ﬂnoro-[l,l']-
biphen-4-ylJaminocarbonyl|pyrazole.
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Toa solution of _1}Eﬁ-methylpheny])—3-c_:yano-4faiidopy;gzol&S—carboxyIic acid
(225g, 8.37 mmol) in SOmL of CHQClz was addpd.oxalyl ph;oﬁde (1.1 mL, 12.6 mmol)
and 2 drops of DMF . Thé mxxture was allowed to stir at robm temperature for 2 hours. The
volatiles were removed under reduced pressure and the residue dried under high vacuum
for 1 hour. The residue was diéso]ved in CHCl; followed by the addition of DMAP (3.07
g, 25.1 .mmol) and [2 *-methylsulfonyl-3-fluoro-[1,1 '}-biphen-4-yl}amine hydrochloride
(2.53 g, 8.37 mmol) and the solution was stirred overnight at room temperature. The
volatiles were removed under vacuum and the residue was taken up in ethyl acetate,
washed with 10% aqueous HC], saturated aqueous sodium bicarbonate and brine, dried
(MgS0,) and filtered through a plug of silica gel. The volatiles were removed under
vacuum to afford 4.1 g (95%) of the title compound that was used without further
purification. 'H NMR (CDCl;): 5 8.94 (d, 1H), 8.30 (t, 1H), 8.20 (dd, IH), 7.64 (td, 1H),
7.57 (td, 1H), 7.46 (¢, 1H), 7.37-7.30 (m, 4H), 7.23 (m, 1H), 7.13 (d, 1H), 2.68 (s, 3H),

2.08 (s, 3H).

PartE. l-(2_-m_ethylphenyl)—3—cyano—6—[2 '-methylsulfonyl-3-ﬂuoro-[1,1']-biphen-4-yl]-
1,6-dihydropyrazolo—[4,3-d]-pyrimidin-7—one. .

To a solution of l-(2-methylphenyl)-3-cyano-4-azido-5.-[2'-methylsu]fonyl—3-
fluoro-{1,1 'j-biphen-4-yl]aminocarbonyl]pyrazole (2.06 g, 4.0 mmol) in absolute ethanol
was added tin (II) chloride dihydrate (2.71 g, 12.0 mmol) and the solution was stirred at
reflux for 2 h. The reaction was cooled and concentrated. The residue was taken up in
ethyl acetate, washed with dilute aqueous sodium hydroxide and brine, dried (MgS0,) and
concentrated. The residue was dissolved in 25 mL of N, N-dimethylformamide dimethy}
acetal and stirréd at 100°C for 2 h. The reaction was cooled and concentrated in vacuo. The
residue was taken up in 95% formic acid and stirred at 100°C for 2 h. The reaction was
cooled and concentrated. The residue was diluted with ethyl acetate and washed with
saturated NaHCO; and brine, dried (MgSO,) and concentrated to afford 0.60 g (30%) of
the titlercompound that was used without purification. '"H NMR (CDCl5): 5 8.23 (dd, 1H),
8.13 (s, 1H), 7.67 (symm m, 2H), 7.50-7.30 (m, 8H), 2.76 (s, 3H), 2.17 (s, 3H).

~ PartF. l-l2-aminomethylphény_l]—S-cyano—6-[2f-metliylsulfonyl—3—ﬂuoro-[1,1']-

biphen-4-yl]-1,6—dihydm_pyrazolo—[4,3—d]-pyrimidin-7-one trifluoroacetic acid salt.
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To a solution of 1- (2-methylphenyl)-3—cyano—6—[2'-methylsu1fonyl— -fluoro-{1,1'}-
biphen-4-yl}-1,6- d1hydropyrazolo-[4 3 d]—pynmldm-7-one (0.30 g, 0.60 mmol) in 50 mL.
of 1,2-dichloroethane was added N-bromosuccinimide (0 13 g, 0.72 mmol) and a small

" amount of AIBN. The reaction was stirred at reflux for 16 h and then was cooled and

diluted with ethyl acetate. The orgamcs were washed with brine, dried (MgSO4) and
concentrated in vacuo to afford 0.35 g of a 4:1 mixture of desired bromide/starting
material that was used without purification. | |

To this resxdue in 20 mL of dimethyl formamide was added sodium azide (0.06 g,
0.9 mmol) and the reaction was stirred at ambient temperature for 16 h. The reaction was
poured into water and extracted with ethyl acetate. The organics were washed with brine,
dried (MgSOy) and concentrated in vacuo to afford 021 g (91%) of an azide that was used
without further purification. This azide was taken up in 20 mL of 1sopropanol and 10 mL
of tetrahydrofuran and then there was added tin (II) chloride dlhydrate (0.41 g, 1.8 mmol).
The reaction was allowed to stir at reflux for 18 h. The velatiles were removed in vacuo
and the residue was purified by prep HPLC (C18 reverselphase column, elution with a
H,O/CH;CN gradient with 0.5% TFA) and lyophilized to afford the title compound of
Example 22 as a white solid. 'H NMR (dmso-D6) 5 8.66 (s, 1H), 8.21 (broad s, 3H), 8.09

' (dd, 1H), 7.80-7.50 (m, 8H), 7.42 (m, 2H), 3.99 (broad s, 2H), 2.94 (s, 3H). LRMS (BS+):

515.1 (M+H)".

Example 23
1- [4-methoxyphenyl]-3-tnﬂuoromethyl-4-methyl—6—[2'-amlnosulfonyl-[l 1']-b1phen-4-
yl]-l 6-d|hydropyrazolo-[3 4-d]-pyridazm-7-one

F,c Me

gy

Part A. Ethyl 1- [4-methoxyphenyl]-3-trlﬂuoromethyl-4-acetylpyrazole-S-carboxylate.
To a solution of a-bromo- a-tnﬂuoromethy]-4-methoxyphenyl hydrazine imine

(2.0 g, 6.7 mmol) in 200 mL of absolute ethanol was added ethy! 2,4-dioxovalerate (2.33

g, 14.7 mmol) and sodium ethoxide (5.0 mL of a 21% wt solution in ethanol, 13.4 mmol).

The reaction mixture was stirred at ambient temperature overnight. The ethanol was
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removed and the residue was diluted with ethyl acetate, washed sequentlally with 10% aq
HCI, sat’d ag NaHCO; and brine, dried (MgSOy) and concentrated. The residue was

- purified by flash chromatography (elution with 4:1 hexanes/ethyl acetate) to afford 0.48 g

(20%) of the title compound. 'H NMR (CDCls): § 7.37 (d, 2H), 6.97 (d, 2H), 4.27 (g, 2H),
3.85 (s, 3H), 2.57 (s, 3H), 1.22 (t, 3H).

PartB. l-[4-methoxyphenyl]-3-triﬂuoromethyl—4-methyl-6-[4-bromophenyl]-l,6-
dihydropyrazolo-{3,4-d]-pyridazin-7-one.

To a solution of ethyl 1-{4-methoxyphenyl]-3-trifluoromethyl-4-acetylpyrazole-5-
carboxylate (1.5 g, 4.2 mmol) in 100 mL of absolute ethanol was added 4-bromophenyl
hydrazine hydrochloride (0.94 g, 4.2 mmol) and the resulting mixture was stirred at reflux
overnight. Upon cooling a solid fell out of solution. The mixture was filtered and the solid
was dried in vacuo to afford 0.77 g (38%) of the title compound. '"H NMR (CDCls): 6
7.60-7.45 (m, 6H), 7.00 (d, 2H), 3.85 (s, 3H), 2.69 (s, 3H).

PartC. 1 -[4-methoxyphenyl]-3-trlﬂuoromethyl-4-methyl-6-[2'-ammosulfonyl-[l l']-
biphen-4-yl}-1,6-dihydropyrazelo-[3, 4-d]-pyridazin-7-one.

To a solution of l-[4-methoxyphenyl]—3-tnﬂuoromethyl—4—methyl—6-[4-— '
bromophenyl]—l,_6-dihydropyrazolo-[3,4'—d]-pyridazin-7-one (0.10 g, 0.21 mmol) in 20 mL
of benzene was added 2-(tert-butylaminosulfonyl)phenyl boronic acid (0.08 g, 0.29 mmot),
tetrabutylammonium bromide (7 mg, 0.02 mmol), sodium carbonate (0.07 g, 0.63 mmol)
and 1 mL of water. This mixture was degassed with a stream of nitrogen for 15 minutes
and then there was added tetrakis (triphenylphosphine) palladium (0.02 g, 0.02 mmol). The
reaction mixture was stirred at reflux for 16 h. The mixture was cooled, diluted with ethyl
acetate and washed with sat’d aq NaHCO; and brine, dried (MgSOy) and concentrated.

The residue was taken up in 10 mL of trifluoroacetic acid and stirred at reflux for 30 min
and concentrated in vacuo. The residue was purified by prep HPLC (C18 reverse phase
columin, elution with a HyO/CH3CN gradient with 0.5% TFA) and lyophilized to afford the
title compound of Example 23 as a white solid. 'H NMR (dmso-D6) 5 8.01 (dd, 1H), 7.64-
7.56 (m, 3H), 7.49 (m, 4H), 7.34 (m, 2H), 7.05 (d, 2H) 3.80 (s, 3H), 2.58 (s, 3H). LRMS
(ES+): 556.0 (M-+H).
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o _ Example 24
-[4-metl|oxyphenyl]-S-trlﬂuoromethyl-4-methyl—6—[2'-N-pyrrohdmylmethyl—[1 1']-
biphen-4-yl]-1,6-dihydropyrazolo-[3,4-d]-pyridazin-7-one, trifluoroacetic acid salt.

FsC ‘Me

ixhhe 5

'To a solution of 1-[4-methoxyphenyl]-3-trifluoromethyl-4-methyl-6-[4-

. bromophenyl}-1,6-dihydropyrazolo-{3,4-d]-pyridazin-7-one from Example 23, Part B

(0. 10 £, 0.21 mmol) in 10 mL of toluene and 10 mL of water was added 2-
formylphenylboronic acid (0.04 g, 0.29 mmol) and potassium fluoride (0.02 g, 0.42

~ mmol). This mixture was degassed with a stream of nitrogen for 15 minutes and then there

was added tetrakis (triphenylphosphine) palladium (0.02 g, 0.02 mmot). The reaction
‘mixture was stirred at reflux for 16 h. The mixture was cooled, diluted with ethyl acetate
and washed with sat’d aq NaHCO; and brine, dried (MgSO,) and concentrated to give
0.11 g of an aldehyde. This aldehyde was dissolved in 10 mL of DMF and then there was’
added pyrrolidine (0.02 mL, 0.26 mmol). This mixture was allowed to stir at ambient
temperature for 1 h. The pH was adjusted to 6 by addition of acetic acid and then there was
added sodium cyanoborohydride (0.03 g, 0.42 mmol). The reaction was allowed to stir at
ambient temperature overnight. The reaction was quenched with dilute.aq HCI, diluted
with ethyl acetate, washed with brine, dried (MgSOy) and concentrated. The residue was
purified by prep HPLC (C18 reverse phase column, elution with a H;O/CH;CN gradient
with 0.5% TFA) and lyophilized to afford the title compound of Example 24 as a white

 solid. '"H NMR (dmso-D6) § 7.72 (m, 1H), 7.70-7.60 (m, 4H), 7.51 (m, 2H), 7.46 (d, 2H),

7.35 (m, 1H), 7.06 (d, 2H), 4.39 (broad s, 2H), 3.81 (s, 3H), 3.35 (m, 2H), 2.80 (m, 2H),
2.58 (s, 3H), 1.77 (m, 4H). LRMS (ES+): 560.2 (M+H)". '
o Example 25
. 1-[3-Aminobenzisoxazol-5° yl]-3—tnﬂuoromethyl-6-[4-(l-methyhmldazol-Z’
yDphenyl}-1,6-dihydropyrazolo-[{4,3-d}-pyrimidin-7-one trifluoroacetic acid salt.
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Part A. l-[3-cyano-4-ﬂuorophenyl]-3-triﬂuoromethyl-4-nitropyrazole-S-carboxylate.
To a solution of l-[3-cyano-4-ﬂ'uorophenyl]-3-triﬂu0romethy]pyrazole-5—
carboxylate (2.30 g, 7.7mmol) in 70 mL of trifluoroacetic acid was added ammonium
nitrate (0.92 g, 11.6 mmol). Stirred for 15 minutes and then cooled to 0°C and added
trifluoroacetic anhydride (5.4 mL, 38.5 mmol). The reaction was allowed to stir overnight
with warming to room temperature. The reaction was cohcentrated, poured into water,
diluted with ethyl acetate, washed with saturated NaHCO; and brine, dried (MgSO,) and
concentrated. The residue was a mixture of nitrated compound and starting material. It was
dissolved in warm water and remaining solid was filtered (starting material). Pure title
compound (0.65 g, 25%) was obtained by extracting the water with ethyl acetate, drying
(MgS0y,) and concentrating. "H NMR (CD;0D): 5 8.12 (dd, 1H), 8.00 (m, 1H), 7.58 (t,
1H). .

Part B. l-[3-cyano-4-ﬂuoroph¢nyl]-3-triﬂuoromethyl-4-nitro—5-[4-(l-methylimidazol-
2’-yl)aminocarbonyl]pyrazole.

To a solution of l-[3-cyano-4-ﬂuorophenyl]—3-triﬂuoromethy]—4—nitropyrazole-5—
carboxylate (0.76 g, 2.2 mmol) in 100 mL of methylene chloride was added oxalyl
chloride (0.29 mL, 3.3 mmol) and 2 drops of DMF. The reaction was allowed to stir at
ambient temperature for 3 h, at which time gas evolution had ceased. The reaction was
concentrated in vacuo. The residue was taken up in 100 mL of methylene chloride and
then there was added 4-dimethylaminopyridine (0.81 g, 6.6 mmol) and 4-(1-
methylimidazol-2’-yl)aniline (0.38 g, 2.2 mmol). The reaction was allowed to stir at
ambient temparature overnight. The reaction was diluted with ethyl acetate, washed with
10% aq HCl, sat’d ag NaHCO; and brine, dried (MgSOy) and concentrated. The residue
was purified by flash chromatography to afford 0.45 g (41%) of the title compound. 'H
NMR (CD;0D): 5 8.12 (dd, 1H), 8.03 (m, 1H), 7.70-7.50 (m, SH), 7.13 (4, 1H), 6.98 (d,
1H), 3.72 (s, 3H). LRMS (ES+): 500.1 (M+H)*. '
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Part C. 1-[3-cyano-4-ﬂuorophenyl]-3-triﬂnoromethyl—6—[4—(l-methy;limida_zol-Z’-
yDphenyl]-1, 6—dnhydropyrazolo-[4,3-d]-pynmndm-7—one :

To a solution of 1-[3- cyano-4 ﬂuorophenyl]-3-tnﬂuoromethyl—4-mtro-5 -[4-(1-
methylimidazol-2’-yl)aminocarbonyl]pyrazole (113 mg, 0.23 mmol) in 20 mL of methanol
was added copper (I) chloride (0.27 g, 2.7 mmol) and potassium borohydride (0.17 g, 3.2

~ mmol). The reaction was allowed to stir at ambient temperature for 2 h. The reaction was

diluté_d with ethyl acetate, washed with sat’d ammonium chloride and brine, dried
(MgSO4) and concentrated. The residue was taken up in 10 mL of 95% formic acid and
stirred at 100 °C for 2 h. The reaction was cooled and concentrated, diluted with ethyl
acetate, washed with saturated NaHCO and brine, dried (MgSO5) and concentrated to
afford the title compound that was used without purification. LRMS (ES+): 4802 (M+H)",

Part D. l'-[3-An_xinoben_zi_soxazol—5’-_yl]-3-t_riﬂuoromethyl-6- [4-(1-methylimidazol-2°-
y)phenyl] -l,6-dihydro_p_yrazolo-[4,3—d]-pyrimidin-7-one trifluoroacetic acid salt.

To a solution of 1-[3-cyano-4-fluorophenyl]-3-trifluoromethyl-6-[{4-~(1-
methylimidazol-2’-yl)phenyl}-1 ,6—dihydropyrazolo-[4,3-d]erﬁmidin—7 -one (53 mg, 0.11
mmol) in 5 mL of DMF and 1 mL of water was added N-acetylhydroxylamine (0.02 g,
0.33 mmol) and potassiuh carbonate (0.06 g, 0.44 mmol). The reaction was allowed to stir
at ambient temperature overnight. The reaction was diluted with ethyl acetate, washed with
brine, dried (MgSOy) and concentrated. The residue was purified by prep HPLC (C18
reverse phase column, elution with a H,O/CHsCN gradient with 0.5% TFA) and
lyophilized to afford,thé -ﬁtle compound of Example 25 as a white solid. LRMS (ES+):
493.3 (M+H)". - o

. Example 26 S
-[4-methoxyphenyl]-3-(ethoxycarbonyl)-6-[2’-hydroxymethyl—3-ﬂuoro-[l 1’}-biphen-
4-yl}-1,6-dihydropyrazolo-[4,3-d}-pyrimidin-7-one. ' :
‘ . Et0,C
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To a solution of l;E;4-Methoxypheny]]—3-(ethoxyééiﬁénylH—azidopyrazole—S-
carboxylic acid (5.77 g, 17;44) in a 1:1 mixture of tetrahjdrofuran and methylene chloride
(200 mL) was added oxalyl chloride (1.90 mL, 21.81 mmol) and 1 drop of N,N-
dimethylformamide. The solution was allowed to stir at ambient temperature for several
hours. The volatiles were removed under reduced pressure and the residue dried under
high vacuum for several hours. The residue was then dissolved in 200 mL of methylene
chloride followed by the addition of 4-dimethylamino pyridine (4.44 g, 36.35 mmol) and
[2°-tert-butyldimethy}-siloxymethy}-3-fluoro-[1,1°}-biphen-4-yl]amine (4.82g,14.54
mmol) and the solution allowed to stir at ambient .temperature 6vemighf. The solution was
filtered though a pad of silica gel and the volatiles were removed in vacuum. The residue
was purified by column chromatography using 1:1 hexane/ethyl acetate to give the title
compound as a white solid (7.51 g, 67%). LRMS (ESI): 643.2 (M-H).

PartB. l-[4-methoxyphenyl]-3-(ethoxycarbonyl)-6—[2’-hydroxymethyl—S-ﬂuoro-[l 1’]-
blphen-4-yl]-1 ,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one.

(1- [4-Methoxyphenyl]-3—(ethoxycarbonyl)-4-a21do)-5-[(2’-tért?
butyldimethylsiloxymethyl-3-fluoro-{1,1 *}-biphen-4-yl)aminocarbonyl]pyrazole (7.51g
11.64 mmol) was dissolved in 300 mL of ethanol followed by the addition of stannous
chioride dihydrate (5.52 g, 29.12 mmol) and the solution was warmed gently for 2
minutes. The solution was poured through a plug of silica gel and the volatiles removed.
The crude product was dissolved in 100 mL of 95% formic acid and refluxed for 1 hr. The
volatiles were removed under vacuum and the residue dried overnight. The product was
then dissolved in 200 mL of ethanol and cooled in an ice/water bath followed by the
addition of lithiﬁm hydroxide (1.26 g, 3.3 mmol) in 30 mL of water and the reaction stirred
at ambient temperature for 2 hours. The solution was diluted with ethyl acetate and washed
with brine. The organics were dried over magnesium sulfate and the residue was purified
by prep HPLC (C18 reverse phase column, elution with a H,O/CH;CN gradient with 0.5%
TFA) and lyophilized to afford the title compound of Example 26 as a white solid. LRMS
(ESI): 515.1 (M-+H)". |

Example 27
1- [4-methoxyphenyl]-3-(ethoxycarbonyl)-6-[2’-N-pyrrohdmylmethyl-3-ﬂuoro-[1 1 T
biphen-4-yl}-1,6-dihydropyrazolo-{4,3- -d}-pyrimidin-7-one, trifluoroacetic acid salt.
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To a solution of !-[4_-meﬂmxy_phenyl]—3-(ethoxyea?bpnyl)—6—[2’-_hydrqumethyl—B-
fluoro-[1,1 ’]fbiphenf4{yl]71 ,6—di_hydropyrgzolo—[4,3—dj-pytimid_in-7-one from Example 26,
Part B (0.20 g, 0. 39. mmol) in 150 mL of methylene chloride was added phosphorous
5 tribromide (0.074 mL, O 77 mmol) and the reaction was stirred at amblent temperature

overnight. The solutlon was slowly quenched with water and the organics extracted with
ethyl acetate. The organics were dried over magnesium sulfate, filtered and the volatiles
were removed under reduced pressure. The crude benzyl bromlde (0.22g, 0.39 mmol) was
dissolved in 50 mL of acetonitrile followed by the addition of pyrrolidine (0.11 mL, 1.34

i0 mmol) and stm'ed at ambient temperature overmght The volatlles were removed under
reduced pressure and the residue was purified by prep HPLC (C18 reverse phase column,
elution with a HoO/CH;CN gradient with 0.5% TFA) and lyophlhzed to afford the title
compound of Example 27 as a white solid. LRMS (ESI): 568.2 (M+H)".

15 : . , Example 28
- 1- [4-methoxyphenyl]~3-(annnocarbonyl)-6-[2’-N-pyrrohdlnylmethyl-3-ﬂuoro—[l 1°]-biphen-
4-yl}-1 ,6-d_nhy_dropyraz_olo-[,4,3-dl-pyrmndme7-o_ne, trifluoroacetic acid salt.
HNOC

-[4-methoxypheny1] -3- (ethoxycarbonyl)—6 [(2’-N-pyrrohdmylmethyl-3-ﬂuoro- :
20 [1, l’]-bxphen-4-yl)am1nocarbonyl]pyrazole (0.60g, 0. 92 mmol) was dissolved in 200 mL
of methanol followed by the addition of 50 mL of a 28% ammonium hydroxide solution
and allowed the reaction to stir overnight at ambient temperature. The reaction was
concentrated and the reeidue was purified by prep HPLC (C!8 reverse phase column,
elution with a H,O/CH;CN gradient with 0.5% TFA) and Iyophilized to afford the title
25 compound of Example 28 asa whife solid. LRMS (ESI): 539.1 (M+H)+. '
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Example 29 _
l—[4-methoxyphenyl]-3_-(aminocarbonyl)-6-[2’-(3-(R)—hydroky-N-pyrrolidinylmethyl)-
3-fluero-[1,1’)-biphen-4-yl}-1 ,6-dihydropyrazolo-{4,3-d]-pyrimidin-7-one,
trifluoroacetic acid salt. '

Q X . A

MeO
1-[4-methoxyphe‘nyl]-3-(eﬂloxycarbonyl)-6-[2 ’;hydfoxymethyl-3-ﬂuoro-[ LI’}-
biphen-4-'yl]—l,6-dihydropyfazolo-[4,3-d]-pyn'midin-7-one (0.85 g, 1.71 mmol) was
dissolved in 150 mL of methylene chloride followed by the addition of phosphorous
tribromide (0.32 mL, 3.42 mmol) and stirred at ambient temperature overnight. The
solution was slowly quenched with water-and the organics extracted with ethyl acetate.
The organics were dried over magnesium sulfate, filtered and the volatiles removed under
reduced pressure. The crude benzyl bromide (0.42g, 0.75 mmol) was dissolved in 50 mL
of acetonitrile foll.owed by the addition of 3-(R)-pyrrolidinol hydrochloride (0.55mL, 4.50
mmol) and stirred at ambient temperature overnight. The volatiles were removed under
reduced pressure and the residue was purified by prep HPLC (C18 reverse phase column,
elution with a H;O/CH;CN gradient with 0.5% TFA) and lyophilized to afford 0.2 g (17%)
of the title compound as a white solid. LRMS (ESI): 566.3 (M+H)".

PartB. l-[4-methoxyphenyl]—3-(5mixiocarbonyl)-6-[2 -(3-(R)-hydroxy-N-
p_yrrolidihylmethyl)-3-ﬂuoro-[1,1 3]-5iphen—4-yl]-1,6—dihydropyrazolo—[4,3—dj-'
pyrimidin-7-one, trifluoroacetic acid salt.

l-[4-methoxyphenyl]-3-(ethoxycarbonyl)-G-[Z’-(3 ~-(R)-hydroxy-N-
pjrroiidinylmethyl)—B ~-fluoro-[1,1°}-biphen-4-yl]-1 ,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-
one (0,120 g, 0.20 rﬂmol) was dissolved in 200 mL of methanol followed by the addition
of 50 mL of a 28% ammonium hydroxide solution and allowed the reaction to stir
overnight at ambient temperature. The reaction was concentrated and the residue was
purified by prep HPLC (C18 reverse phase column, elution with a H,O/CH;CN gradient
with 0.5% TFA) and lyophilized to afford the title compound of Example 29 as a white
solid. LRMS (ESI): 537.2 (M+H)"
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‘Example 30 -
- 1-[4-methoxyphenyl]-3-(V-formylaminomethyl)-6-[2’-methylsulfonyl-3-fluoro-{1,1°}-
biphen-4?-y’f_l]-l,6—dihydro§yrazolt)¥[4,3-dj_-'pyrimidin—7-ohe;
OHCN | '

5 _ l-[4-methoxypf§§nyl]-3 -cyano-4-gm_ino-=_5 -[2_’-meﬁi1;y1sulfonyl—3-ﬂ_uoro—[ 1,I']-
* biphen-4-yljaminocarbonyllpyrazole (030 g, 0.59 mmol) was dissolved in 100 mL of
ethanol followed by thé éddition of 5 mL of triﬂuoroaceﬁc acid and a catalytic amount of
10% palladlum on carbon (0.03 g) and the reaction was stm'ed overnight at ambient
temperature under a balloon of hydrogen gas. The solutlon was filtered through a plug of
10 Celite® and the volatlles were removed to glve the title product as a grey/white solid (0.30
g, 99%) LRMS (ESI) 510 1 (M+H)'.

Part B. 1-[4-methoxypheny]]-3-(N-formylammomethyl)—6—[2 ’-methylsull'onyl-3- o
fluoro-{1, l’]-blphen-4-yl]-l 6—dlhydropyrazolo-[4,3-d]-pyrnmdm—7-one '
15 - H [4-Meﬂ10xyphe_nyl]—_3-ar_nm<_>me_:_1;hy_l—4—ammo-s - [2_’-methylsulfonyl- -fluoro- -
I, 1’]-biphen-4-y1]'ani'i“1?-1.oc':arbonyl}pyrazdle (0. 30 g 0. 59 fnmol) was refluxed for 3 hours
in 75 mL of 95%- fonmc acid. The volatﬂes were removed under vacuum and the residue
was purified by prep HPLC (C18 reverse phase column, elutton with a H,O/CH;CN
gradient thh 0.5% TFA) and lyophlhzed to afford the title compound of Example 30 as-a
20 whlte solid. LRMS (ESI) '548.1 (M+H) '

§ Example 31 :
1-[3-Ammobenznsoxazol-S’—yl]-3-(ethoxycarbonyl)-6-[2’-hydroxymethyl-[l 1’}

blphen-4—yl]-l 6-dlhydropyrazolo-[4,3—d]-pyrmndm—7—one
- EO,C
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Part A. a-Cyano- a—ethoxycarbonyl-[4-ﬂuoro-3-cyano)phenyl]hydrazme imine,

To a solution of 4-ﬂuoro-3-cyanoamlme (11.78 g, 86 .5 mmol) in concentrated HC]
(20.2 mL, 173.0 mmol) was added 131 mL of water and the entxre reaction was cooled in
an ice/water bath. Sodium nitrite (6.5 g, 95.20 mmol) was dissolved in 20 mL of water and
slowly added to the reaction mixture. After stirring for 30 minutés, the diazonium solution
was poured into a solution of ethyl cyanoacetate (7.60 mL, 95.20 mmol) and sodium
acetate trihydrate (25.91 g, 190.40 mmol) in a mixture of 21 mL of methanol and 44 mL of
water at 0°C. The reaction was stirred at 0°C for 20 minutes during which time a heavy
yellow precipitate of the title compound formed. The product was isolated and dried by
suction filtration to afford 8.9 £ (39%) of bright yellow product.

Part B. 3-Ethyl-5-methyl 1-(4-ﬂuoro-3-cyano)phenyl-4-ammopyrazole-3,5-
dicarboxylate.

a-Cyano- a-ethoxycarbonyl-[4-ﬂuoro-3-cyano)phenyl]hydrazine imine (4.00 g,
15.37 mmol), methyl bromoacetate, (1.85 mL, 19.98 mmol) and potassium carbonate (5.31
g, 38.43 mmol) were dissolved in N.N- ~dimethyl formamide and heated to 100°C for
several hours. The solution was diluted with ethyl acetate and washed 2 times with brine.
The organics were dried over MgSOs, filtered through a pad of silica gel and the volatiles
were removed. The title compound was purified by dissolving in hot diethyl ether and
collecting the solids (2.82 g, 55%).

Part C. 3-Ethyl-5-methyl l-(4-ﬂuoro-3—cyano)phenyl-4-_azidopyrazole-3,5—
dicarboxylate.

3-Ethyl-5-methyl l-(4-ﬂuoro-3-cyano)phenyl—4-ammopyrazole-3 ,o-dicarboxylate
(2.82 g, 8.48 mmol) was dissolved in TFA and cooled to 0° C followed by the addition of
NaNO; (0.70 g, 10.18 mmol) and then the reaction was stirred at that temperature for 45
min. NaN; was dissolved in a minimal amount of water and added in portions to the TFA
solution. The solution was allowed to stir at 0° C for 45 min and added slowly to a
saturated solution of NaHCO; . The organics were dried over MgSO;, filtered through a
plug of silica gel and the volatiles were removed to give the title compound as a tan solid
(0.13 g, 4.2%). '
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Part D. 1-(4-fluoro-3-cyano)phenyl-3-(éthoxycarbonyl)-4-azidopyrazole-5-carboxylic

.3-Ethyl-5-methyl 1-(4-ﬂuoro‘-3—cya'no)phenyl—4—azidopyrazolé-3,'S-dic'arboxylate

- (0.40 g, 1.11 mmol) was dissolved in a 1:1 mixture of 1,4-dioxane/water and cooled in an

- ice water bath. Lithium hydroxide (0.04g, 1.67 mmol) was predissolved in a minimal

amount of water and added to the stirring solution in one portion. The reaction was
allowed to warm to ambient témperature and the reaction was followed by thin layer
.chromatography. The solution was extracted with water, the aqueous layer acidified with
10% hydrochloric acid and the product extracted with ethyl acetate to yield the title
compound as a white solid (0.35 g, 92%) LRMS (ESI): 687.2 (2M-H)".
l—(4-ﬂuoro-3-cyano)phenyl—3-(ethoxycarbonyl)—4—azidopyrazole-5-carboxylic acid (035 g,
1.0 mmol) was dissolved in a 1:1 mixture of tetrahydrofuran and methylene chloride (200
mL) followed by tl_l_e;addition of oxalyl chloride (0.130 mL, 17.58 mmol) and 1 drop of
N,N-dimethylformamide. The solution was allowed to stir at ambient temperature for
several hours. The volatiles were removed under reduced pressure and the residue dried
under high vacuum for several hours. The. residue was then dissolved in 200 mL of
methylene chloride followed by the addition of N,N-dimethylaminopyridine (3.58 g, 29.31
mmol) and [2’-fert-butyldimethylsiloxymethy}-3-fluoro-[1,1 *]-biphen-4-ylJamine (3.88 g, -
11.72:mmol) and the solution allowed to stir at ambient temperature overnight. The
solution was filtered though a pad of silica gel and the volatiles were removed in vacuum.
The residue was used without further purification (0.55 g, 86%). LRMS (ESI): 508.1(M-
OSi(t-Bu)Mey+H)". '

PartF. 1-(4-ﬂuoro-3-cyano)phenyl-3-(ethoxycarbonyl)-6-[2’-formylhydroxymethyl-

[1,1’]-biphen-4—yl]—l,6-dihydropyrazolo—[4-,3-d]-pyrimidin-7-one. :
(l-(4-_ﬂuoro-3-cyano)phenyl—3-(ethoxycarbonyl)-4-azido-5-[2’—tert-

butyldimethylsiloxy)methy}[1,1°}-biphen-4-yl] aminocarbonyl]pyrazole (0.55 g, 0.86
mmot) was dissolved in 100 mL of ethanol followed by the addition of stannous chloride
dihydrate (0.49 g, 2.57 mmol) and the solution warmed gently for several minutes. The
solution was then filtered through a pad of silica gel and the volatiles removed under
reduced pressure. The residue was dissolved in 100 mL of 96% formic acid and refluxed
for 2 hours. The volatiles were removed under reduced pressure and the residue dissolved

in ethylacetate and the solution filtered through a pad of silica gel and the volatiles
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removed under reduced pressure. The title product was punﬁed by column
chromatography using 1:1 hexane:ethylacetate and isolated as a white solid (0.40g, 86%),
LRMS (ESI): 560.1. (M+Na)".

Part G. l-[3-Aminobenzisoxazol-5’-yl]-3-(ethoxycarbonyl)-6—[2’-hydroxymethyl—
[1,1°}-biphen-4-yl}-1,6-dihydropyrazolo- [4,3-d]-pyrimidin-7-one.

1-(4—ﬂuoro-3—cyano)phenyl-3-(ethoxycarbonyl)-6—[2 *-formythydroxymethyl[1,1°]-
biphen-4~yl]-l,6-dihydropyrazolo-[4,3-d]-pyﬁmidin—7—one (0.40 g, 0.74 mmol) was
dissolved in N, N-dimethylformamide followed by the addition of acetohydroxamic acid
(0.22 g, 2.97 mmol) and potassium carbonate (0.41 g, 2.97 mmol) and stirred overnight at
ambient temperature. Potassium carbonate in 10 mL of ethanol was added to the solution
and heated to 80°C for 1 hour. The solution was diluted with water and the product
immediately precipitated out and was isolated by filtration. The residue was purified by
prep HPLC (C18 reverse phase column, elution with a H;O/CH;CN gradient with 0.5%
TFA) and lyophilized to afford the title compound of Example 31 as a white solid. LRMS
(ESI): 523.1 (M+H)".

'Example 32
-[3-Ammobenznsoxazol-S’-yl]-3»(ethoxycarbonyl)-6-[2’-N-pyrrohdmylmethyl—[l,l ’}-
biphen-4-yl]-1 ,6-dihydropyrazolo-[4,3-d}-pyrimidin-7-one, trifluoroacetic acid salt.

_ Et0,C

1-[3-Aminobenzisoxazol-5’-yl]-3- -(ethoxycarbonyl)-6-[2°-N- hydroxymethyl-
[1,1°])-biphen-4-y1})-1 ,6-dihydropyrazolo-[4,3-d}-pyrimidin-7-one (0.05 g, 0.08 mmol) was
dissolved in 10 mL of methylene chloride followed by the addition of phosphorous
tribromide (0.022 mL, 0.23 mmol) and stirred at ambient temperature overnight. The

solution was slowly quenched with water and the organics extracted with ethyl acetate.

- The organics were dried over magnesium sulfate, filtered and the volatiles removed under

reduced pressure. The crude benzyl bromide was dissolved in 10 mL of acetonitrile
followed by the addition of pyrrolidine (0.04 mL, 0.47 mmol) and stirred at ambient
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temperature overnight. The volatiles were removed under reduced pressure and the residue
was purified by prep HPLC (C18 reverse phase column, elution with a H,O/CH;CN
gradient with 0.5% TFA) and lyophilized to afford the title compound of Example 32asa

~ white solid. LRMS (ESI): 576.3 (M+H)".

g Example 3
1-[4-Methoxyphenyl]-3-tnﬂuoromethyl-7—[2’-methylsulfonyl—[l 1’]—biphen-4-yl]-
4,5,6; 7—tetrahydropyrazolo-[3 4-c]-azepm-8-one

Part A. N-[4-bromophenyl]caprolactam
_ 4-Bromoamlme (20 0g, 11.62 mmol)and triethylamine (17.8 mL, 12.78 mmol)
were dissolved in 250 mL of methylene chlonde. 6-Bromohexanoy! chloride (19.6 mL,
12.78 mmol) was addecl_lldtopwise via an é_dditio‘_n funnel. The reaction mixture was stirred
under N; for % h after tﬁe addition v\ias cdﬁ:plet'ed' It was diluted with methylene chloride
‘and washed with water, lN aqueous HCl, IN aqueous NaOH, and bnne It was then dried
over MgSO;, and concentrated to a white solid (37.20 g). '
A solution of th_g above solid in 100 mL of DMF was added dropwise at room

temperature to a mixtufe@f NaH (5.00 g of 60% disp_ersion, 12.47 mmol) in 150 mL of -
DMF. The reaction mi)gtm"e was stirred at7'1.'obn'1 temperature for 2 h under N3. It was then
poured into 500 mL of ifvater and extractéd with EtOAc. The combined organic mixture
was washed with brine, dried 6ver MgS0Oy, and concentrated to colorless oil. The title -
compound was then punﬁed by chomﬁography on silica gel eluted with methylene
chloride to give 24.5 g of '\;:vhite solid (78%). LRMS (ES*): 268.0, 270.0 (M+H)"*. '"H NMR
(CDCL): 6 7.49 (d, 2H), 7.‘_12 (d, 2H), 3.73 (m,2H), 2.69 (m, 2H), 1.82 (m, 6H).

PartB. N—[4-bromophenyl]-3-oxocaprolactam
| N,N-Diisopropylamine (11.0 mL, 78.4 mmol) was dissolved in 20 mL of dry THF
and cooled at 0 °C. n-Bu_L; (29.4 mL of 2.5 M solution in hexane) was added. The mixture

was stirred at 0.°C undér_ N, for 30 minutes and then cooled to -78 °C. It was then
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cannulated to a solution of Nf[4-bmmophenyl]capmlactaiﬁ (6.57 g, 24.5 mmol) in 100 mL
of THF at 78 °C. The mixture was stirred at -78 °C unde N, for 1 b, and methyl
methanethiosulfonate (8.1: inL, 78.4 mmol) was added. The booh'ng bath was removed, the
mixture was allowed to warm up to room temperature and stirred for 12 h. It was quenched
with H,O and -the THF was removed in vacuo. The residue was dissolved in EtOAc and
washed with water and brine. It was then dried over MgSO, and concentrated.
Chromatography on silica gel with 20% EtOAc in hexane gave 1.40 g of N-[4-
br_omophenyl]—3-bis(thiomethoxy)caprolactam and 4.42 g of N-[4-bromophenyl]}-3-
mono(thiomethoxy)caprolactam. The N-[4-bromophenyl}-3-
mono(thiomethoxy)caprolactam isolated was resubjected to the above conditions, and a
total of 6.38 g of N-[4-bromopheny1]-3-bis(thiomeﬂloxy)caprolactam was isolated. LRMS
(AP): 361.9, (M+H)*,

_ N-[4-bromopheny1]-3-bis(thiometlmxy)caprolactam from above was dissolved in
100 mL of CH3;CN and 25 mL of H,0 was added. Ceric ammonium nitrate (38.86 g 70.
89 mmol) was then added. After stirring for five minutes, water (300 mL) was added and
the mixture was extracted with EtOAc: The combined organic mixture was washed with
water and brine. It was dried over MgSO; and concentrated. The desired product was -
purified by chromatography on silica gel eluted with 30% EtOAc in hexane to givel25g
of light yellow oil (18%). LRMS (APY): 283.9, (M+H)". '"H NMR (CDCl3): 6 7.56 (d, 2H),
7.22 (4, 2H), 3.77 (t, 2H), 2.67 (t, 2H), 2.09 (m, 2H), 1.98 (m, 2H).

Part C. l-[4-m_ethoxyphenyl]-3-triﬂuoromethyl-7-[4-bromophenyl]-4,5,6,7-
tetrahydropyrazolo-[3,4-c]—azepin-8—one

N-[4-bromophenyl]-3-oxocaprolactam (0.37 g, 1.13 mmol), morpholine (0.25mL,
2.81 mmol), and p-toluenesulfonic acid (catalytic amount) were refluxed with 30 mL
benzene using a Dean Stark apparatus under N; for 12 h. The solvent was removed in
vacuo and the residue was dried under vacuum to give 1,5,6,7-tetrahydro-1-[4-
bromoﬂhenyl]—3-,(morpholin—4-yl)—2H-azepin—2-one. LRMS (AP"): 351.0, 353.0, (M+H)".

4-Dimethylaminopyridine (0.13 g; 1.13 mmol) was dissolved in 5 mL of methylene
chloride and cooled in an ice-bath. Trifluoroacetic anhydride (0.16 mL, 1.13 mmol) was
added. The mixture was stirred at 0°C for % h, and a solution of 1,5,6,7-tetrahydro-1-[4-
bromophenyl]—3—(mor_pholin-4-yl)-2H-azepin-2-one in 5 mL of methylene chloride was
added. The ice-bath was removed, and the reaction mixture was stirred at room
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temperature under N; for 12 h. The reaction mixture was diluted with methyiene chloride
and washed with water and brine. After drying over MgSOy, it was concentrated to give
1,5,6,7-tetrahydro-l-[4-bromophenyl]—3-(morpholin-4-yl)-4-triﬂuoroacetyl-2H-azepin—2-
one as brown oil. LRMS (AP"): 446.0, 448.0, (M-+H)".

The brown oil above and p-methquphenylhydrazine hydrochloride (0.20 g, 1.13
mmol) were refluxed with 50 mL of acetic acid under N, for 20 h. The solvent was
removed, the residue was dissolved in EtOAc and'washéd with water, Saturated NaHCOs,
and brine. It was dried over MgSOy, concentrated, and chromhtoga‘aphed on silica gel with
15-20% EtOAc in hexane to give 0.24 g of the desired product (40%) and 0.17 g of the
regioisomer (28%). LRMS (ES"): 528.0, (M+H)*. 'H NMR (CDClg): §7.71 (d, 2H), 7.39
(d, 2H), 7.06 (d, 2H), 6.92 (d, 2H), 3.89 (t, 2H), 3.82 (s, 3H), 3.04 (t, 2H), 2.22 (m, 2H).

PartD. 1-{4-methoxyph_enyl]'-3-triﬂuoromethyl-7-[2’-aminosdlfonyl-[l,l ’]-biphen-4-
yl1}-4,5,6,7-tetrahydropyrazolo-[3,4-c}-azepin-8-one. | '

1-[4-Methoxyphenyl}-3-trifluoromethyl-7-[4-bromophenyl}-4,5,6,7-
_tctrahydropyrazolo—[3,4~c]4az;pin-8-0ne (0.12 g, 0.23 mmol), 2-(tert-
butylaminosulfonyl)phenylboronic acid (63.0 mg, 0.25 mmo}), tetrabutylammonium
bromide (4 mg, 5 mol%), te'ir'akis(triphenylphosphine)pallédiurh(O) (13 mg, 5 mol%) were
refluxed with 20 mL of benzene under N for 12 h. The reaction was cooled. It was filtered
through Celite® and washed with EtOAc. The mixture wés washed with water and brine,
dried over MgSO,, concentrated, and chromatographed on silica gel with 15-30% EtOAc
in hexane to give 26 mg of the desired product (18%) and 96 mg of the starting material.
LRMS (ES"): 613.4, (M+H)". 8 -

The product above was refluxed with 10 mL of trifluoroacetic acid for /2 h. The
solvent was removed. It was purified by prep HPLC (C18 reverse phase column, eluted
with a H,O/CH;CN gradient with 0.05% TFA) and lyophilized to afford 5.7 mg of the title
compound of Example 33 as a white powder (24%). LRMS (ES"): 557.3, (M+H)". 'H
NMR (CDCls): 5 8.12 (d, 1H), 7.59 (t, 1H), 7.51 (m, 3H), 7.38 (m, 4H), 7.29 (d, 1H), 6.82
(d, 2H), 4.51 (s, 2H), 4.00 (t, 2H), 3.82 (s, 3H), 3.10 (¢, ZH), 2.31 (m, 2H).

Example 34

' 1-[4-Methoxyphenyl]-3-trifluoromethyl-7-[2 *.aminosulfonyl-3-fluore-1,1°]-biphen-4-

yl}-4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one
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The title compound was prepared by the same procedures as shown for Example 1
- using 4-bromo-2-fluoroaniline as starting material. LRMS (ES*): 575.2, (M+H)". '"HNMR
(CDCl3) 3 8.15(d, 1H), 7.57 (m, 2H), 7.39 (t, 2H), 7.32 (d, 2H), 7.27 (d, 2H), 6.93 (d, 2H),
4.51 (s, 2H), 3.93(t, 2H), 3.82 (s, 3H), 3.11 (t, 2H), 2.27 (m, 2H).

Example 35
1-[4-Methoxyphenyl]—3-triﬂuoromethyl—7-[2’-N-pyrrolidinylmethyl—[l,‘l ’]-biphen-4-
yl]-4,5,6,7-tetrahydropyrazolo-[3,4-c]-aze_pin-s-one, trifluoroacetic acid salt.

FsC

STOL

MeO

Part A. _1-[4-methoxypl|enyl]-3-triﬂuoromethyl—7-[2’-formyl-[l,1 ’J-biphen-4-yl]-
4,5,6,7-tetrahydropyrazolo-{3,4-c}-azepin-8-one

- 1-{4-Methoxyphenyl]-3-trifluoromethyl-7-{4-bromophenyl]-4,5,6,7-
tetrahydropyrazolo-[3,4-c]-azepin-8-one from Part C of Example 33 (0.17 g, 0.32 mmol),
2-formylphenylboronic acid (97.0. mg, 0.64 mmol), potassium phosphate (273.0 mg, 1.28
mmol) and tetrakis(triphenylphosphine)palladium (0) (19 mg) were refluxed with 20 mL
of dioxane under N, for 12 h. It was filtered through Celite® and washed with EtOAc. The
mixture was washed with water and brine, dried over MgSO0y, concentrated, and -
chromatographed on silica gel with 10-15% EtOAc in hexane to give 0.10 g of the desired
product (62%). LRMS (ES"): 506.4, (M-}H)*. '"H NMR (CDCL): § 10.02 (s, 1H), 8.02 (d,
1H), 7.64 (t, 1H), 7.52 (t, 1H), 7.42 (m, 6H), 6.83 (d, 2H), 3.99(t, 2H), 3.82 (s, 3H), 3.10
(t, 2H), 2.29 (m, 2H).

Part B. l-l4-methoxypheny_l]-3-triﬂuoromethyl—7—[2’-N.-pyrrolidinylmethyl-[1,l ’}-
biphen-4-yl]-4,5,6,7-tetrahydropyrazolo—[3,4-c}-azepin-8-one, trifluoreacetic acid salt.
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The product from Part A was dissolved in 15 mL of MeOH. Pyrrolidine (0.049 mL,
0.59 mmol) and NaBH, ( 13 mg, 0.40 mmol) were added. The mixture was stirred at room
temperature under N for 12 h. It was quenched with water, extracted with methylene
chloride, dried over MéSO.;, concentrated, and puﬁﬁed by prep HPLC (C18 reverse phase
column, eluted with a HzO/CH30N gradient with 0.05% TFA) and lyophilized to afford 24
mg of the title compound of Example 35 as a TFA salt (18%). LRMS (ES"): 557.3,
(M+H)". "H NMR (CD;ODY: 8 7.66 (m, 1H), 7.35-7.56 (m, 9H), 6.98 (d, 2H), 4.40 (s,
2H), 4.01 (t, 2H), 3.81 (s_, 3H), 3.32 (m, 2H), 3.08 (t, 2H), 2.80 (m, 2H), 2.29 (m, 2H), 1.88
(m, 4H). L - R -

_ Example 36
l-[3—Aminobenzis6xazoleS’-yl]-3-triﬂuoromethyl—7—-[2’-N-pyrrolidinylmethyl—[l,1 ’}-
biphen-4-y]]-4,5,6,7-_tgt_rahydropyrazol§-[3,4-c}-azepin’-8-one, trifluoroacetic acid salt.
FiC ' '

G I
| 0./ :Hz.m

Part A. 1'-[3~Cyano-4-.-ﬂn'orophenyl] -3-trifluoromethyl-7-[4-bromophenyl}-4,5,6,7- -
tetrahydropyrazolo-[3,4-c]-azepin-8-one S '
N-[4-bmmoph¢nyl]#3-oxocaprolac_tam (1.31 g, 4.63 mmol), morpholine (1.60 mL,
18.52 mmol), and p-toluenesulfonic acid (catalytic amount) were refluxed with 50 mL
benzene using a Dean Stark apparatus under N for 12 h. The solvent was then removed in
vacuo and the residue was dried under vacuum to give 1,5,6,7-tetrahydro-1-[4-
bromophenyl]-3-(mor'pholin-4-yl)-2H-azepin-2—one asa Slellow solid. LRMS (AP"): 351.0,
353.0, (M+H)". | - - -'
4-Dimethylaminopyridine (0.68 g, 5.56 mmol) was dissolved in20 mL of
methylene chloride and cooled in an ice-bath. Trifluoroacetic anhydride (0.79 mL, 5.56
mmol) was added. The mixture was stirred at 0°C for % b, and a solution of the solid
formed above in 20 mL of methylene chloride was added. The ice-bath was removed, and
the reaction mixture was stirred at room temperature under N; for 12 h. It was diluted with

methylene chloride and w_ashed with water and brine. After dried over MgSOs, it was
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concentrated to give 1,5 6 7—tetrahydro-l-[4 bromophenyl]-3 (moxpholm-4-yl)—4-
mﬂuoroacetyl-ZH-azepm-Z-one as brown oil. LRMS (AP"): 446. 0, 448.0, (M+H)".

~ The brown oil above and 3-cyano-4-ﬂuorophenylhydrazme hydrochloride (1.31 g,
6.95 mmol) were refluxed with 100 mL of acetic acid under N for 20 h. The solvent was
removed, the residue was dissolved in EtOAc and washed with water, saturated NaHCO,,
and brine. It was dried over MgSOy, concentrated, and chromatographed on silica gel with
15-20% EtOAc in hexane to give 1.06 g of the desired product (46%). LRMS (ES™):
493. 1, M+H)*. 'TH NMR (CDCls): & 7.77 (m, 2H), 7.54 (d, 2H), 7.28 (m, 3H), 7.15 @4,
2H), 3.91 (t, 2H), 3.10 (t, 2H), 2.28 (m, 2H).

Part B. l-l3-Cyano-4-ﬂnorophenyl]-3-trifluoromethyl-7-[2 >-formyl-[1,1°}-biphen-4-
yl]-4,5,6,7-tetrahydropyrazolo—[3,4-c]—azepin-8-one.

_ l-[3-Cyano-4-ﬂuorophenyl]—3-triﬂuoromethyl-7-[4—bromophe,nyl]—4,5,6,7-
te_trahydropyrazolo—[_Bu,4-c]—azepin—8-one (1.06g, 2.15 mmol), 2-formylphenylboronic acid
(0.65 g, 4.30 mmol), potassium phosphate (1.83 g, 8.60 mmol), '
tetrakis(triphenylphosphine)palladium (0) (124 mg) were refluxed with 80 mL of dioxane
under N; for 12 h. It was filtered through Celite® and washed with EtOAc. The mixture
was washed with water and brine, dried over MgSO,, concentrated, and chromatographed
on silica gei with 15-25% EtOAc in hexane to give.0.90 g of the desired product (81%).
LRMS (ES"): 519.3, (M+H)". 'H NMR (CDCl): 6 10.02 (s, 1H), 8.04 (d, 1H), 7.80 (m,
2H), 7.68 (t, 1H), 7.54 (t, 1H), 7.43 (m, 4H), 7.30 (m, 1H), 4.02 (m, 2H), 3.12 (t, 2H), 2.32
(m, 2H).

PartC. l-[3-Aminobehzisoxazol—5’-yl]-3-triﬂuoromethyl-7—[2’-hydroxymethyl-[l,l ’l-
biphen-4-yl}-4,5,6 »/-tetrahydropyrazolo-|3 y4-c]-azepin-8-one.

1- [3-Cyano-4-ﬂuorophenyl]-3-tnﬂuoromethy]—7—[2’-formyl-[ 1,1’]-biphen-4-y1}-
4,5,6,7-tetrahydropyrazolo-[3, 4-c]-azepin-8-one (0.90 g, 1.74 mmol) was dissolved in 20
mL of’ methanol and cooled at 0°C. NaBH, (76.0 mg, 2.00 mmol) was added. After stirring
for % h at 0°C, it was quenched with water. The solvent was removed. The residue was
partitioned between methylene chloride and water. The aqueous layer was extracted with
methylene chloride. The combined organic solution was washed with brine, dried over
MgSO,, concentrated to yellow foam. The alcohol formed such was used in the next step
without further purification.
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N-Acetylhydroxylamine (0:39 g, 5.22 mmol) was dissolved in 10 mL of DMF.
Potassium carbonate (0.96 g, 6.96 mmol) was added, followed by 2 mL of water. After
stirring for 2 h, a solut_idn'of the alcohol from above in 5 mL of DMF was added. The
reaction mixture was sfirred at room teiperature under Nz for 12 h. Water was added, the
precipitate was filtered and dried to give 0.90 g of the desired product (97%). LRMS
(APY): 534.2, M+H)". 'H NMR (CDCl): & 7.67 (m, 2H), 7.50 (m, 1H), 7.42-7.20 (m,
8H), 4.52 (s, 2H), 3.97 (m, 2H), 3.10 (t, 2H), 2.30 (m, 2H), 2.06 (bs, 1H).

Part D. 1-[3-Aminob¢nz_isoxazol-5’-yl]-34riﬂndromethyl-‘-7—[2 *.N-pyrrolidinylmethyl-
[1,1°]}-biphen-4-yl]-4,5,6,7-tetrahydropyrazolo-|3,4-c]-azepin-8-one, trifluoroacetic
acid salt. | ' ' ' | ’
1-[3-Aminobenzisoxazol-5’-yl}-3-trifluoromethyl-7-[2°-hydroxymethy}-[1,1°]-
biphen-4-yl]-4,5,6,7-t¢trahydropyrazolo-[3,4-c]-azepin-8'—oné (0.15 g, 0.28 mmol) was
dissolved in 6 mL of dry methylene chloride. PBr; (0.037 mL, 0.39 mmol) was added and
the mixture was stirred at room temperature under N, for 30 minute. The reaction mixture
was quenched with water and extracted with methylene chloride. The methylene chloride
extract was washed with brine, dried over MgSO,, and concentrated to yellow foam.’

The foam was then dissolved in 10 mL of CH;CN, and pyrrolidine (0.070 mL, 0.84
mmol) was added. The mixture was stirred at room temperature for 12 h. It was
concentrated, and purified by prep HPLC (C18 reverse phase column, eluted with a
H,0/CH;CN gradient with 0.05% TFA) and lyophilized to afford 0.11 of the title -
compound of Example 36 as a TFA salt (56%). LRMS (ES*): 587.3, (M+H)". "H NMR
(CD;0D): & 7.96 (m, 1H), 7.73-7.60 (m, 3H), 7.58-7.34 (m, 7H), 4.38 (s, 2H), 4.04 (t, 2H),
3.33 (m, 2H), 3.14 (t, 2H), 2.78 (m, 2H), 2.32 (m, 2H), 1.86 (m, 4H). -

Example 37
1-[3-Aminobenzisoxazol—S’-yl]-3-t1"iﬂuoromethyl-7-[2’-‘-N-dimethylaiixinomethyl—
1,1 ‘]-biphen—4-yl]-4_,5,6,7-tetrahydropyrazolo_—[3,4-'c]-azepin—8-one, trifluoroacetic

| acid salt.
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0.,/ NH;
The title compound of Example 37 was prepared by the same methods described in
Example 36. LRMS (ES"): 561.4, (M+H)". '"H NMR (CD;0D): 5 7.96 (d, 1H), 7.71 (dd,

1H), 7.63 (m, 1H), 7.55 (m, 2H), 7.50 (m, 2H), 7.40 (m, 4H), 4.34 (s, 2H), 4.07 (t, 2H),
5 3.15(t, 2H), 2.60 (s, 6H), 2.34 (m, 2H). :

Example 38
l-[3-Aminobenzisoxazol-5’-yl]-3-triﬂuoromethyl—7—[2’-N-isopropylaminomethyl-
f1,1 ’]—biphen-4—yl]-4,5,6,’_l-tetrahydropyrazolo-[3,4-c]-azepin-8-on e, trifluoroacetic

10 ' acid salt.
FiC

N
Qo 15
O.N NH2 O .
The title compound of Example 38 was prepared by the same methods described in
Example 36. LRMS (ES"): 575.4, (M+H)". '"H NMR (CD;0D): § 7.97 (s, 1H), 7.71 (m,

1H), 7.62 (m, 1H), 7.53-7.36 (m, 8H), 4.18 (s, 2H), 4.07 (t, 2H), 3.20 (m, 1H), 3.15 (t, 2H),
15 233 (t, 2H), 1.14 (4, 6H). |

Example 39
l-[3-Aminobenzis’oxa201-5’-yl)-3-triﬂuoromethyl-7—[2’-(3-(R)-hydroxy-N-
‘pyrrolidinyl)methyl-[1,1 ’]-biphen—'4-yl]-4,5,6,7-tetrahydropyrazolo-[3,4-c]-a'zepin—8-

20 : one, trifluoroacetic acid salt.

F3C
OH
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- The title compound of Example 39 was prepared by the same methods described in

 Example 36. LRMS (ES’): 603.4, (M+H)*. "H NMR (CD;OD): 5 7.98 (d, 1H), 7.70 (m,

2H), 7.58-7.37 (m, 8H), 4.58-4.30 (m, 3H), 4.08 (1, 2H), 3.60-3.35 (m, 1H), 3.15 1 2H),
3.00-2.78 (m 2H), 2.34 (m, 2H), 2.20-1.79 (m, 2H).

Example 40
1-f3- Ammobenzlsoxazol-s’-yl]-3-tr1ﬂuoromethyl—7-[2’-(3-(R)-hydroxy—N-
pyrrohdmyl)methyl-3-ﬂuoro—[1 1°]-biphen-4-yl]-4,5,6 7-tetrahydropyrazolo-[3 4-c]-

azepin-8-one, trifluoroacetic acid salt.

OH

Part A, N—(4-Broxho-2—_ﬂuorophenyl)caprolactam
4-Bromo-2-ﬂuqroanilin_e (11.80 g, 62.1 mmol) and triethylamine (9.00 mL, 64.6
mmol) were dissolved in 200 mL of methylene chloride. 6-Bromohexanoyl chloride (13.26

. g, 62.1 mmol) was added dropwise via an addition funnel. The reaction mixture was -

stirred under N, for 4 h aﬁ_ér the addition was completed. It was diluted with methylene
chloride and washed with water, IN aqueous HCI, IN aqueous NaOH, and brine. It was
the dried over MgSO; and concé_ntrated to a white solid (21.75 g). - '

A solution of the above solid in 200 mL of DMF was added dropwise at room
temperature to a mixture of NaH (2.85 g of 60% dispersion, 71.3 mmol) in 100 mL of
DMF. The reaction mixture was stirred at room temperature for 2 h under No. It was then
poured into 500 mL of water and extracted with EtOAc. The combined organic mixture:

- was washed with brine, dried over MgSO4, and concentrated to orange oil. The title

compound was then purified by chromatography on silica gel eluted with 10-50% EtOAc
in hexdne to give 16.27 g of orange oil (92%). LRMS (ES"): 286.1, 288.1 (M+H)". 'H
NMR (CDCL): § 7.29 (m, 2H), 7.09 (t, 1H), 3.65 (t, 2H), 2.71 (t, 2H), 1.82 (m, 6H).

Part B. N—(4-Bromo-2-ﬂuorophenyl)-3,3-dichlbrocaprolactam
N-[4-bromo-2-fluorophenyl]caprolactam (6.96 g, 24.33 mmol) and phosphorus
pentachloride (15.20 g, 72.99 mmol) were added together with 200 mL of benzene and
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refluxed under N, for 2 h The reaction mixture was cooled and quenched with water and
saturated aqueous NaHCOs. It was diluted with EtOAc and washed with water and brine.
The organic mixture was then dried over MgSO0y, concentrated, and chromatographed on
silica gel eluted with 10% EtOAc in hexane to give 4.97 g of the desired product (58%).
LRMS (ES*): 355.9 (M+H)". "H NMR (CDCl;): 8 7.32 (m 2H), 7.10 (t, 1H), 3.84 (m,
2H), 2.75 (t, 2H), 2.10 (m, 2H), 1.82 (m, 2H).

Part C. l-[3-Cyano-4-ﬂuorophenyl]-3-triﬂuoromethyl-7—[4-bromo-2-ﬂuorophenyl]-
4,5,6,‘-7-tetrahydropyrazolo-[3,4-c]-azepin.-8-one
_ N-[4-bromo-2—ﬂuorophenyl]—3,3-dichloroéaprolactam (0.49 g, 1.38 mmol) was

refluxed with 10 mL of morpholine under N; for 1 h. The solvent was then removed in
vacuo. Toluene was added and the solid was filtered off. The filtrate was concentrated and .
dried under vacuum to give 1,5,6,7-tetrahydro-1 -[4-bromo-2—ﬂuorophenyl]-3-(morpholin—
4-yl)-2H-azepin-2-one as brown 0il(0.55 g). LRMS (AP): 369.0, 371.0, (M+H)",

4-Dimethylaminopyridine (0.22 g, 1.79 mmol) was dissolved in 5 mL of methylene
chloride and cooled in an ice-bath. Trifluoroacetic anhydride (0.0.42 mL, 2.98 mmol) was
added. The mixture was stirred at 0°C for %2 h, and a solution of 1,5,6,7-tetrahydro-1-[4-
bromo-.2—ﬂuorophenyl]—3—(morpholin~4—yl)—2H-azepin—2-one in 15 mL of methylene
chlon'de_was added. The ice-bath was removed, and the reaction mixture was stirred at
room temperature under N, for 12 h. It was diluted with methylene chloride and washed
with water and brine. After drying over MgSOQ;, it was concentrated to give 1,5,6,7-
tetrahydro-1 ~[4-bromo-2-fluorophenyl] -3-(morpholin-4-ylH—tiﬂuoroacetyl-ZH—azepin-Z-
one as brown oil. LRMS (AP"): 465.0.0, 467.0, (M+H)".

l,5,6,7-Tetrahydro-l-[4—bromo-2-ﬂuorophenyl]-3-(morpho!in—4-y])—4-
trifluoroacetyl-2H-azepin-2-one formed above and 3-cyano-4-fluorophenylhydrazine
hydrochloride (0.42 g, 2.24 mmo}) were refluxed with 25 mL of acetic acid under N, for
20 h. The solvent was removed, the residue was dissolved in FtOAc and washed with
water, saturated NaHCO;, and brine. It was dried over MgSO0;, concentrated, and
chromatographed on silica gel with 25% EtOAc in hexane to give 0.15 g of the desired
product (19%). LRMS (AP*): 511.0, 513. 0, (M+H)*. 'H NMR (CDCL3): 8 7.76 (m, 2H),
7.36 (m, 2H), 7.28 (m, 1H), 7.17 (m, 1H), 3.85 (t, 2H), 3.12 (¢, 2H), 2.26 (m, 2H).
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Part D. 1-[3-Cyano-4-fluorophenyl}-3-trifluoromethyl-7-[2 ’-fom)."l-3-ﬂuoro'-[1,l ’l-
: bip_hen-4-yl]-4,5,6,7-tctr:ihydropyrazolo-(3’,4-c]-a'zepij_n—ﬁ-one '
-(3-Cyano-4-ﬂu0ro)phenyl—3-'triﬂuoro'methyl—7-[4-bromo-2—ﬂuorophenyl] 4,5,6,7-
tetrahydropyrazolo-[3 4—c]-azepm-8-one (0 15 g, 0.29 mmol), -formylphenylboromc acid
(88.0mg, 0.58 mmol) potassxum phosphate (0.25 g, 1. 16 ‘mmol),
tetrakls(mphenylphosphme)palladl_um (0) (34 mg) were refluxed with 20 mL of dioxane
under N for 12 h. It Wa_s filtered throug}_'x_" Celite® and washed with EtOAc. The mixture
was washed with .watel_-i__é_xpd brin#, dried over MgSO,, copcentrated, and chromatographed
on silica gel with 25%'Eft:OAc in hexane to give 93.0 mg of the desired product (60%).
LRMS (AP*): 537.1, (M+H)". "H NMR (CDCl): & 10.02 (s, 1H), 8.04 (d, 1H), 7.80 (m,
2H), 7.68 (t, 1H), 7.54 (.t, 1H), .7.4(»7.'20' (m, 6H),'3.97 '(ng, 2H), 3.15 (t, 2H), 2.33 (m, 2H).

PartE. 1- [3-Ammobenz:soxazol—S’-yl]-3-tnﬂuoromethyl—7—{2 ’-hydroxymethyl—3—
fluoro-[1, 1’]-b|phen-4-yl]-4 5,6 7-tetrahydropyrazolo—[3 4-c]-azepm-8-one
_ 1- (3-Cyano-4-ﬂuoro)phenyl-3-mﬂuoromethyl-7-[2’-formyl-3-ﬂuoro—[l 1°}-biphen-
4-yl]-4,5,6,7-tetrahydrqpy_razolo—[3,4-c]-gzepm—8-one (93.0 mg, 0.17 mmol) was dissolved
in 10 mL of THF and ébpled at 0°C. NaBH4 (17 mg, 0.45 mmol) was added. After stirred
for ¥ h at 0°C, it was qﬁéﬁched with water and extractéd' with EtOAc. The combined
organic solution was washed with brine, dried over MgSO, concentrated. The alcohol
formed such was used i m the next step without further punﬁcatlon
N-Acetylhydmxylamme (38 mg, 0 51 mmol) was dissolved in 2 mL of DMF.
Potassium carbonate (94 mg, 0.68 mmo]) was added, followed by 2 drops of water. After
stirred for 2 h, a solution of the alcohol from above in 3 mL of DMF was added. The
reaction mixture was sﬁrr_ed at room temﬁér’atm'e under Nz for 12 h. Water was added, the
milky mixture was ext'r?éte'd with EtOAc. The combi_ned organic solution was washed
with brine, dried over Mg$04, concentré.ted' and dried to :_gi% 89 mg of the desired product
(95%). LRMS (AP"): 552.2, (M+H)". "H NMR (CDCl;): § 8.01 (s, 1H), 7.76 (d, 1H), 7.63
(dd, 1H), 7.54 (dd, 1H), 7.47-7.20 (m, 6H), 4.55 (s, 2H) 4.47 (s 2H) 3.83 (t, 2H), 3.13 (t,
2H), 2.30 (m, 2H), 1 68 (bs 1H).

Part F. 1-[3—Aminobe_nz_isoxazo]-S’-yl]-3-triﬂuoroineﬂy)?lﬂ-[2 ’-N-pyrrolidinylmethyl-
3-ﬂ_uoro-[l,l’]-biphen}4-yl]-4,5,6,7-tetrahydropyrazol@-{3,4-c]-azepin-s-one,

trifluoroacetic acid salt. | :
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1- [3-Ammobenznsoxazol-5’-yl]-3-tnﬂuoromethyl-7 [2’-hydroxymethyl-3-ﬂuoro—
[1,1’)-biphen-4-y1}-4,5, 6 7-tetrahydropyrazolo—[3 4-c]-azepm-8-one (89 mg, 0.16 mmol)
| was dissolved in 10 mL of dry methylene chloride. PBr; (0 021 mL, 0.22 mmol) was
added and the mixture was stirred at room temperature under N, for 30 minute. The
5  reaction mixture was quenched with water and extracted with methylene chloride. The
methylene chloride extract was washed with brine, dried over MgSOy, and concentrated to
yellow foam.
The foam was then dissolved in 10 mL of CH;CN, and (R)—3—pyr;olidinol (0.050
mL, 0.60 mmol) was added. The mixture was stirred at room temperature for 12 h. It was
10 concentrated, and purified by prep HPLC (C18 reverse phase column, eluted with a
H;0/CH;3CN gradient with 0.05% TFA) and lyophilized to afford 49 mg of the title
| coinpound of Example 40 as a TFA salt (42%). LRMS (ES*): 621.3, (M+H)". "H NMR
(CDsOD): 6 7.96 (d, 1H), 7.64 (m, 2H), 7.58-7.36 (m, 5H), 7.25 (m, 2H), 4.58-4.30 (m,
3H), 4.02 (t, 2H), 3.60-3.35 (m, 1H), 3.15 (t, 2H), 3.00-2.78 (m, 2H), 2.34 (m, 2H), 2.20-
15  1.79 (m, 2H).

Example 41
1- [3-Ammobenz|soxazol-5’-yl]-3-trlﬂuoromethyl~7-[2’-N-pyrrohdmylmethyl—3-
fluoroe-[1, l’]-blphen-4-yl]-4,5,6,7—tetrahydropyrazolo—[3,4—c]-azepm-s-one,

20  trifluoroacetic acid salt.
FsC

. TFA

' Thetitle compound of Example 41 was prepared by the same methods described in
Example 40. LRMS (ES™): 605.3, (M+H)". 'H NMR (CDs0OD): 6 7.97 (d, 1H), 7.67 (m,
2H), 7.57 (m, 3H), 7.50 (d, 1H), 7.42 (m, 1H), 7.27 (dd, 2H), 4.41 (s, 2H), 4.03 (t, 2H),
25 3.36 (m,IH), 3.15 (t, 2H), 2.82 (m, 2H), 2.33 (m, 2H), 1.90 (m, 4H).
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' Example 42
1-[3-Aminobenzisoxazol-5 >.yl}-3-trifluoromethyl-7-[2’-N-dimethylaminomethy}-3-
fluoro-[1,1°}-biphen-4-yl}-4,5,6,7-tetrahydropyrazolo-|3,4-c]-azepin-8-one,

trifluoroacetic acid salt.

FsC :
.. N'/ | F |
N N N\
QA
5 0.7 NH

The title compound of Example 42 was prepared by the same methods described in
Example 40. LRMS (ES*): 579.3, (M+H)". 'H NMR (CD;OD): § 7.97 (d, 1H), 7.68 (dd,
1H), 7.62 (m, 1H), 7.57 (m, 3H), 7.47 (t, 1H), 7.42 (m, 1H), 7.25 (dd, 2H), 4.34 (s, 2H),
4.04 (t, 2H), 3.15 (t, 2H), 2.62 (6, 6H), 2.32 (m, 2H).
Example 43
1-[3-Aminobenzisoxazol-5’-yl}-3-trifluoromethyl-7-[2’-N-isopropylaminomethyl-3-
fluoro-[1,1 ’]-biphen-4-yl]-4,‘5,6,7-tetrahydropyrazolo—[3,4-c]-aiepin-8-one,‘

trifluoroacetic acid salt.
- FsC

| | N_ng;} F - \Nq
Q: CL ™ e
o
The title compound of Example 43 was prepared by the same methods described in

Example 40. LRMS (ES"): 593.3, (M+H)". 'H NMR (CD;0D): 6 7.97 (d, 1H), 7.66 (dd,
1H), 7.59 (m, 1H), 7.53 (m, 3H), 7.47 (d, 1H), 7.40 (m, 1H), 7.28 (m, 2H), 4.18 (s, 2H),
4,02 (t, 2H), 3.24 (n,1H), 3.15 (t, 2H), 2.32 (m, 2H), 1.16 (d, 6H).

20 ; _ _ _

- .Example 44
1-[4-Methoxyphenyl]-3-trifluoromethyl-7-[4-(2-dimethylaminomethylimidazol-1°-y})-
3-fluorophenyl}-4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one, triflnoroacetic acid

salt.
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MeO
1-[4-Methoxyphenyl]-3-trifluoromethyl-7-[2-fluoro-4-iodophenyl]-4,5,6,7-
tetrahydropyrazolo-[3,4-c]-azepin-8-one (prepared by the procedures described in Example

40) (0.22 g, 0.40 mmol), .2¥(J\I,N-dimethylaminomethyl)imidazole (61 mg, 0.48 mmol),

5  potassium carbonate (61 mg, 0,44 mmol), Cul (12 mg), and l,lO—phenanthroline (11 mg)
were heated with 8 mL of DMSO at 13050 under N for 12 h. The reaction mixture was
cooled and 14% aqueous NH,OH waé added. It was extracted with EtOAc, washed with
brine, dried over MgSO,, concentrated,'and chromatographed on silica gel eluted with 5%
MeOH in CH,Cl,. Final purification by prep HPLC (C18 reverse phase column, eluted

10  with a H,O/CH;CN gradient with 0.05% TFA) afforded 53.2 mg of the title compound of
Example 44 as a TFA salt (20%). LRMS (ES*)' 543.3, (M+H)". '"H NMR (CD;0D): §
7.68 (t, 1H), 7.54-7.36 (m, 5H), 7.27 (d, IH), 6.98 (d, 2H), 4.42 (s, 2H), 3.87 (t, 2H), 3.80
(s, 3H) 3.08 (t, 2H), 2.83 (s, 6H), 2.25 (m, 2H).

NNTFA

15
Example 45
1-[4-Methoxyphenyl]-3-trifluoromethyl-7-[4-(imidazol-1 *-yl)-3-fluorophenyl}-4,5,6,7-

tetrahydropyrazolo-{3,4-c]-azepin-8-one, trifluoroacetic acid salt.
FaC

MeO
20 -+ The title compound of Example 45 was prepared by the same methods described in
Example 44. LRMS (ES"): 485.4, (M+H) *. '"H NMR (CD;OD): & 9.50(s, 1H), 8.12 (s,
1H), 7.82-7.66 (m, 4H), 7.43 (d, 2H), 7.00 (d, 2H), 3.97 (t, 2H), 3.82 (s, 3H), 3.10 (t, 2H),
2.28 (m, 2H).
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Example 46
-[2-Ammomethylphenyl]-3-tr1ﬂuoromethyl-7—[2’-methylsulfonyl—[l 1°])-biphen-4-yl]-
. 4,5,6 7-tetrahydropyr_azo_lo—[3,4-c]-a_zep|n.-_8-one, trifluoroacetic acid salt.
S FsC )

Part A. l-[2-Tnﬂuoroacetamxdomethylphenyl]-3-tnﬂuoromethyl—7-[4-bromophenyl]- o

4,5,6 7-tetrahydropyrazolo-[3 4-c]-azepm-8-one

Toa solutlon of 2- (tnﬂuoroacetanudomethyl)aniline (0.64 g, 2 94 mmol) in5mL
of acetic acid at 0°C was added 5 mL concentrated HCl followed by sodlum nitrite (220
mg, 3.19 mmol) in5 mL of H,0. Aﬂer stxrred at 0°C for2 h stannous chlonde dihydrate
(1.53 g,6.73 mmol) in3 mL of concentrated HCl and 3 mL of HO was slowly added.
After stlrnng at 0°C for 1 h a solution of 1,5,6 7-tetrahydro-l [4-bromopheny1]—3-
(_morphol1n-4-_yl)-4—tr1ﬂuoroacetyl-ZH-azepm-Z-one (p;epared in Part C of Example 33)
(0.57 g, 1.18 mmol) in 20 mL of MeOH was added. ’I.'he' mixture was heated at 70°C for 3
h. The solvent was removed. The residue was dissolved in EiOAc and washed with water,
saturated NaHCOs, and brine. It was dried over MgSOy, concentrated, and
chromatographed on silica gel with 10-30% EtOAc in hexane to give 0.13 g of the desired
product (19%). LRMS (AP): 575.1, (M+H)

Part B. l-[2-Tfiﬂu§r6acetamidomethylphenyl];3-ti'iﬂuoromethyl-7-[2’-thiomethyl-
[1,1°}-biphen-4-y1}-4,5,6. 7-tetrah};dropyrazolo-[3 4-c)-azepixi—8—one

-[2-Tnﬂuoroacetam1domethylphenyl])—3 -trifluoromethyl-7-[4-bromophenyl}-
4,5,6,7-tetrahydropyrazolo-[3, 4-c]-azepm-8-one (0.132 g, 0.23 mmol), 2-
thiomethylphenylboronic acid (79 mg, 0.46 mmol), potassium phosphate (0.19 g, 0.92
mmol), tetrakis(triphenylphosphine)palladium (0) (13 mg) were refluxed with 20 mL of
dioxane under N, for 12 h. It was filtered through Celite® a_n_d'Washed with EtOAc¢. The
mixture was washed with water and brine, dried over MgSO,, concentrated, and
chromatographed on silica gel with 25% EtOAc in hexane to give 80.0 mg of the desired
product (56%). LRMS (AP"): 619.1, (M+H)".
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PartC. 1-[2,—Triﬂuoroacetamidomethy_lphenyl]-3-triﬂ_uoromethyl-7—[2’-
methylsulfonyl-[1,1°] -biphen-4-yl]-4,5,6,7-tetrahydropyrazdlo-[3,4-c]-azepin-8-one

To a solution of 1-[2-triﬂuoroacetamidomethylphenyl]-S-.triﬂuorome_thyl-?—[Z’-
thiomethyl-[1,1 ’]-biphen—4-yl]-4,5,6,7-tetrahydropyrazolo—[3 s4-c]-azepin-8-one (80 mg,
0.13 mmol) in 10 mL of CH,Cl; was added MCPBA (111 mg, 0.33 mmol) at 0°C. The
mixture was allowed to warm up to room temperature and stirred for 12 h. It was diluted
with CH,Cl, and washed with saturated aqueous NaHCO; and brine. It was dried over
MgSOy, concentrated, chromatographed on silica gel eluted with.50% EtOAc in hexane to
give 25 mg of white solid. LRMS (AP): 649.1, (M-H)".

PartD. 1-[2-Aminomethylphenyl]-3-triﬂuoromethyl—7—[2’-methylsulfonyl-[l,l ’l-
biphen—4-yl]-4,5,6,7-tetrahydropyrazo]o-[3,4-c]-azepin-s-one, trifluoroacetic acid salt.
1 -[2-Tn'ﬂuoroacetamidomethylphenyl]—3 ~triflnoromethyl-7-[2 *-methylsulfonyl-
[1,1 ’]-biphen-4-yl]-4,5,6_,7-tetrahydropyrazolo—[3,4—c]-azepin-8-0ne (25 mg, 0.039 mmol)
and potassium carbonate (11 mg) were stirred with 6 mL of MeOH and a few drops of
H20 under N; for 12 h. It was concentrated and purified by prep HPLC (C18 reverse phase
column, eluted with a H,O/CH;CN gradient with 0.05% TFA) afforded 5 mg of the title
compound of Example 46 as a TFA salt. LRMS (ES"): 555.3, (M+H)".

Example 47
1-[3-Aminobenzisoxazol-5 >-yl}-3-methyl-6-[2 >-N-pyrrolidinyl methyl-[1,1 ’}-biphen-4-
yl]-l,4,5,6-tetrahydro—7H-pyrazolo-[3,4-c]-pyridin—7-one trifluoroacetic acid salt.

o

* | )—NH;
o-N

Part A, 1-[4~bromophenyl]-3-hydroxy—4-acetyl-5,6-dihy¢_!ropyridin-2—one.
Levulinic acid (10 g, 86.1 mmol) in CH,CL, (100 mL) was cooled to 0°C and
oxalyl chloride (90.4 mmol 1148 g) and a few drops of DMF were added. The reaction

was allowed to warm to ambient temperature and stirred 18h. The reaction was evaporated

TFA

and the residue dissolved in CH2Cly(50 mL) and added dropwise to a solution of 4-
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bromoaniline (81.1 mmol, 13.95 g), Et;N (100 mmol, 10.12 g) and DMAP (81.1 mmol,
9.9 g) in CH,Cl, (100 mL) at 0°C. The reaction' was allowed to'warm to ambient
temperature and stirred’ 18h ‘The reaction was ﬁltered washed with IN HCl (3x) and IN

- NaOH (3x), dried (MgSOy) and evaporated. There was obtamed 9.4 g of N-[4-

bromophenyl]-4—oxopentam1de Crystalhzatlon from EtOAc gave matenal with mp
156.2°C. '
N-[4-bromophenyl]-4-oxopentam1de (18.5 mmol, 5 g) was added dropwise to 2
suspension of L1A1H4 (74 mmol 2.8 g) in THF (50 mL) ‘When the addition was
completed, the reaction mxxture was heated at reflux for 1h. The reaction was cooled to
ambient temperature and water (2.8 mL), IN NaOH (2.8 mL) and water (8.4 mL) were
carefully added sequent_x_all_y to the reaction mixture. Low resolution mass spectroscopy
.(LRMS), showed only pfoduct, N-_[4-brom¢phenyl]-4-hyd_roxypentylamine, (M+H)" :
258.0260.0m/z. . . | 5
This solutioﬁ was cooled to 0°C, 'then 4-methylmorpholine (37 mmol, 3.75 g) and -
ethyl oxaly! chloride (37 mmol, 5.1 g) were added. The reaction was allowed to warm to

~ ambient temperature and stirred 3h. LRMS showed the major portion of the product

mixture to be the mono7acylat10n product [M+H)+ : 358.0/360.0 m/z] and a small amount

of the di-acylation pi'oduc_:t [M+H)" : 458.0/460.0 m/z}. The reaction mixture was

evaporated, dissolved in EtOAc, and washed with 1N HCl (3x), IN NaOH (2x), dried
(MgSO,) and evaporated. There Was obtained 4.34 g of material.

The product mxxture from-above was dissolved in MeOH (100 mL), cooled to 0°C
and a freshly prepared solutidn of NaOMe m MeOH (ca. 0.2 g of Na metal in 10 mL of
MeOH) added. The reactxon was stirred at 0°C for 2h whereupon all of the diacylation
product was consumed and the ethyl ester in the monoacylation product was transesterified
to the methyl ester. The reactlon was evaporated dlssolved in CHCl; and washed with IN
HC], dried (MgSOy4) and evaporated to give 3.9 g of methyl N-[4—bromophenyl]-N-(4—
hydroxypentyl)oxalyl amide; LRMS (M+H) 344.0/346.0 m/z.

*DMSO (74 mmol 5.8 g) was added dropwise to a solution of oxalyl chloride (34
mmol, 17 mL of a M solutlon in CH,Cl) in CH2Cl; (50 mL) at -63°C (dry ice/AcCN
bath). The reaction was mamtamed at -63°C for 15 min then methyl N—[4-bromophenyl]—
N-(4-hydroxypentyl)oxaly1 amide (3.9 g, l 1.3 mmol) in CH2C12 (50 mL) was added
dropwise. After 3h at -63°C Et;N (96.4 mmol 9.75 g) was added and the cooling bath

removed. After the reactlon warmed to ambient temperature and stirred for 1h, water was
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added (150 mL), the layers were separated, washed with lN HCI (2x) and brine, dried
(MgSO,) and evaporated -There was obtamed 34g(9.8 mmol) of methyl N-[4-
bromophenyl]-N-(4-oxopentyl)oxalyl amide; LRMS (M+H) 342.0/344.0 m/z.

Methyl N-[4-bromophenyl]-N-(4-oxop_entyl)oxalyl amide (9.8 mmol, 3.4 g) was
added to a éoluﬁon of NaOMe in MeOH (from 0.53 g of Na metal (23 mg atom) in 20 mL
of MeOH). 'i'h_is mixture was stirred at ambient temperature for 1h, then 10 mL of 3N HCI
was added. This suspension was diluted further by the addition of more water (100 mL)
and the product collected by filtration and air-dried. There was obtained 1.72 g (5.6 mmol)
of 1- [4-bromophenyl]-3-hydroxy-4-acetyl—5 6-d1hydropyndm—2-one LRMS (M+H)" :
310.2/312.2 m/a.

Part B. 1-[3;Cy5no-4-ﬂuorophenyl]-3-methyl-6-[4-bromophenyl]-l,4,5,6-tetrahydro-
TH-pyrazolo-[3,4-c]-pyridin-7-one, | |

3—Cyano-4—ﬂuoroamlme (3.7 mmol, 0.5 g) in conc. HCl (4 mL) was cooled to 0°C
and NaNOz (4.4 mmol, 0.3 g) in water (3 mL). This was stirred at 0°C for 30 min, then
acetic acid (1.3 mL) was added. SnClye(H20), (8.5 mmol, 1.9 g)in 1:1 water : conc. HCl
(3 mL) was added dropwise to the cold solution and stirred for an additional 30 min. To |
this mixture 1-[4-bromophenyl]—3-hydroxy-4—acetyl-5 6-dihydropyridin-2-one (3.9 mmol,
12 g) was slurried in MeOH (20 mL) and added with the aid of additional MeOH (6 mL).
The suspension was heated at 50°C for 3h, then cooled at 10°C for 18 h. The product, 1- [3-
cyano-4~ﬂuoropheny]]-3-methyl-6-[4-bromophenyl]—l,4,5,6-tetrahydro-7H-pyrazolo[3,4—
c]pyridin-7-one, was isolated by filtration. There was obtained 1.34 g (3.2 mmol) of
product; mp 237.6 °C, LRMS (M+H)" : 425.2/427.1 m/z.

Part C. l-[3-Ammobenzlsoxazol-5’-yl]-3-methyl-6—[2’-formyl-[l 1’}-biphen-4-yl}-
1 4,5,6-tetrahydro-7H-pyrazolo-[3 4-c]-pyridin-7-one.

1- [3-Cyano-4-ﬂuoropheny]]-3_-met_hyl_-6-[4-bromophenyl]—l 4,5,6-tetrahydro-7H-
pyrazolo-[3,4-c]-pyridin-7-one (1.34 g, 3.2 mmol), 2-formylphenylboronic acid (0.68 g,
4.5 mmol) and Bu;NBr (0.06 g) in C¢Hg (50 mL) and 2N Na;COs (10 mL) was purged
with a stream of N, gas. Palladium tetrakis(triphenyl)phosphine (0.19 g, 5 mol%) was
added and the mixture heated at reflux for 18 h. To the cooled reaction mixture, brine and
EtOAc was added and the layers separated. The organic layer was dried (MgSO,) and
evaporated to give 1.58 g (3.2 mmol) of 1-[3-cyano-4-ﬂuorophenyl]-3-methyl-6—[2’-

157



10

15

20

25

30

WO 00/39131 _ PCT/US99/30316

- formyl-[1, l’]-bxphen-4—yl]—l 4,5,6 tetrahydro-7H-pyrazo]o[3 4—c]pynd1n—7—one, LRMS

(M+Na)+: 473.3 m/z..

1-[3- Cyano—4-ﬂuorophenyl]—3-methyl-6-[2’—formyl-[l l’]-blphen—4-yl]-l 4 5,6-
tetrahydro—?H-pyrazolo—[B 4-c]-pynd1n-7—one (34g,7. 5 mmol) was cooled to 0°C in
MeOH (75 mL) and NaBH, (0.43 g, 11.3 mmol) added. After 3 h, IN HCI (50 mL) was
added, the reaction was evaporated and EtOAc added. The organic laye_r was washed with
IN HCl, dried (MgSO4) and evaporated to give 2.48 g (5.5 mmol) of 1-[3-cyano-4-
fluorophenyl]-3-rhethyl-6-[2’-hydroxymethyk{1,1°]-biphen-4-yl}-1,4,5,6-tetrahydro-7H-

| pyrazolo-[3,4-c}-pyridin-7-one.

The product from above (2.48 g, 5.5 mmol), N-acetylhydroxylamme (1.24g,164
mmol) and K,COs (4.54 g, 33 mmol) in DMF (75 mL) and water (7.5 mL) were stirred at
ambient temperature for 18 h. The solvent was removed by distillation and thé residue
applied to a flash silica gel column (200 g) and eluted with a gradient of 2:1 to 1:1 hexane
: EtOAc. There was obtained 1.65 g of 1-:[3-Aminobenzi'soxazol-5’éyl]-3-1ﬁethyl-6-[2’-

* hydroxymethyl-[1,1°]-biphenyl-4-yl)-1,4, S 6—tetrahydro-7H-pyrazolo—[3 4-c]-pyndm-7—

one; LRMS (M) 464. 0 m/z.
1-[3-Aminobenzisoxazol-5’ -yl]-3—methyl-6—[2’-hydroxymethyl-[l 1’]-biphenyl-4- -
yl)-l,4,5,6-tetrahydro-7H7pyrazolo-[3,4-_c]-pynd1n—7-on_e (0.1 g, 0.22 mmol) in acetone (5
mL) and CH,Cl, (20 mL) was stirred with activated MnO; (0.3 g, 3.3 mmol). After 3 h the
suspension was filtered through a pad of Celite® and evaporated to give 0.09 g of 1-[3-
Ammobenztsoxazol-S’-yl]—3-methyl—6—[2’-formyl—[l 1 ]-blphen-4-y1]-l 4.5,6- tetrahydro—
7H-pyrazolo-[3,4-c}-pyridin-7-one; LRMS (M+H) :464.2 m/z.

PartD. 1-[3-Ammobenzlsoxazol-5’-yl]-3-methyl-6-[2’-N-pyrrohdmylmethyl—[l,1’]-
blphen-4-yl]-1 4,5 6-tetrahydro-7H-pyrazolo-[3 ,4-c]-pyridin-7-one trifluoroacetic
acid salt.

To 0.09 g of 1-[3-Aminobenzisoxazol-5 ’4y1]43¥methyl-6-[2’-formyl-[1,l *]-biphen-
4-y1}-1,4,5,6-tetrahydro-TH-pyrazolo-[3,4-c]-pyridin-7-one (0.22 mmol) in 1:1 CHCl; :
THF (40 mL) was added pyrrolidine (0.064 g, 0.88 mmol), acetic acid (0.44 mmiol) and
sodium triacetoxyborohydride (0.094 g, 0.44 mmol). After 18 h at ambient temperature
more CHCl; was added (100 mL) and the organics washed with water, dried (MgSOy) and
evaporated. The residue (0.11 g) was purified by HPLC on a Cys column by elution with a
gradient of water (0.05% TFA, solvent A) and acetonitrile (0.05% TFA, solvent B). There
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was obtained 0.066 g of ,1-[3-Aminobenzisoxazol-5’-yl]-3f-mé.thyl-6-[2’?N-pyxrolidinyl
methyl)-[1,1 ’]-bipher_x-4—yl]—l,4,5,6-teh'-ahydro-7H-pyrazolo—[3,4-c]-pyridin—7-one
trifluoroacetic acid salt with a purity of >99%; mp 108.9 °C, HRMS (C3H;;0,Ng)" :

519.2517 nv/z.
5
Example 48
-[3-Ammobenzrsoxazol-S’-yl]-3-methyl-6—[2’-(3-(S)-hydroxy-N-pyrrohdmyl)methyl—
[1,1°]-biphen-4-yl]- l,4,5,6-tetrahydro—7H-pyrazolo-[3,4-c]-pyridm-?-one
trifluoroacetic acid salt.
~OH
§_Q (S)
| J—NH:
10 - ' ~ O-N

This compound was prepared and purified by the same procedure outhned in
Example 47, Part D from a mixture of 1-[3-Aminobenzisoxazol-5 ’-yl]-3-methyl-6-[2 -
formyl-[1,1°]-biphen-4-y1}-1,4,5 6—tetrahydro—7H-pyrazolo-[3 ,4-c]-pyridin-7-one and 3-
(S)-hydroxypyrrolidine. There was obtained 0.047 g of the title compound of Example 48
15 with a purity >98%; mp 137.7 °C; HRMS (C31H31N605)" : 535.2452.

'Example 49
1-[3-Axﬂinobenzisoxazol-S’-yi]-3-m'ethyl—6-[2’-N-isopropylaminomethyl—[l,l ’)-
: biphen-4-yl]-1,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one trifluoroacetic

20 ' acid salt.
. : H
. i
' U
T
N
o TFA
N,
O-=N '

- This compound was prepared and purified by the same procedure outlined in

Example 47, Part D from a mixture of | -[3-Aminobenzisoxazol-5 ’-y1]-3-methyl-6-[2°-
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formyl-[1,1]-biphen-4-yl}-1 /4,5,6-tetrahydro-7H-pyrazolo-[3,4-c}-pyridin-7-one and
isopropylamine. There was obtained 0.065 g of the title compound of Example 49 with a
purity >95%; mp 71.5 °C; HRMS (C30H3;N¢0,)" : 507.2501.

5 - Example 50
-[3-Aminobenzisoxazol-s’-yl]-3—methyl-6-[2’#N N-dimethylaminomethyl-[1,1°}-

blphen-4-yl]-l 4,5 6-tetrahydro-7H-pyrazolo-[3 4-c]-pyndm-7-one trifluoroacetic
acid salt. '

J
N, \
N
TFA
S—NH,
O-N
10 This compound was prepared and purified by the same procedure outlined in

Example 47, Part D from a mixture of 1-[3- Amlnobenznsoxazol-S’-yl]-3-methyl-6-[2’
formyl-[1,1 ’]-blphen-4-yl] 1,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one and a 2M
THF solution of dlmethylamme There was obtained 0.040 g of the title compound of
Example 50 with a punty >95%, mp 51.6 °C HRMS (C29H29N502) : 493, 2355

15
Example 51
1-[3-Aminobenzisoxazol-5’-yl}-3-methyl-6-[2>-methylsulfonyl-[1,1 ’}-biphen-4-yl}-
| 1,4,5,6-tetrahydro-7H—pyrazolo-[3,4-c]-pyridin—7-_one trifiluoroacetic acid salt.
| SO,CH;
*Q MO
, ) NH,
. O~N

20 '

Part A. 1-[3-Aminobenzisoxazol-5 ’-yl]-3-methyl—6-[2 >-thiomethyl-[1,1°}-biphen-4-yl]-
1,4,5,6-tetrahydro-7H-pyrazolo-|3,4-c}-pyridin-7-one. _
1 -[3-Cyano-4-ﬂuoropheny]]—3—methyl-6-[4—bromophenyl]—I »4,5,6-tetrahydro-7H-
pyrazolo-[3,4-c]-pyridjn-_7-one (Example 47, Part B; 0.23 g, 0.54 mmol), 2-
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thiomethylphenylboronic acid (0.13 g, 0.76 mmol) and BmNBr (0.011 g) in C4H, (20 mL)
and 2N Na,CO; (4 mL) was purged with a stream of N; gas. Palladium
tetrakis(triphenyl)pho_sphine (0.032 g, 0.028 mmol) was added and the mixture heated at
reflux for 18 h. To the cooled reaction mixture, brine and BtOAc was added and the layers
separated. The organic layer was dried (MgSOy) and evaporated then the residue was
purified by silica gel chromatography (100 g of 8i0,, eluted with 1:1 hexane : EtOAc) to
give 0.17 g (3.2 mmol) of l-[3~cyano-4-ﬂuoi'ophenyl]-3-methyl-6-[2 -thiomethyl)-[1,1°}-
biphen-4-yl]#l,4,5,6-tetrahydro—7H—pyrazolo—[3,4-c]-pyridin-7—one; LRMS (M+H)" : 469.0
m/z, |

The product from above (0.17 g, 0.36 mmol), N-acetylhydrqulamine (0.08 g, 1.09
mmol) and K,CO; (0.30 8, 2.2 mmol) in DMF (5 mL) and water (0.5 mL) were stirred at
ambient temperature for 18 h. The reaction was diluted with EtOAc and washed with
water (5x), dried (MgSO,) and evaporated. The residue was applied to a flash silica gel
column (50 g) and eluted with 1:1 hexane : EtOAc. There was obtained 0.09 g of 1-[3-
Aminobenzisoxazol-5*-yl}-3-methyl-6-[2*-thiomethyl)-[1, 1 *]-biphen-4-yl}-1,4,5,6-
tetrahydro~7H-pyrazolo-[3,4-c]-pyﬁdin-7-one. '

A mixture of 1-[3-Aminobenzisoxazol-5 "-y1}-3-methyl-6-[2*-thiomethyl-{1,1°}-
biphen—4-yl]-l,4,5,6-tetrahydro-7H-pyrazolo—[3,4-c]—pyridin-7-one (0.09 g, 0.19 mmol)
and m-chloroperbenzoic acid (0.10 g, 0.56 mmol) in CH,Cl, were stirred for 18 h.
Saturated NaHCO3 was added and the layers separated. The basic layer was extracted into
CH_Cl,, then the organic layers were combined, dried (MgSOy) and evaporated. The
residue was purified by HPLC on a Cis column by elution with a. gradient of water (0.05%
TFA, solvent A) and acetonitrile (0,05% TFA, solvent B). There was obtained 0.036 g of
1-[3-Aminobenzisoxazol-5 ’-yl]-3—methyl—6-[2’-methylsulfonyl)—[l ,1°]-biphen-4-y1}-
1,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one trifluoroacetic acid salt with a purity
of >96%; mp 274.5 °C, HRMS (Cz7HpO4NsS)* : 514.1527 m/z.

t o Example 52

l-[3-Aminobenzisoxazol-5’-yl]-3-methyl—6-[2 ’-methylsulfonyl—3—ﬂu oro-{1,1°}-biphen-
4-yl}-l,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one trifluoroacetic acid sait.
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0~N
The title compound was prepared by the same methods dxsclosed for Example 51,
After HPLC purification there was obtained 0.24 g of 1 [3-Am1nobenzxsoxazol—5 -yl}-3-
methyl-6—[2’-methylsulfonyl-3 ﬂuoro-[l l’]-b1phen-4-yl] l ,4,5,6-tetrahydro-7H-pyrazolo-
[3, 4-c]-pynd1n-7-one tnﬂuoroacetlc acid salt with a punty of >96%; mp 250.3 °C, CHN
for Cy7H2oNsO4FS o % C,F30;H: Calcd. %C: 58.98, %H: 4.00, %N: 12.50, Found. %C:
59.02, %H: 4.17, %N_:: 12.56_; HRMS (C7H,304NsSF)": 5_32.147. 1 m/z.

~ Examples 53 and 54 .
1-l2-Ammomethylphenyl]-3-tnﬂuoromethyl-6-[2’-methylsulfonyl-3-ﬂuoro-[1 1°)-

~ (Example 53) and cyclized byproduct (Example 54).-
F3
/ N.
L 0
TEA. HZN/\© -

Part A, 1,5,6-Trihydro-l-[4ébromo-2-ﬂuofophenyl]-3-(mqrpholin-@yl)-pyridin—z-

one. _
To DMSO (16. 6 mL) in CH2C12 (200mL) at -60°C was added dropv\nse

 trifluoroacetic anhydride (29 9mL, 0.21 moI) This mlxture was stirred 15 min then 1-{4-

bromo-2- ﬂuorophenyl]—3-hydroxyplpendm-Z-one (21 g, 0.073 mol, prepared following the
procedures in Marinelli et. al. Tetrahedron 1996, 11176) in CHCl; (100 mL) was added
dropwi‘se After 2h triethylamine (61.2mL, 0.44 mol) was, slowly added. The reaction was
stirred 1.5h then poured into lN HCl and the CH,Cl, layer was separated and
concentrated. The res:due was taken up in EtOAc and washed with water, saturated aq
NaHCO; and brine, dried (Na;S0O4) and concentrated. The dione was placed in a Dean-
Stark apparatus in benzene (200 mL) with morpholine (13 mL) and p-toluenesulfonic acid

(50 mg) and heated to reflux 18h. The reaction was concentrated and purification by
| 162



10

15

20

25

30

WO 00/39131 : . PCT/US99/30316

chromatography on silid'é'. with (2:1) hexanes/EtOAc as cluent afforded 17.2 g(66%) of a
 pale yellow foam. '"H NMR (CDCL):  7.41-7.12 (m, 3H), 5.68 (t, j=4.7, 1H), 3.83 (4H,
j=4.4Hz, 4H), 3.71 (t, j=6.6Hz, 2H), 2.93 (t,j=4.8Hz, 4H), 2.55 (dd, j=4.8, 6.6Hz, 2H).

Part B. l-[Z-Triﬂuoroacetamidomethylphenyl]-3—triﬂuoromethyl—6-[4-bromo-2-
ﬂuoroph_en_yl]-l +4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one.

To DMAP(0.5 g, 4.1 mmol) in CH,Cl; (25mL) at 0°C was added TFAA (0.58 mL,
4.1 mmol). After 30 minutes 1,5,6-trihydro-1-[4-bromophenyl]-3-[morpholin-4-y1]-
pyridin-2-one (1.2 g, 3.3 mmol) in CH,Cl; (20 mL) was added. The reaction was stirred
24hatrt. The solvent was removed and purification by chromatography on silica with
@2 hexanes/E_tOA’c as eluent afforded 0.79 g (52%) of a yellow solid. LRMS (ES-): 449-
450.9 (M-H)". The compound was heated to reflux for 3h in THF (45 mL) containing 20%
HCI (15 mL). The reaction was cooled and extracted with diethyl ether, washed

-successively with NaHCOs;, brine and dried (Na;SO,). The trione intermediate was

obtained as a green-yellow foam (0.64 g, 90%). LRMS (ES+): 783-785 (2M+Na). To this
product (0.62 g, 1.6 mmol) was added 2-hydrazino benzyltrifluoroacetamide hydrochloride
(1.0 g, 3.7 mmol) and acetic acid (20 mL) and the mixture was heated to reflux 24h. The
acetic acid was removed and the residue dissolved in EtOAc, washed successively with
NaHCO;, brine and dried (Na2804) Purification by chromatography on silica with “41)
hexanes/EtOAc as eluent afforded 0.3 g (32%) of the title compound. LRMS (ES-): 577-
579.1 (M-HY".

Part C. l-[2-Aminomethylphenyl]-3-triﬂuoromethyl—6-[2’-methylsulfonyl—3-ﬂuoro—

- (1,1 ’}-biphen-4-yl]‘-l,4,5,6-tetrahydropyrazolo-{3,4—c]-pyridin-7-one trifluoroacetic
acid salt

l-[2-Triﬂuoroacetamidomethylphenyl]—3-triﬂuoromethjl—? -[4-bromophenyl]-

1,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one (0.3 g, 0.052 mmol) was coupled with 2-
t]uomethylphenyl boronic acid (0.113 g, 0.06 mmol) via standard Suzuki coupling '
procedures with Pd°. Purification by chromatography on silica with (2 1) hexanes/EtOAc
as eluent afforded 0.35 g of the desired th:omethyl intermediate. The thlomethyl
intermediate was dissolved in CHZClz, cooled to 0°C and oxidized with m-
chloroperbenzoic acid (0.39 g, 1.3 mmol). After stirring for 2.5h the reaction mixture was

washed successively with sat’d sodmm bisulfate, brine and dried (MgSOy). Purification by -
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. chromatography on silica with (1:1) hexanes/EtOAc as eluent afforded 0.2 g of a foam.
. LRMS:(ES-): 653.1 (M-H) The trifluoroacetamide group was removed by heating to

reflux the previous compound ina m1xture of MeOH (10 mL) water (3 mL), and K,COs
(0.17 g, 1.2 mmol) for 3h ‘The reaction was cooled, acldlﬁed with TFA, concentrated and
purified v1a HPLC (C18 reverse phase column, elution w:th a HyO/CH3CN gradient with
0.5% TFA) to afford two products. Flrst the desxred artho—benzyl amine (Example 53),
0.064 mg (32% from s s_k '_ fone) was recovered: Mass Spec m/z (EST) (M+H)" 559.1; HRMS
M+H)" for Cz7H23F4N40331 599.1427; THNMR (DMSO) 6 8.23 (s, 2H), 8.12 (dd, j=1.1,
7.7Hz, 1H) 7.82 (dt, j—-l 5 7.3Hz, 1H), 7. 74 (dt, j=1.5, 7 7Hz, 1H), 7.67 (m, 2H), 7.55 (m
2H), 7.53 (d, j=8Hz," lH), 7.42 (m, 2H), 7.32 dd, j=1.8, 8Hz, 1H), 4.18 (t, 1-6 6Hz, 2H),
3.88 (q,=5.8Hz, 2H), 3 23 (t, j=6.2Hz, 2H), 291 (s, 3H) A second byproduct the cyclic
lactam (Example 54), 25 mg ( 12% from sulfone), was recovered HRMS (M+H)" for
C27H23F4N4038,: 599. 1429 'HNMR (DMSO) 6 8.21 (dd _1—1 17 7Hz, 1H), 7.86 (d,
j=8Hz, 1H), 7.65 (m, 2H), 7.56 (m, 2H), 7.45 (dt L1, 7 3Hz, 1H), 7.36 (m, 2H), 716
(dd, =2.2, 12. SHz lH), 7 06 (dd, _]—1 5 8. 4Hz 1H), 6. 81 (t 3—8 7Hz, 1H), 4.25 (d,

‘2Hz, 2H), 3. 30 (m, 2H), 2.74 (s+m 4H)

' Example 55

-[2—Ammomethylphenyl]-3-tnﬂuoromethyl-6—[2’-anunosulfonyl-3-ﬂuoro-[1 1’])-
biphen-4-yl]-1,4,5 6-tetrahydropyrazolo—[3 4-c]-pyrldm-7-one tnﬂuoroacetxc acid
- salt.

The product from Example 53 Paﬂ B (0 33g,0. 057 mmol) was coupled with 2-
(tert-butylamlnosulfonyl)phenyl boromc acrd (022, 0. 08 mmol) via the Suzuki
procedure. Punﬁcatlon by chromatography on silica w1th (2 1) hexanes/EtOAc as eluent
afforded 0.23 g(56%) of a pale yellow sohd LRMS (ES ) 710 2 (M—H) The protectmg

groups were removed sequentlally by, ﬁrst stirring the prevxous compound in a mixture of

MeOH (30 mL) water (10 mL), and K2C03 (0.086 g, 0. 6 mmol) for 18h. The reaction was

acidified with TFA and heated to reﬂux for 10min. The reactlon was concentrated and
164 :
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purified by HPLC (CI 8reverse phase column, elution w1tha HyO/CH3CN gradient with
0.5% TFA) and freeze-dried to afford 92:mg (44%) of thetltle compound of Example 55.
" HRMS (M+H)" for C26H2F4N5058,;: 560.1377. 'H NMR l(IDMSO-d6) 5821 (2H, s), 8.04
(dd, j=2.2, 5.1Hz, 1H), 7.67 (m, 4H), 7.55 (m, 2H), 7.49 (t; j=8.1Hz, 1H), 7.39 (s, 2H),
5 7.35(m, 2H), 7.28 (dd, j=1.8, 8Hz, 1H), 4.16 (t, j=6 3Hz, 2H), 3.89 (9, 7=5.9Hz, 2H), 3.23
(t, j=6.2Hz, 2H). Analysis calc’d for Ca6H22F4N5038, (TFA)(H,0)2: C: 47.39; H:3. 69;
N:9.87; found C:47.35; H:3.22; N:9.55.

Example 56
10 l-[2-Aminomethylphenyl]-3-triﬂuoromethyl—6—[2’-methylsulfonyl-[l,l]-biphen-4-yl]-
l,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one trifluoroacetic acid salt.

I\ N SO,CH4
N\
N [e
. \
TFA. HzN’\© O

The title compound of Example 56 was prepared in a similar fashion to that
described for example 53. LRMS (ES+): 541.3 (M+H)". '"H NMR (DMSO-d6): 8.18 (bm,
15 (2H), 8.09 (dd, 2H), 7.78-7.64 (cp, 6H), 7. 54 (m, 2H), 7.38 (m, 2H), 4.22 (t, 2H), 3.86 (m,
2H), 3. 35 (bm, 1H), 3.20 (t, 2H), 2.83 (s, 3H).

Example 57
1 -[2-Aminomethylphenyl]-3-triﬂuoromethyl—6—[2 >-N,N-dimethylaminomethy}-3-
20 - ﬂuoro-[l,l’]-biphen—4—yl]-l_,4,5,6-tetrahydropyrazolo—[3,4-cj-pyridin—7—one
trifluoroacetic acid salt.
F3C

TFA . H.N

Part A, l-[2-Triﬂuoroacetamidomethylpheny]]-3-triﬂuoromethyl—6—[2 >-formy)-3-
fluoro-[1,1°)-biphen-4-ylJ-1 ,4,5,6-tetrahydropyrazolo—[3,4-c] -pyridin-7-one
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The product from Example 53, Part B above (0.8 g, 1.4 mmol) was coupled with 2-
formylphenylboronic acld (0311 g,2.1 mmol) via- standard Suzuki methodology.
Purification by chromatography on sxllca with (2:1) hexanes/EtOAc as eluent afforded 0.5
g (59%) of the aldehyde mtermedlate LRMS (ES-) 603 2 (M-H)

PartB. 1-[2-Aminomefhylphenyl]-3-triﬂuoromethyl-5;l2 *-N,N-
dlmethylammomethyl-3—ﬂuoro—[l l’]-blphen-4-yl]-l 4 5 ,6-tetrahydropyrazole-[3,4-c]-
pyridin-7-one tnﬂuoroacetlc acid salt.

The aldehyde from part A (0.16 g, 0.26 mmol) Was hydrogenated at 40 psi in EtOH
with 5% Pd/C (35mg) and excess dxmethylamme hydrochlonde (50mg) for 6h. The
mcomplete reaction was ﬁltered through Celite®, concentrated and purification by -
chromatography on s1llca w1th lO%MeOH/ CH,Cl; as eluent afforded 77 mg (32%) of the
trifluoroacetamide. The protectmg group ‘was removed i m a mlxture of MeOH (15mL),
water (8mL), and K2C03 (34 mg, 0.2 mmol) for 18h. The reaction was acidified with TFA,
concentrated, combmed w1th another 60 mg of addmonal crude product and purified via
HPLC (C18 reverse. phase column, elution with a H20/CH3CN gradient with 0.5% TFA)
to afford 94 mg (67%) of the tltle eompound of Example 57. HRMS (M+H) for
C34HF3N,0 538 2234 lH NMR (DMSO-d6) 5826 (s 2H), 7.73 (m, lH), 7.67 (m, 2H),
7.58 (m, SH), 7.41 (dd; _]—l 9,11 4Hz, lH), 7.36 (m, lH), 7.26 (dd j=1.4, 8Hz, 1H), 4.31
(d, j=4.4Hz, 2H), 4.17 (t, j=6.2Hz, 2H), 3 88 (g, j=5. SHz, 2H), 3.24 (t, j=6.6Hz, 2H), 2.58
(s, 3H), 2.56 (s, 3H).

Example 58
-[2-Ammomethylphenyl]-3-tnfluoromethyl—6-[2’—(3-(R)-hydroxy-N-
pyrrolldmyl)methyl-3-ﬂuoro-[l l’]—blphen-4-yl]-1 4,5 6-tetrahydropyrazolo—[3 4-c]-
pyrldm-’l-one mﬂuoroacetlc acid salt.
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The aldehyde ﬁom Example 57, Part A (0.225 g, 0.37 mmol) was reductively
aminated, with (S)-3-pyrrolidinol (100 mg; 1.1 mmol) anid then deprotected with
K2C03/_MeOH/water, as ln Example 57. Purification by HPLC (C18 reverse phase column,
elution with a HZO/CH3CN gradient with 0.5% TFA) and freeze-drying afforded 80 mg
(27%) of the title compound of Example 58 as a white solid: HRMS (M+H)" for
Cs1H30F4N50,: 580.2313; 'H NMR (DMSO0-d6) 6 8.27 (m, 2H), 7.78 (m, 1H), 7.67 (m,
2H), 7.55 (m, 5H), 7.40 (dd, j=1.8, 1 1.4Hz, 1H), 7.33 (m, 1H), 7.27 (dd, j=1.4, 8Hz, 1H),
4.46 (m, 3H), 4.16 (t, j=5.5Hz, 2H), 3.87 (9, j=5-5Hz, 2H), 3.50 m, 1H), 3.24 (t, j=6.6Hz,
2H), 3.10-2.51 (m, 3H), 2.10-1.60 (m, 3H). Analysis calc’d for C;1H30F3Ns0O,
(TFA)(H,0), 5; C: 50.37; H: 4.11; N: 8.39; found C: 50.05; H:3.78; N:8.01.

_ Example 59
1-[3—Aminobenzisoxazol—’5’-yl]-3-‘triﬂuoromethyl-6-[2 *-dimethylaminomethy)-3-
fluoro-{1,1 ’]-biphen-4-yl]-l,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one
trifluoroacetic acid salt.

Fs

O—N
Part A. l-[3-Cyano-4-ﬂnorophenyl]-3-triﬂuoroxﬁethyl—6—[4-bromo-2-ﬂuorophenyl]-
l,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one.

The trione intermediate from Example 53, Part B (4.1 g, 11 mmol) was condensed
with 3-cyano-4-fluorophenyl hydraiine (4.5 g, 13 mmol) in. refluxing AcOH (60 mL) for
18h. The reaction was cooléd, concentrated and the residue taken up in EtOAc. The
organic layer was washed successively with NaHCO;, brine and dried (Na;SO,).
Puﬁﬁgation by chromatography on silica w1th 4:D heianes/EtOAc as eluent afforded
3.68 g (67%) of the title compound as a foam. LRMS (ES-): 497-499 (M-H).

Part B. 1-[3-Cyano-4-flu orophenyl]—S-triﬂnoromethyl—ﬁ-[z >-formyl-3-fluoro-[1,1°}-
biphen-4-yl]-l,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one
1-[3-Cyano-4-f] uorophenyl]-3-tn'ﬂuoromethyl-6—[4-bromo-2—ﬂuorophenyl]—

l,4,5,6-tetrahydropyrazolo—[3,4-c]-pyridin—7—one (3.6 g, 7 mmol) was coupled with 2-
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formyl phenyl boronic acid (1.6 g, 10.9 mmol) via Suzuki methodology. Purification by
chromatography on silica with (2:1) hexanes/EtOAc as eluent afforded 2.7 g (71.4%) of
the title compound as a yellow foam. LRMS (ES-): 520.9 (M-H) 635 (M-H+TFA).

Part C. 1-[3-Aminobenzisoxazol—5’-yl]-3-triﬂuordmethyl-.6—[2 -hydroxymethyl-3-

_ ﬂuoro-[l,l’]-biphen-4-yl]-1,4,5,6-tetrahydropyruol&[3,4-c]—pyridin-74me. |

To the aldehyde from Part B (3.68 g, 7.1 mmol) in MeOH (25mL) at 0°C was

added NaBH4 (0.31 g, 8 mmol) and the reaction was stirred 20 min. 'I'hé MeOH was
removed and the crude alcohol dissolved in CH,Cl,, washed with water, brine and dried
(MgSOy). To N-acetylhydroxylamine (1.6 g, 21 mmol) in DMF (15 mL) and water (1 mL)
was added K,CO; (3.9 g, 28 mmol). After 30 min. the above alcohol in DMF (15mL) was
added and the reaction was stirred 6h. Water (75mL) was added and the precipitated
product filtered off, dried in vacuo and used in the next step. LRMS (ES-): 536.1 (M-H)'.

Part D. 1-[3-Aminobenzisoxazol-5’-yl}-3-trifluoromethyl-6-[2’-dimethylaminomethy)-
3-fluoro-[1, 1’]-biphen—4-yl]-1;4,5,6-tetrqhydropyrazold-[3,4-c]-pyridin-7-one
trifluoroacetic acid salt.

To a suspension of the alcohol from Part C (2. 99g, 5.6mmol) in CH2Cl, (IOOmL)
was added PBr; (0.74mL, 7.8mmol). After 30 min. the reaction was quenched with ice
water. The aquéous layer was extracted with CHCl,, washed with brine and dried
(NazS04) to afford 3.6 g The crude bromide was used in the next step. To a portion of this
intermediate bromxde (0.5g,0.8 mmol) n CH3CN (15mL) was added excess 40% aqueous
dimethylamine (1 mL, 9 mmol). After 24h the reaction was concentrated and purification
by HPLC (C18 reverse phase column, elution with a HyO/CH3CN gradient with 0.5%
TFA) and freeze-drymg afforded 257 mg (45%) of the title compound of Example 59 as a
white solid: HRMS (M+I-I) for Ca9H25F4NgO2: 565. 1967 '"H NMR (DMSO-d6) § 9.50 |
(m, 2H), 8.11 (d, _]—2.2HZ, 1H), 7.79 (dd, j=2.2, 8.8Hz, 1H), 7.72 (m, 1H), 7.59 (m, 4H),
7.41 (m, 2H), 7.26 (dd, j=l.4, 8Hz, 1H), 4.32 (d, j=5.1Hz, 2H), 4.17 (t, j=6.2Hz, 2H), 3.23
(t, j=6.6Hz, 2H), 2.58 (s; 3H), 2.57 (s, 3H). |
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Example 60
-[3-Ammobenznsoxazol-5 ’-yl]-3-tnﬂuoromethyl-6—[2 ’-(3-(R)-hydroxy-N-
pyrrol1dmyl)methyl—3-ﬂuoro-[ 1,1°)-biphen-4-yl}-1 »4,5,6-tetrahydropyrazolo- [3,4-c]-

pyridin-7-one trifluoroacetic acid sait.

?H

NH, . TFA

/
5 : O—N

To the intermediate bromide from Exathple 59, Part D (0.5 g, 0.8 mmol) in CH;CN
(15mL) was added (R)-3-pyrrolidinol (0.22 g, 2.5 mmol). After 24h the reaction was
concentrated and purification by HPLC (C18 reverse phase column, elution with a
H20/CH3CN gradient with 0.5% TFA) and freeze—drymg afforded 283 mg (47%) of the
10 title compound of Example 60 as a white sohd HRMS (M+H)" for C31H27F4NgOs:
607.2075; "H NMR (DMS0-d6) 5 8.11 (d, j=1.8Hz, 1H), 7.79 (dd, j=2.2, 8.8Hz, 2H), 7.60
(m, 4H), 7.40 (m, 2H), 7.27 (dd, j=1.4, 8Hz, 1H), 4.48 (d, j=5.5Hz, 1H), 4.38 (m, 1H),
4.31 (m, 1H), 4.15 (t, j=6.2Hz, 2H), 3.40 (m, 2H), 3.22 (t, j~6.3Hz, 2H), 3.15-2.70 (m,
4H), 2.20-1.70 (m, 3H).
15 o
- Example 61
1- [3-Ammobenzxsoxazol-5’-yl]-3-tnﬂuoromethyl—6-[2’-(3—(R)-hydroxy-N-
pyrrolidinyl)methy)-[1, 1’]-b1phen-4—yl]-l 4,5,6-tetrahydropyrazolo—[3,4-c]-pyridm-7-
one trifluoroacetic acid salt.

’QH

4
20 O—N

The title compound of Example 61 was prepared in a similar fashion to that
described above. HRMS (M+H)+ for C31H38F30:N¢ 589.216 'H NMR (DMSO0-d6): 8.11
169
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' (d, j=1.8Hz, 1H), 8.81-7.65 (m, 2H), 7.58-7.45 (m, SH), 7.40-7.31 (m, 3H), 6.60 (b, 1H),

448 (d, j=5.5Hz, 1H), 4.38 (m, 1H), 431 (m, 1H), 4.15 (t, j=6.2Hz, 2H), 3.40 (m, 2H),
3.22 (t, j=6.3Hz, 2H), 3.15:2.70 (m, 4H), 2.20-1.70 (m, 3H). -

- Example 62 N
-[3-Annnobenznsoxazol-s’-yl]~3-trlﬂuoromethyl-6-[2’-isopropylammomethyl—S-
fluoro-{1, l’]-blphen-4-yl]-l 4,5 6—tetrahydropyrazolo-[3 4-c]-pyndm-7-one

trifluoroacetic acid salt
R

To the mtermedlate bromide from Example 59, Part D (0.62g,1 3 mmol) in

CH;CN (25mL) was added 1sopropylamme (0.52 mL 6. 2 mmol) After 24h the reaction
was concentrated and punﬁcatlon by HPLC (C18 reverse phase column, elution w1th a

- HoO/CH3CN gradient w1th 0.5% TFA) and freeze-drymg afforded 308 mg (43%) of the
title compound of Example 62 as a white sohd HRMS (M+H) for C30H27F4N602
579.2158; '"H NMR (DMSO—d6) 3 8.73 (m, 2H), 8.12 (d, ]—1 8Hz, 1H), 7.79 (dd, j=2.2,
8.8Hz, 1H), 7.72 (dd, _]—1 .8, 7.3Hz, 1H), 7 63-7.49 (m, 4H), 7.43 (m+s, 2H), 7.31 (dd,
j=1.4, 8Hz, 1H), 6.60 (m, lH), 4.16 (t, 3——6 2Hz, 2H), 4. 11 (m, 2H), 3. 26 (m, 1H), 3.20 (t,
1—6 2Hz, 2H) 1.14 (d 3—6 6Hz, 6H) ' :

.. Example 63
-[3-Alninobeniisexazol-5’-yl]-3-tx'iﬂuoromethyl-6-[2’-N-(2-'methy]imidazol-l-
yhmethyl-3-fluoro-f1, 1’]-b1phen-4—yl]-l 4,5,6-tetrahydropyrazolo-[3 4-c}-pyridin-7-

one tnﬂuoroacetnc acld salt
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To the intermediate bromide from Example 59, Part D (0.2 g, 0.3 mmol) in CH;CN
(15 mL) was added 2-méthylimidazole (611 mL, 1.3 miiiél). Afier 24h the reaction was
concentrated and purification by HPLC (C18 reverse phase column, elution with a
H,0/CH3CN gradient with 0.5% TFA) and freeze-drying afforded 80 mg (34%) of the
title compound of Example 63 as a white solid: HRMS (M+H)" for C3,Ha4F4N;0,:
602.1908; 'H NMR (DMSO0-d6) 6 8.12 d, j=1.8Hz, 1H), 7.79 dd, j=2.1, 9.1Hz, 1H), 7.60
(m, 2H), 7.48 (dt, j=2.2, 4.7Hz, 1H), 7.43-7.33 (m, 4H), 7.31 (d, j=1.8Hz, 1H), 7.28 (dd, j=
1.8, 8.1Hz, 1H), 7.12 (dd, j=8.2Hz, 1H), 6.58 (m, 2H), 5.35 (s, 2H), 4.15 (t, j=6.6Hz, 2H),
3.22 (t, j=6.3Hz, 2H), 2.31 (s, 3H). HRMS (M+H)" for C3;Ha4FsN;0,: 602.1908.

Example 64

~ 1-[3-Aminobenzisoxazol-5’-yl]-3-trifluoromethyl-6-[2’-N-pyrrolidinomethyl-3-fluoro-

[1,1°)-biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[3,4-c}-pyridin-7-one trifluoroacetic
| acid salt.

o)

) NH, . TFA
O—N

To the intermediate bromide from Example 59, Part D (0.27 g, 0.45 mmol) in
CH3CN (20 mL) was added pyrrolidine (0.17 g, 2.7 mmol). After 18h the reaction was
concentrated and purification by HPLC (C18 reverse phase column, elution with a
H,0/CH3CN gradient with 0.5% TFA) and freeze-drying afforded 113 mg (36%) of the
title conipound of Examplé 64 as a white solid. HRMS (M+H)" for C3,HpF4NO,:
591.2141; '"H NMR (DMSO-d6) 5 8.11 (d, j=2.2Hz, 1H), 7.79 (dd, j=2.1, 9.1Hz, 1H), 7.74
m, 1H), 7.58 (m, 4H), 7.42 (m, 2H), 7.28 (dd, j=1.5, 8.1Hz, 1H), 6.58 (m, 2H), 4.39 (d,
j=5.5Hz, 2H), 4.16 (t, j=6.6Hz, 2H), 3.35 m, 2H), 3.22 (t, Jj=6.2Hz, ZH), 2.82 (m, 2H), 1.81
(m, 4H). '
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_ Example 65
l-[3-,Aminobenzisoxazol-S’-yl]-3-triﬂuoromet]1yl—6-[2"-oximinomethyl-3-ﬂuoro-[l,l’]-

biphen-4-y!]-l,4,5,6-tétrahydropyrézolo-[3,’4-c]-‘-pyri_din-7-one'triﬂuoroacetic acid
salt. '

5 . O—N
1-[3-Cyano-4- ﬂuorophenyl]-3-tr1ﬂuoromethyl—6 -2 ’-formyl—3—ﬂuoro-[1 1’]-biphen-
4yl ,4,_5,_6-tetrahydr0pyl’.a.20_lq-[3,4-c_]—py,ndm—?—one from Example 59, Part B (2 g, 3.8
mmol) was reacted w1th N-acetylhydroxylamine (0.57 g, 7.6 mmol) and KoCO; (1.6 g,11.5
~ mmol) in DMF (15 mL). The rea_cﬁon was stirred 18h, fhen extracted with EtOAc .

10 washeci with water, brine and dried(MgSO,). Purification through silica using (2:1)
hexanes/EtOAc as eluent afforded 1.6 g of a white solid. A portion (100mgs) of this solid
was further purified by HPLC (C18 reverse phase column, elution with a H20/CH3CN
gi'adi_ent with 0.5% TFA) and freeze-dried to aﬁ‘dx_‘d 48 mg of the title compound of
Example 65. HRMS (M+H)" for Co7H19FsNgOs: 551.1436; Analysis calc’d for

15  CyH)3F4NgO; (TFA)0.6: C:54.73;H:3.03;N:13.58; found C:54.71;H:3.10;N:13.55

Example 66
-[4-Methoxyphenyl]-3-tnﬂuoromethyl-6-[2’-(3-(R)—hydroxy-N-pyrrohdmyl)methyl-
~ 3-fluoro-f1, l’]-blphen—4-yl]-l 4,5 6-tetrahydropyrazolo—[3 4-c]-pyndm-7-one
20 triflnoroacetic acid salt. '

OMe
Part A. 1- [4-Methoxyphenyl]-3-tnﬂuoromethyl—6—[4-bromo-2-ﬂuorophenyl]-l 4,5,6-

tetrahydropyrazolo-[3,4-c]-pyridin-7-one.
172
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The trione intermediate from Example 53, Part B (0.49 g, 1.3 mmol) and 4-
methoxyphenylhydrazine hydrochloride (0.29 g, 1.7 mmol) were heated to reflux in a
mixture of MeOH (30mL) and AcOH (10mL) for 18h. The reaction was cooled,
concentrated and dissolved in EtOAc. The EtOAc layer was washed with NaHCOs;, brine,
and dried (Na;SOy). Purification through silica using (4:1) hexanes/ EtOAc as eluent
afforded 0.22 g (35%)of the title compound as a yellow oil. LRMS (ES+): 484-486

(M+H)".

Part B. 1-{4-Methoxyphenyl}-3-trifluoromethyl-6-]2 >-hydroxymethyl-3-fluore-[1,1°}-
biphen-4-yl}-1 +4,5,6-tetrahydropyrazolo-[3,4-c}-pyridin-7-one.

1-{4-Methoxyphenyl]-3-trifluoromethy}-6-[4-bromo-2-fluorophenyl}-1,4,5,6-
tetrahydropyrazolo-[3,4-c]—pyridin-7;one (0.22 g, 0.45 mmol) was coupled with 2-
formylphenyl boronic acid (0.102 g, 0.6 mmol) via Suzuki procedure. After 18h the
reaction was filtered, concentrated, and the crude aldehyde used in next step. LRMS (ES-):
508 (M-H)'. To the aldehyde in MeOH (10mL) at 0°C was added NaBH, (21 mg, 0.5
mmol). After 2h the reaction was quenched with water, extracted with EtOAc and dried
(MgS0,). Pﬁriﬁcation by chromatography on silica with (2:1) hexanes/ EtOAc as eluent
afforded O.l 8 (43%) of the title compound as a clear oil: 'H NMR (CDCl3) 6 7.54 (m,
1H), 7.51 (4, j=9.1Hz, 2H), 7.44-7.33 (m, 3H), 7.26-7.18 (m, 4H), 6.95 (d, j=9.2Hz, 2H),
4.59 (s, 2H), 4.13 (m, 2H), 3.82 (s, 3H), 3.23 (t, j=6.6Hz, 2H).

Part C. 1-{4-Methoxyphenyl}-3-triftaoromethy}-6-[2 ’-(3-(R)-hydroxy-N-
pyrrolidinyDmethyl-3-fluoro-{1,1°]-biphen-4-yl}-1 »4,3,6-tetrahydropyrazolo-[3,4-c}-
pyridin-7-one triﬂuoroaéetic acid salt.

To a solution of 1-[4-methoxyphmyl]-3-triﬂuoromethyl—6-[2’-hydroxymethyl-3-
fluoro-[1,1°]-biphen-4-yl}-1 +4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one (0.1 g,0.19
mmol) in CH,Cl, (20 mL) was added PBr; (0.026 mL, 0.27 mmol) and the reaction was
stirred 2h. After quenching with ice water, the bromide was extracted with CH,Cl,,
washed with brine and dried (Na;SO,). Acetonitrile (20 mL) and R-(3)-pyrrolidinol (85
mg, 0.97 mmol) were added to the crude bromide and the reaction was stirred 72h. The
reaction was concentrated and _puriﬁcatiqn by HPLC (C18 reverse phase column, elution

with a HyO/CH3CN gradient with 0.5% TFA) and freeze-drying afforded 90 mg (66%) of
the title compound of Example 66 as a white solid: HRMS (M+H)" for C31H20F4N4O;:
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581.2191; '"H NMR (DMSO0-d6) § 7.78 (m,1H), 7.58( m, 3H), 7.53 (d, j=8.7Hz, 2H), 7.41
(m, 2H), 7.27 (dd, j=8.1, .'-l 9Hz, 1H), 7.05 (d, =9.2Hz, 2H), 4.49 (d, j=5. 5Hz, 1H), 4.38
(m, 2H), 4.13 t, j=5.5Hz, 2H) 3.81 (s, 3H), 3.74-3.38 (m, 3H), 3.18 (t, j=6.2Hz, 2H), 2.94
(m, 2H), 2.1-1.75 (m, 2H).

. Example 67:
1-[3-Aminomethylphenyl]-3-trifluoromethyl-6-]2’-methylsulfonyl-3-fluoro-[1,1’]-
biphen-4-yl]-1,4,5,6_-tetrahydtopyrazolo-[3,4-c] -pyridin-7-one trifluoroacetic acid

salt,

Y] N

Q/NHZ TFA
Part A. l-[3-Cyanophenyl]—3-tnﬂuoromethyl—6-[4-bromo-2-ﬂuorophenyl]-I 4,5,6-
tetrahydropyrazolo-B 4—c]-pyrld1n-7-one '

The trione intermediate from Example 53,Part B(1.8 g, 4.7 mmol) and 3-
cyanophenylhydrazine HCI (1 g, 6.1 mmql) were heated_to reflux in MeOH (60 mL) and
AcOH (15 mL) for 18h. The solvents were removed and CH,Cl,/water added. The product
was extracted with CH,Cl,, washed with brine and dried (Na,SO,). Purification by
chromatography on silica-with 2:1) hexanes/EtOAc as eluent afforded 1.26 g (56%) of the
title compound. LRMS (ES-): 476.9-478 (M-H)".

" PartB. l;[3;Cyanophenyl]-3-triﬂnoromethyl~6-[2"-methylsulfonyl-3—ﬂudro-[l,l -

biphen-4-yl}-1,4,5,6-tetrahydropyrazolo-[3, 4-c]-pyridin-7'—one
1- [3-Cyanopheny1]—3-tnﬂuoromethyl—6 [4-bromo—2 ﬂuorophenyl] 1,4,5,6-

tetrahydropyrazolo-[3,4-c]-pyridin-7-one (1.2 g, 2.5 mmol) was coupled with 2-

thiomethylphenyl boronic acid (1 g, 5.9 mmol) via Suzuki procedure. Purification by

chrorr;atography on silica with (2:1) hexanes/EtOAc as el_pent_afforded' 1 g of a yellow

foam. The thiomethyl intermediate was dissolved in :CHZCTz, cooled to 0°C émd.oxidized

with m-chloroperbenzoic acid (1.4 g, 4.6 mmol). After stirring for 24h the reaction mixture -
- was washed successively with sat’d sodium bisulfate, brine and dried (MgSOs) to afford

0.73 g (52%) of the title compound as a yellow foam.
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Part C. l-[3-Aminomethylphenyl]-S—triﬂuoromethyl-_6-[2#methylsulfonylé-ﬂuoro-
1,1 ’]-bi_phen-4-yl]-l,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7—one trifluoroacetic
acid salt. , _ .

l-[3-_Cyanophenyl]-3-tn'ﬂuoromethyl-6—[2 "~methylsulfonyl-3-fluoro-[1,1 "}-biphen-
4-yl]-l,4,5,6-tetrahydropyrazolo-[3,4-c]:pyridin-7-one (0.7 g, 1.3 mmol) was hydrogenated
on the Parr at 45 psi in EtOH (30 mL) and TFA (2 mL) for 24h. The reaction was filtered
through Celite®, concentrated and purification by HPLC (C18 reverse phase column,
elution with a H2O/CH3CN gradient with 0.5% TFA) and freeze-drying afforded 225 mg
(26%) of the title compound of Example 67 as a white solid: HRMS (M+H)" for
C27H2sF4N4O58S: 559.1449; 'H NMR (CDCl3) 6 8.23 (s, 2H), 8.13 (dd, j=1.1, 7. THz), 7.79-
7.67 (m, 3H), 7.66-7.65 (m, 1H), 7.58 (s, 1H,+m, 2H), 7.44 (m, 2H), 7.33 (dd 7=1.8, 8Hz,
1H), 4.17 (m, 4H), 3.18 (t, j=6.2Hz, 2H), 2.94 (s, 3H).

Example 68
l-[4-Methoxyphenyl]-3-[(imidazol-l-yl)methyl]-s-methyl-6-[(2’- -
pyrrolidinylmethyl-[1, 1’}-biphen-4-yl)}-1, 6—d1hydropyrazolo-[4,3-d]—pynmldm-7-one,

bis-trifluoroacetic acid salt,

Part A. l-(4-Methoxyphenyl)-3-_(ethoxycarbonyl)-S-methy_l—G—[(4~bromophenyl)]-i,6-
dihydropyrazolo-[4,3-d]-pyrimidin-7-one.

To a solution of 1-(4-Methoxyphenyl)-3- (ethoxycarbonyl)—4-azxdo-5-[(4—
bromophenyl)ammocarbonyl]pyrazole from Example 11, Part A (2.00 g, 4.12:mmol) in
ethanol was added tin (I) chloride dihydrate (3.7 g, 16.5 mmo}) and the solution was
stirred at reflux for 1 h. The solution was filtered through a pad of silica gel and the silica
rinsed with EtOAc. The volatiles were removed under reduced pressure and the residue
was taken up in ethy! acetate, washed with 1N sodium hydroxide and brine, dried (MgsS0,)
and concentrated. The residue was refluxed for 2 hours in 10 mL of N,N-

dimethylacetamide dimethyl acetal. The volatiles were removed under reduced pressure
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and the solid residue was taken up in 20 mL of glacial acetic acid and stirred at reflux for 2
h. The reaction was ¢00'1e_ti ‘and concentrated, and the residue was taken up in ethyl
acetate, washed with sammted sodium bicarbonate and bﬁne, dried (MgSOy) and
concentrated to afford 1.5 g (75%) of the title compound as a solid. LRMS (ES+):
483.0/485.0 (M+H)+. | | |

PartB. 1-(4-Methoxyphenyl)-3—(hydroxymethyl)—s-methyl-ﬁ-[(4-bromophenyl)]-l 6~

' dlhydropyrazo]o-[4,3—d]-pynm1dm—7—one

To a solution of 1—(4-Methoxyphenyl)-3-(ethoxycarbonyl)—S;methyl-ﬁ-[(4-
bromophenyl)]—l',6-dihydtopyra2010—[4,3-d]-pyrimidinﬂ-one (0.74 g, 1.53 mmol) in 20 -
mL of 1:1:1 methanol/THF/water was added potassium hydroxide (94 mg, 1.68 mmol) and
the reaction was stirred at reflux for 2h. The reaction was cooled to ambient temperature,
diluted with water and extracted with hexanes/ethyl acetate (1:1). The aqueous layer was
acidified with 1N HCl and extracted with ethyl acetate. This extract was washed with
brine, dried (MgS0;) and concentrated td afford 0.57 g (81%) of the carboxylic acid. This
acid (0.57 g, 1.25 mmol) was taken up in THF at 0 °C and then there was added N-
methylmorpholine (0.19 mL, 1.38 mmol) and isobutyl chloroformate (0.18 mL, 1.38
mmol). After stirring for 20 min there was added sodium borohydride (95 mg, 2.5 mmol)
and the reaction was allowed to stir for 2 h. The reaCtibn was quenched with excess IN -
HCI and diluted with éthyl acetate. The organics were washed with brine, dried (MgSOx)
and concentrated. The residue wés purified by flash chromatography (elution- with 2:1
hexanes/ethyl acetafe) to afford 0.40 g (73%) of the title compound.

Part C. 1-(4-Methoxyp_henyl)-3_-[(imidaZol-l-yl)me'th'y]]-S-methyl—G—[(4-
bromophenyl)}-1,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one. - '

To a solution of 1-(4-Methoxyphenyl)-3-(hydroxymethyl)-5-methyl-6-{(4-
bromophenyl)}-1,6-dihydropyrazolo-[4 .3-d]-pyrimidin'-7-one (0.19 g, 0.43 mmol) in 10
mL of methylene chlonde was added phosphorous tribromide (0.23 g, 0.86 mmol) and the

- solution was allowed to stir at ambient temperature for 3 h. The reaction was quenched

with water, diluted with ethyl acetate, washed with brine, dried (MgSO,) and concentrated
to afford a crude bromide, which was used without purification. This residue (0.17 g, 0.34
mmol) was taken up in 5 mL of DMF and then there was added imidazole (0.046 g, 0.67

mmol). The reaction was allowed to stir at ambient temperature for 16 h. The reaction
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L,

was diluted with ethyl acetate, washed with brine, dried (Mgso4) and concentrated to
afford 160 mg (76%) of the title compound which was suﬂicxently pure to be used without
purification. LRMS (ES+): 491.1/493.1 (M+H)+

PartD. 1-[4-Methoxyphenyl]—3—[(imidazol-l-yl)methyl]-S-methyl—6—[(2'-formyl-[l,l ’)-
biphen-4-yl)]-1 ,6-dihydropyrazolo-[4,3-d)-pyrimidin-7-one.

To a solution of l-(4~Methoxyphenyl)—3-[(imidazol-l-y])methyl]-S-methyl—6-[(4-
bromophenyl)]-l,6-dihydropyrazolo—[4,3-d]-pyrimidin-?-one (0.16 g, 0.33 mmol) in 10
mL of 1, 4-dioxane was added 2-formylphenylboronic acid (0.073 g, 0.49 mmol) and
potassiuin phosphate tribasic (0.24 g, 1.15 mmol). This mixture was degassed with a
stream of nitrogen for 15 minutes. Following the purge,
tetrakis(triphenylphosphine)palladium (0) (0.038 g) was added and the solution was stirred
at 100 °C for 4 h.. The solution was cooled, diluted with EtOAc, washed twice with brine
and the organics were dried over MgSO0,, filtered through a pad of silica gel and’
concentrated. The residue was purified by flash chromatography (elution with 2:1
hexanes/ethyl acetate) to afford 0.08 8 (47%) of the title compound. LRMS (ES+): 517.2
(M+H)+.

PartE. 1.-[4-Methoxyphenyl]-3-[(imidazol-1-yl)methyl]—S-methyl—6-[(2’-N-
pyrrolidinylmethyl—[l,l’]-biphen-4-yl)]-l ,6-dihydropyrazolo-[4,3—dj-pyrimidin-7-one,
bis-trifluoreacetic acid salt.

To a solution of 1- -[4-Methoxyphenyl}-3-[(imidazol- -1-yDmethyl}-5-methyl-6-[(2'-
formyl-[1,1°]-biphen-4-yl)}-1 ,6-dihydropyrazolo-[4,3-d)-pyrimidin-7-one (80mg, 0.15
mmol) in 5 mL of THF was added pyrrolidine (0.05 mL, 0.60 mmol) and then sodium
triacetoxyborohydride (64 mg, 0.3 mmol) and 2 drops of glacial acetic acid. The reaction
was allowed to stir at ambient temperature for 3 h. The reaction was quenched with water
and diluted with ethyl acetate and saturated aqueous NaHCOs. The organics were washed
with brine, dried (MgSO,) and concentrated. The residue was purified by prep HPLC
(C18 reverse phase column, elution with a H20/CH3CN gradient with 0.5% TFA) and
lyophilized to afford 28 mg (24%) of the title compound of Example 68. LRMS (ES+):
572.4 (M+H)". :

Examples 69 and 70
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-[4-Methoxyphenyl]-3-[(tetrazol-l-yl)methyl]-s-methyl-&[(Z ’-N-pyrrohdlnylmethyl-
1, 1’]-b1phen-4»-yl)]-l 6-dihydropyrazolo-[4 3-d]-pymmdm-7—one, trifluoroacetic acid
~ salt (Example 69) and 1- [4-Methoxyphenyl]-3-[(tetrazol-2—yl)methyl]-5-methyl-6-[(2’
_ N-pyrrohdmylmethyl—[l 1°}-biphen-4-yl)}-1, 6-dihydropyrazolo-{4,3-d]-pyrimidin-7-
' one, trifluoroacetic acid salt (Example 70).
. /.._ N :

MeO  Example 69 : MeO  Example 70

Part A. l-(4-Methoxyphenyl)-3-[(tetrazol-l-yl)methyl]-5—methyl—6-[(4-bromophenyl)]-
1 6-dlhydropyrazolo-[4,3-d]—pyrlmldm-7-one and 1-(4-Methoxyphenyl)-3-[(tetrazol-2-
yl)methyl]-S—methyl-6-[(4-bromophenyl)]—1 6-d1hydropyrazolo-[4,3-d]-pynm1dm—7-
one

To a solution of 1-(4—Methoxyphenyl)—3-_(hydroxymethyl)-5-methyl-6—{(4—
bromophenyl)]-1,6-dihydropyrazolo-[4,3-d}-pyrimidin-7-one (0.20 g, 0.45 mmol) in 10 |
mL of methylene chloride was added phosphorous tribromide (0.25 g, 0.90 mmol) and the
solution was allowed to stir at ambient temperature for 3 h. The reaction was quenched
with water, diluted with ethyl acetate, washed with brine, dried (MgSOs) and concentrated
to afford a crude bromide, which was used without puriﬁcotion. This residue was taken up
in 5 mL of DMF and then there was added tetrazole (0.032 g, 0.45 mmol) and potassium
carbonate (0.12 g, 0.90 mmol). The reaction was allowed to stir at ambient temperature
for 16 h. The reaction Was diluted with ethyl acetate, washed with water and brine, dried
(MgS0;) and concentrated to afford 180 mg (81%) of an approximately 1:1 mixture of the

title compounds, which was sufficiently pure to be used without purification.

Part B. 1-[4-Methoxyphenyl]-3-[(tetrazol-l-yl)methyl]-s-methyl-6—[(2’-N-
pyrrohdmylmethyl-[l 1’]-b1phen-4-yl)]-l 6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one,
trifluoroacetic acid salt (Example 69) and 1- [4-Methoxyphenyl]-3-[(tetrazol-2—
yl)methyl]-5-methy]—6-[(2’-N-pyrrohd_mylmethyl—[l ,1’]-biphen-4-yl)]-1,6-
_dihydropyrazolo-[4,3-d]-pyrimidin-7—one, trifluoroacetic acid salt (Example 70).
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Following the pr_dcedures described in Example 68, Parts D and E, 1-(4-
Methoxyphenyl)—3_~[(tet1'azol-1-yl)methyl]-S-methyl—6-[(4-brorhophenyl)]—l,6-
dihydropyrazolo-[4,3-d}-pyrimidin-7-one and 1-(4-Methoxyphenyl)-3-[(tetrazol-2-
yl)methyl]-S—methy1-6-[(4-bm1hophenyl)]-l,6—dihydropyrazolo-[4,3-d]-pyrimidin-7-one
were converted into the title compounds of Examples 69 and 70. The final products were

separated by prep HPLC (C18 reverse phase column, elution with a H2O/CH3CN gradient
with 0.5% TFA) and lyophilized to afford 11 mg of the title compound of Example 69 and

-5 mg of the title compound of Example 70. Example 69: LRMS (ES+): 574 3 (MHH)".

Example 70: LRMS (ES+): 574.3 (M+H)".

Example 71
1-[3-Aminobenzisoxazol-5°-yl]-3, S-dimethy}-6-[2°-N-dimethylaminomethyl-{1,1 ’l-
biphen-4-yl}-1, 6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one, trifluoroacetic acid salt.

Y

grog

‘N

Part A. Ethyl [1-(3-cyano-4-fluoro)phenyl]-3-methyl-4-nitro pyrazole-5-carboxylate.

Ethyl [l-(3-cyano-4—ﬂuoro)phenyl]-3-methylpyrazo]e_-S-carboxylate (323g,
118.21 mmol) was dissolved in 200 ml of trifluoroacetic acid followed by the addition of
trifluoroacetic acid anhydride (116.9 ml, 827.48 mmol) and the resulting solution was
cooled to 0 °C. Ammonium nitrate (18.92, 236.42 mmol) was added slowly in 4 portions
and allowed to stir overnight with: warming to ambient temperature. The solution was
neutralized with aq K,COs and the product was extracted with EtOAc. The organics were
dried over MgSO,, filtered through a plug of silica gel and the volatiles removed in vacuo
to afford 35.0 g (93%) of the title compound. LRMS (NH;-DCI): 336.2 (M+NH,)".

PartB. [1-(3-cyano-4-ﬂuoro)phenyl]-3-methyl-4-nitropyrazole-S-carboxylic acid.
Ethyl l-(3-cyano-4-ﬂuoro)ph'enyl-3-methyl-4-nitro—pyrazole-5-carboxylate (175g,

54.99 mmol) was dissolved in 250 ml of methanol and cooled to 0°C followed by the

addition of lithium hydroxide (1.31 g, 54.99 mmol) that was pre-dissolved in a minimum

amount of water. The solution was allowed to warm to RT. The reaction was followed by
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TLC and was complete within 2 hrs. The product was extracted with water and acidified
with dilute HC1. The product was extracted with E'tOAc and dried ‘over MgSO4, and the
volatiles were removed in vacuo to afford 12.5 g (78%) of the title compound LRMS (ES-
): 579.2 (2M-H). '

Part C. [l-(3-cyano-4-ﬂuoro)phenyl]-3-methyl-4-mtro—5-[(4- :

bromophenyl)ammocarbonyl]pyrazole

[l-(3-Cyano-4-ﬂuoro)phenyl]-3-methyl-4~mtropyrazole-S—carboxyhc acid (11.5g,
39.63 mmol) was dxssolved in 300 ml ofal:l m:xture of CH2C12/THF followed by the
addition of 5.18 ml (59 44 mmol) of oxalyl chloride and 1 drop of DMF. This mixture
was stirred at amblent temperature for 2 h. The volatlles were removed and the crude acid
chloride was dried under high vacuum for 1 h. The acld chloride was then dissolved in
200 ml of CH;Cl, followed by the addmon of 4—bromoamlme (6.13 g, 35.66 mmol) and
DMAP (14.52 g, 118. 89 mmol) and the resulting mlxture was stirred at ambient
temperature for 16 h. The solutlon was f ltered through a plug of silica gel and the
volatiles were removed “The crude product was dlssolved in a minimal amount of EtOAc
and triturated with ethyl ether to afford 8 98 g (78%) of the txtle compound. LRMS (ES):
414.1 (M-H).

Part D. [1-(3-cyano-4-ﬂuoro)phenyl]-3-methyl-4—ammo—5-[(4-
bromophenyl)ammocarbonyl]pyrazole.

[1- (3-Cyano-4-ﬂuoro)phenyl]-3-methyl-4-mtro-5-[(4-
bromophenyl)ammocarbonyl]pyrazole (7 98 g, 17. 96 mmol) was dissolved in 300 ml of

.methanol and cooled i m an ice/water bath followed by the addition of CuCl (21.34 g,

215.59 mmol) and the_s]ow addition of NaBH4 (13.56 .g? 251.52 mmol) and stirred with
warming to ambient temperature over 2 h. The solution: was poured through a pad of silica

gel and the volatiles removed to yield 7.11 g (95%) of the title compound that was

| sufﬁbiently pure to be':'ueed without purification.

PartE. [1-(3-cyano—4-ﬂuoro)phenyl]-3 S-d1methyl—6-(4-bromophenyl)-1 6-
dlhydropyrazolo-[4,3—dj-pyr1mldm-7-one )
[1-(3- Cyano-A}-_ﬂuoro)phenyl]—. f_methyl—4-amino-15—[(4-

_bromophenyl)aminocetuonyl}pyrazole (4.00 g, 9.65 mmol) was refluxed in a neat solution
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of N,N- dlmethylacetamxde dimethy] acetal (50 ml) for 1 h The volatiles were removed in
vacuo and the crude mtemxedlate was thbn refluxed in 100 ‘ml of glacial acetic acid for 1 h.
The volatiles were removed in vacuo and the residue was was_hed with ethyl ether and
dried to afford 2.2 g (53%) of the title compotind.

PartF. 1-[3-Aminobenzisoxazol-5’-yl}-3, S-dimethyl-6-[2°-formyl-[1,1 ’}-biphen-4-yl}-
1,6-dihydropyrazolo-[4,3-d] -pyrimidin-7-one.

Following the procedures described in Example 47, Part C, [1-(3-cyano-4-
fluoro)phenyl]}-3, 5-dimethyl-6-(4-bromophenyl)-1 ,6-dihydropyrazolo-{4,3-d)-pyrimidin-7-
one was converted into the title compound.

Part G.. 1-[3-Aminobenzi§0xazol-5"-yl]-3, 5-dimethyl-6-[2’-N-dimethylaminomethyl-
1,1 ’]-biphen-4-yl]-l,6—dihydropyrazolo-[4,3-d]-pyrimidin-7-one, trifluoroacetic acid
salt. . ' '

1-[3-Aminobenzisoxazol-5’-yl}-3, 5-dimethyl-6-[2’-formyl-(1,1 ’}-biphen-4-yl}-
1,6-dihydropyrazolo-[4,3-d})-pyrimidin-7-one (0.80 g, 1.67 mmol) was dissolved in 100 m] -
of 1:1 CHCI/THF followed by the addition of a 2.0M solution of dimethyl amine in
methanol (3.3 ml, 6.71 mmol) and 1 ml of HOAc. The solution was stirred at ambient
temperature for 10 min followed by the addition of sodium triacetoxyborohydride (0.71 g,
3.35 mmol) and the solution was stirred at ambient temperature overnight. After 18 h at
ambient temperature more CHCl; was added (100 mL) and the organics washed with
water, dried (MgSO,) and evaporated. The residue was purified by prep HPLC (C18
reverse phase column, elution with a HzO/CH3CN gradient with 0.5% TFA) and
lyophilized to afford the title compound of Example 71 as a white solid. LRMS (ES"):
506.2 (M+H)".

Example 72

l-f3-Anﬁnobenzisoxazol—5 >-yl}-3-methyl-6-[2°-N,N -dimethylaminomethyl-[1,1 ’]-
biphen-4-yl]-l,6-dihydropyrazblo-[4,3-d]-pyrimidin-7-one, trifluoroacetic acid salt.
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PartA. [1-(3-cyano-4-ﬂuoro)phenyl]-3-methyl-6-(4-bromophenyl)-1 6~
dlhydropyrazolo-[4,3-d]-pyrmndm-7-one
[1-(3-Cyano-4-fluoro)phenyl]-3-methyl-4-amino-5-[(4-
bromophenyl)aminocarbonyl]pyrazole from Example 71, Part D, (2.48 g, 5.58 mmol)
was refluxed in 100 ml of 96% formic acid for 2 h. The volatiles were removed under
~vacuum, the crude product was washed with a small amount of methanol and the product
was filtered and dried to afford 2.04 g (86%) of the title compound. '

PartB. 1- [3-Ammobenzxsoxazol-5’-yl]-3-methyl—6-[2 formyl-[l 1’]-b|phen-4-yl]-l 6-
dihydropyrazolo-[4,3-d]-pyrimidin-7-one. '

Following the procedures described in Example 47, Part C, [1-(3-cyano-4- -
fluoro)phenyl]-3-methyl-6-(4-bromophenyl)- 1,6-dihydropyrazolo-[4, 3-d]—pynm1dm-7-one

~ was converted into the title compound.

. Part G. 1-[3-Aminobenzisoxazol-5’-yl|-3-methyl-6-[2°-N,N-dimethylaminomethy?l- -
[1,1°}-biphen-4-yl]-1,6-dihydropyrazelo-[4,3-d]-pyrimidin-7-one, trifluoroacetic acid -

. Following the procedure described in Example 71, Part G, 1-[3-
Ami_nobenzisoxazol-s’-yl]-3-methyl-6—[2-’-fonny1—[l,l’]-.biphen-4-yl]-l,6— '
dihydropyrazolo-[4,3-d]-pyrimidin-7-one was converted into the title compound of
Example 72 as a white solid. LRMS (ES"): 492.2 (M+H)".

' _ - - Example 73
_ ]-(3-Aminobenzis_oxazol—5’-yl]-3-me_thyl-6.-[2’-N-isopropylaminpmethyl-[1,1’]-
biphen-4-yl]-1,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one, trifluoroacetic acid salt.
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H,C

rodT

To a solution of 1 [(3-ammoben21soxazol-5’-yl]-3-methyl-6-[2’ -(hydroxymethyl)-
[1,1 ’]-blphen—4~yl]-l 6—dxhydropyrazolo-[4 3-d}-pyrimidin-7-one, an intermediate from
Example 72, Part B, (0.70 g, 1.57 mmol) in 200 mL of methylene chloride was added
phosphorous tribromide (2.85 ml, 4.71 mmol) and the solution was stirred at ambient
temperature for 2 h. The reaction was quenched by the addition of saturated K;CO;
solution and the product extracted using EtOAc. The bromide was dried using MgSO,,
filtered and dried under vacuum. A portion of the crude bromide (0.14 g, 0.26 mmol) was
dissolved in 100 ml of CH;CN followed by the addition of i 1sopropyl amine (0.22 mL, 2.5
mmol) and the resulting mixture was stirred overnight. The volatiles were removed in
vacuum and the product purified by prep HPLC (CI8 reverse phase column, elution with a
H20/CH3CN gradient with 0.5% TFA) and lyophilized to afford the title compound of
Example 73 as a white solid. LRMS (ES*): 506.2 (MHH)".

Example 74
1-[3-Ammobenzxsoxazol-5’-yl]-3-methyl—6-[2’-(3-(R)-hydroxy-N-pyrrohdmyl)methyl-
[1,1°}-biphen-4-yl}-1, 6-dihydropyrazole-[4, 3-d]-pyrimidin-7-one, trifluoroacetic acid

salt.

HyC ' ' 3

C&l TFA

To a portion of the crude bromide from Example 73 (0.14 g, 0.26 mmol) in 100 ml
of CH;CN was added (R)—3-hydroxypyrrohdme hydrochloride (. 32 g, 2.6 mmol) and
potassium carbonate (0.88 g, 6.40 mmol) and the reaction stirred at ambient temperature
overnight. The volatiles were removed in vacuo and the product purified by prep HPLC
(C18 reverse phase column elution with a HzO/CH3CN gradlent with 0.5% TFA) and
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lyophilized to afford the title compound of Example 74 as a white solid. LRMS (ES’):
534.2 (M+H)". - -

_ Example 75
1-[3-Aminobenzisoxazol-5’-yl}-3-methyl-6-[4-(4,5-dihydroimidazol-1’-yl)phenyl]-1,6-
dihydropyrazolo-[4,3-d]-pyrimidin-T-one, trifluoroacetic acid salt.

BC -
N

. _ |
mn .TFA
hhac
0.y Ny

NN
B
Part A. [N-(4-nitrophenyl)-N-tert-butyloxycarbonyljethylene diamine. -
To a solution of 4-fluoro-nitrobenzene (3.31 ml, 31.21 mmol) in 200 mL of THF
was added 2-N-BOC et_hylene diamine (5.0 g, 31.21 ml) and DMAP (5.72 g, 46.81 mmol)

and the reaction was allowed to stir at ambient temperature overnight. The volatiles were

. removed and the résidue was purified by flash column chromatography (éluti“on' with 1:1 -
~ hexane/BtOAc) to afford 4.17 g (47%) of the title compound. '

Part B. [N—(4-amiﬁophenyl)—N’-tert—butyloxycarbonyl]ethylene diamine.

[N-(4-nitrophenyl)-N>-zert-butyloxycarbonylJethylene diamine (4.17 g, 14.82
mmol) was dissolved in 100 ml of MeOH followed by the addition of 10% Pd/C (042 g)
and placed on a Parr shaker under 55 psi of H, for 1 h. The solution was filtered through a
pad of Celite and the volatiles were removed to afford 3.35 g (90%) of the title compound.
LRMS (ES"): 252.4 (M+H)". |

Part C. [l-(3-cyano-4-_fluoro)ph_enyl]—3-methyl-4-nitro-5-[[4-(2-N-(tert—
butoxycarbonyl)aminoethylamino)phenyl] amindcarbonyl]pyrazble.

s [1-(3-Cyano-4-ﬂuoro)phenyl]_-3-methy1—4-nitr<_>pyfazole—S-carboxylic acid from
Example 71, Part B (1.00 g, 3.44 mmol) was dissolved in 100 ml of 1:1 CH,CL/THF |
followed by the addition of oxalyl chloride (0.45 ml, 5.16 mmol) and 1 ml of DMF and the
reaction was stirred at ambient iembe_rature for2 h. The Vb_latiles were removed under

vacuum and thé crude acid chloride was dried under hi gh' vacuum for 1 hr. The residue

' was then dissolved in 100 ml of CHxCl, followed by the addition (N-(4-aminophenyl)-N"-
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tert-butyloxycarbonyl]efiiylene diamine (0.87 g, 3.44 mmdl_).a‘nd DMAP (1.26 g, 10.33
mmol). The solu'tiqn wad allowed to stir overnight. The volatil_’es were removed under
reduced pressure and the residue was purified by flash column chromatography (cluting
with 1:1 hexane/EtOAc) to afford 1.15 g (64%) of the title compound. LRMS (ES™):
524.2 (M+H)".

PartD. 1-[3-Aminobenzisoxazol-5’-yl]-3-methyl-6—[4-(4,5-_dihydroimidazol—l >-
yDphenyl)-1 ,6-dihydropyrazolo-[4,3-d]-pyrim_idin-7—one, trifluoroacetic acid salt.

To a solution of the product of Part C (1.15 g, 2.19 mmol) in 100 ml of methanol
was added CuCl (2.60 g, 26.63 mmol) and KBH, (1.66 g, 30.75 mmol). The reaction was
stirred at rt fof 2 h and the solution filtered through a pad of silica gel and the volatiles
removed. The residue was dissolved in 100 ml of 96% formic acid and refluxed for 6 h.
The volatiles were removed and the residue washed with a small amount of methanol and
filtered. The residue was dissolved in 50 ml of DMF and 2 ml of H>0 and then there was
added acetohydroxamxc acid (0.14 g, 1.88 mmol) and potassium carbonate (0. 35 g 2.51
mmol) the reaction was stirred at rt overnight. Ethyl ether was added to the reaction and
the product washed twice with brine and the product dried over MgSO, and the volatiles
removed under vacuum. The product was purified using prep HPLC (C18 reverse phase
column, clution with a H2O/CH3CN gradient with 0.5% TFA) and lyophilized to afford

the title compound of Example 75 as a white solid. LRMS (ES"): 427.1 (M+H)".

Example 76
l-[3-Aminobenzisoxazol—5’-yl]-3-methyl-6-[2’-N-(cyclopropylmethyl)aminomethyl-
[1,1 ’]-biphen-4-yl]-1,6-dihydropyrazolo-[4,3-d|-pyrimidin-7—one, trifluoreacetic acid
' salt.

To the crude bromide from Example 73 (0.03 g, 0.056 mmol) in 100 ml of CH;CN
was added (aminomethyl)cyclopropane (0.005 mL, 0.056 mmol) and the reaction stirred at

ambient temperature overnight. The volatiles were removed in vacuo and the product
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purified by prep HPLC (C18 reverse phase column, elution with a HoO/CH3 CN gradient
with 0.5% TFA) and lyop}nhzed to-afford the title compound of Example 7 6 as a white
solid. LRMS (ES"): 518.2 (M+H)". '

5 " Example 77
—[3-Ammobenznsoxazol-5’-yl]-3—methyl-6-[2’-N-pyrrohdmyhnethyl—[1 1°}-biphen-4-

yli-1 6-dlhydropyrazolo-[4 3-d]-pyrlmldm-7-one, triﬂuoroacetlc acid salt
H3C : : .

Following the procedure described in Example 47, Part D, 1-[3-
10 Am1noben21soxazol-5’4yl] 3-methyl-6—[2’-formyl-[l 1’]-b1phen-4-yl]—l 6-
dnhydropyrazolo-[4 3-d}-pyrimidin-7-one from Example 72, Part B was converted into the
title- componnd of Example 77. LRMS (Es*) 5182 (M+H) '

_ Example 78
15 [3-Aminobenznsoxazol-5’-yl]-3—methyl-6—[2 ’-(N—methyl-N-xsopropyl)anunomethyl-
[1,1 ’]-blphen-4-yl]—l,&d1h)«lropyrazolo-[4,3-d]-pynmldm-7-one, trifluoroacetic acid
o salt.

HsC
/4

A
N .
Q ¥ T
0.7 Nt |
To a solution of 1-[(3-aminobenzisox_azol-_5’-yl]-3—methyl—6-[2 *-formyl-[1,1°]-
20  biphen-4-yl}-1,6-dihydropyrazolo-[4,3-d)-pyrimidin-7-one from Example 72, Part B (0.21
g, 0.44 mmol) in 100 ml of 1:1 CHCIl3/THF was added N;metllyl-N-isopropyl amine (0.18

ml, 1.76 mmol) and 1 ml of HOAc. The solution was stined at rt for 10 min followed by
the addition of sodium triacetoxyborohydride (0.18 g, 0.88 mmol) and the solution was

stirred at rt overnight. The reaction was quenched with water, extracted with ethyl acetate,
25  and the extracts were washed with brine, dried (MgSOs) and concentrated in vacuo. The
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residue was purified by prep HPLC (C1 8 reverse phase oolumn, elution with a
H20/CH3CN gradi ent w1th 0.5% TFA) and lyophilized to afford the title compound of
Example 78 as a whxte solid. LRMS (ES*): 534.1 (M+H)".

5 Example 79
1-[3-Aminobenzisoxazol-5 >-yl]-3, 5-dimethyl-6-[2 >-(3-(R)-hydroxy-N-
pyrrolidinyl)methyl—[l,l’]-biphen-4-yl]-l-,6-dihydropyrazolo—[4,3-d]-pyrimidin—7—one,
trifluoroacetic acid salt. '

OH
H;C 5

NN I NT% lo
o .TFA
B C
10 To a solution of 1-[(3 -aminobenzisoxazol-5’-yl]-3, 5-d1methyl-6-[2’-fonnyl—[l I’]-
' biphen-4-y1}-1 ,6-dihydropyrazolo-[4, 3-d}-pyrimidin-7-one from Example 71, Part F (0.30
g, 0.63 mmol) in 100 ml of 50 mL of THF was added (R)-3-hydroxypyrrolidine (0. 22 g
2.52 mmol) and 1 ml of HOAc. The solution was stirred at rt for 10 min followed by the -
addition of sodium triacetoxyborohydride (0.27 g, 1.26 mmol) and the solution was stirred
15  atrt overnight. The reaction was quenched with water, extracted with ethyl acetate, and
the extracts were washed with brine, dried (MgSO;) and concentrated in vacuo. The
residue was purified by prep HPLC (C18 reverse phase column, elution with a
H20/CH3CN gradxent with 0.5% TFA) and lyophilized to afford the title compound of
Example 79 as a white solid. LRMS (ES*): 548.2 (M+H)".
20 | -
| Example 80
1-[3-Aminobenzisoxazol-5’-yl]-3-triﬂﬁoromethyl-6-[2 =N, N-dxmethylammomethyl—
1,1 ’}-biphen-4-yl)-1, 6-d|hydropyrazolo-[4,3-d]-pyrnmdm-7—one, trifluoroacetic acid

salt.

25 | 'N
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Part A, [1-(3-Cyano-4-ﬂuorophenyl)]-3-trlﬂuoromethyl—4-mtro-pyrazole—5—
carboxylic acid. ' |
To a solution of ammonium nitrate (2.4 g, 0.03 mol) ini 100 mL of trifluoroacetic

acid at 0 °C was added 1-(4-ﬂu'oro—3-cyano)phenyl-3-tri_ﬂuoromethyl-pyrazble-s-
carboxylic acid (6.0 g, 0.02 mol). This mixture was stirred for 15 min to dissolve the acid-
and then there was.added trifluoroacetic anhydride (14.1 mL, 0.10 mol). The resulting
‘mixture was allowed to stir with warming to ambient temperature for 72 h. Thereaction
mixture was poured into water, extracted with ethyl acetate, washed with brine, dried
(MgS0y) and concentrated to afford an approximately 2:1 mixture of product and starting
material, which were separated in the following Way. The rc:sidue was stirred in 400 mL of
water for several hours and the solids were filtered and dried, yielding a mixture of product
and recovered starting materia_l; The filtrate was extracted with ethyl acetate, washed with
brine, dried (MgSO0,) and concentrated to afford 1.5 g (22%) of pure title compound. The
solids were resubjected to the purification procedure to afford an additional 2.0 g (29%) of

the title compound. 'H NMR (CD;OD): 8.13 (dd, 1H), 8.02 (m, 1H), 7.58 (t, 1H).

PartB. [l-(3-cyano-4-ﬂuorophenyl)]-3-tr1ﬂuoromethyl-6-[2’-formyl-[l 1’]—b1phen-4-
yl]-l ;6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one.

Following procedures described in Example 71, Part D, Example 72, Part A and
Example 47, Part C, [l-(3-cyano-4-ﬂuorophenyl)]—3-tnﬂuoromethyl—4-mtro-pyrazole—5-

carboxyhc acid was converted into the title compound.

~ PartC. [l-(3-cyano-4-ﬂnoropl_:enyl)]-3-tﬁﬂnoromethyl—6-[2’_-hydroxym'ethyl-[l,l ’}-

biphen-4-yl]—l,6-dihydropyrazolo-l4,3-d]-pyrimidin-7-one and [1-(3-cyano-4-
ﬂuorophenyl)]—3-triﬂuoromethyl—6- [2’-hydroxymethyl-[l,l *)-biphen-4-yl}-1,4,5,6-
tetrahydropyrazolo-[4,3-d]-pyrimidin-7-one.

To a solution of [l-(3-cyano-4-ﬂuorophenyl)]—3—tnﬂuoromethyl—6-[2 -formyl-
1,1 ]-blphen-4-yl]-l 6-d1hydropyrazolo—[4 3-d]-pynm1dm-7-one (0.59 g, 1. 17 mmol) in
100 mL of THF was added sodium borohydride (0.04 g, 1.17 mmol). The reaction was
stirred at ambient temperature for 3 h and then was filtered through Celite, diluted with
ethyl acetate, washed with Water and brine, dried (MgSO,) and concentrated.- Purification
by flash chromatography (elution with 2:1 hexanes/ethyl acetate) afforded 0.13 g of [1-(3-
cyano-4-fluorophenyl)}-3 -trifluoromethyl-6-[2 ’-hy_dfoxymethyl—[l ,17]-biphen-4-yl}-1,6-
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dihydropyrazolo-[4, 3-d]-pyrimidin-7-one and 0.12 g of the over reduction product, [1-(3-
cyano-4-ﬂuorophenyl)]-3-tnﬂuoromethyl-6-[2 ’-hydroxymethyl-[ 1,1’)-biphen-4-yl]-
1,4,5,6-tetrahydropyrazolo-[4, 3-d]-pynm1dm-7-one

PartD. 1-[3-Aminobenzisoxazol-5 >-yl}-3-trifluoromethyl-6-[2°-N,N-
dimethylaminomethyl-[1, 1°]-biphen-4-yl}-1 6-d1hydropyrazolo-[4,3-d]-pyrlmldm-7-
one, trifluoroacetic acid salt.

Following procedures descnbed in Example 47, Part C and. Example 71, Part G, [1-

(3-cyano-4-fluorophenyl))-3- tnﬂuoromethyl-6-[2’-hydroxymethyl-[l 1°]-biphen-4-yl1}-1,6-

d1hydropyrazolo-[4 3-d]-pyrimidin-7-one was converted into the title compound of
Example 80. LRMS (ES"): 546.3 (M+H)".

Example 81
l-[3-Aminobenzisoxazol—5’-yl]-3-triﬂuoromethyl-6-]2.’-N,N-dimethylaminomethyl—
| [l,l’]—biphen-4-yl]-l,4,5,6-tetrahydrbpyrazolo—[4,3-d]-pyrimidin-7—one, '
triﬂnbroaceﬁc acid salt.
F3C

)'\/L:\l . TFA

N |}

N N, NN_IQ
o

®

Q.

0.7~ Nt

Following procedures described in Example 47, Part C and Example 71, Part G,
the over reductlon product [l-(3-cyano-4-ﬂuorophenyl)]-3-tnﬂuoromethyl—6-[2’
hydroxymethyl-[ 1 l’]-blphen-4-yl]-l 4,5,6-tetrahydropyrazolo-{4, 3-d]-pyrimidin-7-one
from Example 80, Part C was converted into the title compound of Example 81. LRMS
(ES™): 5482 (M+H)".

' Example 82
_ 1-[3-Aminobenzisoxazol-S’-yl]-3-triﬂuoromethyl-6_-l2’-(3-(R)-hydroxy-N-
pyrrolidinyl)methyl-[1,1 ’]-'biphen-4-yl]-1 ,4,5,6-tetrahydropyrazolo-[4,3-dj-pyrimidin-

7-one, trifluoroacetic acid salt.
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Following procedures described in Exam'ple'.47 Pait Cand Example 79, the over
reduction product [1 -(3—cyano—4-ﬂuorophenyl)]-3-tnﬂuoromethyl-6—[2 >-hydroxymethy}-
(1, 1’]—b1phen—4—yl]-l 4 5 6 tetrahydropyrazolo—[4 3-d]-pynm1dm-7—one from Example 80,

Part C was converted into the tl_tle compo;_md of Example 82. LRMS (ES"): 590.2
(M+H)" | | |

Example 83
1- [3-Anunobenz:soxazol-5’-yl]-3-tnﬂuoromethyl—6 [2’-(3-(.5')-hydroxy—N-
pyrrohdmyl)methyl-[l l’]-blphen-4-yl]-1 4,5 6-tetrahydropyrazolo-[3 4—c]-pyr|dm-7-

one, tnﬂuoroacetlc acid salt.
/2
N)’QN
N
- 0

OH
Following the procedure described in Example 60, except that (S)-3-pyrrolidinol
was used, the title compoil_ri_d of Example 83 was prepared. Purification by HPLC and
freeze-drying afforded 37 mg (15%): 'H NMR (DMS0-d6) 5 8.11 (d, j=1.9Hz, 1H), 7.81
(d, j=9.9Hz, 1H), 7.72 (m, 1H), 7.58 (d, j=9.2Hz, 2H), 7.54 (m, 2H), 7.51 (d, j=8.4Hz,
2H), 7.40 (d, j=8.4Hz, 2H), 7.34 (m, 1H), 6.58 (brd s, 2H), 4.48 (d, j=5.5Hz, 1H), 4.37-
4.29 (m, 2H), 4.23 (¢, j=5.9, 2H), 3.50 (m, 2H), 3.18 (t, j=5.9Hz, 2H), 2.95-2.85 (m, 2H, ),
2.15-1.75 (m, 3H). LRMS (ES"): 589.2 (M+H)". | |

: Example 84
-[3-Ammobenznsoxazol-S’-yl]-3-tnﬂuoromethyl—6—[2’-N-(pyrrolmdmyl)methyl—
[1,1’]-biphen-4-yl])-1 ,4,5,-6-tetrahydropyrazolo-[3,4-c]-pyrldm-7-one, trifluoroacetic

acid salt.
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Following the procedure described in Example 60, except that pyrrolidine was
used, the title compound of Example 84 was prepared. Purification by HPLC and freeze-
drying afforded 25mg (11%): "H NMR (DMSO-d6) & 8.11 (d, j=2.2Hz, 1H), 7.81 (dd,
7=2.2,9.2Hz, 1H), 7.73 (m, 1H), 7.58 (d, j=9.2Hz, 2H), 7.54 (m, 2H), 7.51 (d, j=8.4Hz,
2H), 7.41 (4, j=8.5Hz, 2H), 7.35 (m, 1H), 6.57 (brd s, 2H), 4.38 (d, j=5.1Hz, 2H), 4.23 (4,
j=6.6, 2H), 3.34 (m, 2H), 3.19 (t, j=6.2Hz, 2H), 2.81 (m, 2H, ), 1.78 (m, 4H) ppm. LRMS
(ES™): 573.2 (M+H)".

Example 85
l-[3-Aminobenziso_xazq]-S’-yl]-3-triﬂuoromethyl—6—[2’-N-(morpholino)methyl—[l,l ’]-
biphen-4-yl]-—1,4,5,6-tetrahydropyrazolo-[3,4—c]-pyridin-7—one, trifluoroacetic acid

salt. '

FsC
NEQ" L~

Nz C}

O-N

Following the procedure described in Example 60, except that morpholine was
used, the title compound of Example 85 was prepared. Purification by HPLC and freeze-
drying afforded 110mg (45.8%): '"H NMR (DMSO-d6) & 8.11 (d, j=1.9Hz, 1H), 7.81 (dd,
j=2.2, 8.8Hz, 1H), 7.76 (m, 1H), 7. 58 (d, j=8.8Hz, 2H), 7.54 (m, 1H), 7.51 (d, j=8. 4Hz,
2H), 7.40 (d j=8.4Hz, 2H), 7.34 (m, 1H), 6.60 (brd s, 2H), 4.36 (brd s, 2H), 4.24 (t, j=6.6,
2H), 3.77 (m, 2H), 3.59 (m, 2H), 3.21 (t, j=5.8Hz, 2H), 3.17 (m, 2H, ), 2.78 (m, 2H)ppm.
LRMS (ES"): 589.2 (M+H)".

- Example 86
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1-[3-Aminobenzisoxaqu-5’-yl]-3-triﬂuoromet_hyl-6'-[2 ’-N, N-dimethylaminomethy}-
1,1 ’]-biphen-4-yl]-1,4,5,6-tetrahydropyrazol_6-[3,4-c]_e-pyridin-7—one, trifluoroacetic
acid salt.

Following the pi'bc;edure described in Example 60, '_except. that dimethylamine in
- methanol was used, the titlé compound of Example 86 was prepared. ‘Purification by |
- HPLC and frecz’e—drying:afforded 180mg (79%): "H NMR (DMS0-d6) 5 9. 55 (s, 1H),
8.11 (d, j=2.2Hz, 1H), 7. 81 (dd, j=2.2, 8.7THz, 1H), 7.72 (dd j=3.7, 5.5Hz, 1H), 7.57 (d,
j7=8.8Hz, 2H), 7.54 (dd, ]—2 5, 5.8Hz, lH), 7.51 (d, j=8. 8Hz 2H), 7.39 (d, j=8.5Hz, 2H),
7.36 (dd, j=1.8, 5.4Hz, IH), 6.57 (s, 1H), 4.32 (d, j=4. 8Hz, 2H), 4.23 (t, j=6.6, 2H), 3.21 (t,
j=6.2Hz, 2H), 2.57 (s, 3H ), 2.55(s, 3H) ppm. LRMS (ES"): 547.2 (M+H)".

Example 87 _
-[3-Ammobenz|soxazol—S’-yl]-3-tr1ﬂuoromethyl-7-[(3’-N-d|methylammomethyl)-3—
fluoro-{1, 1’]-bxphen-4-yl]-4 5,6 7-tetrahydropyrazo]o-[3 ,4-c]azepin-8-one
tnﬂuoroacetlc acid salt

O-N

The title compound of Example 87 was prepared by the same methods descnbed in
Example 40. LRMS (ES ): 579. 3, (M+H)*. 'H NMR (CD;OD) 87.98(t, IH) 7. 81 @,
1H), 7.79 (s, 1H), 7.67 (t lH), 7.59 (m, 1H), 7.55 (m, 2H), 7. 51 (m, 2H), 747 (1, lH), 439
(s, 2H), 4.01 (t, 2H), 3. 15 (t, 2H), 2.89 (s, 6H), 2.31 (m, 2H) '

Exhinple 88 |

192



WO 00/39131 L © PCT/US99/30316

1-[3-Aminobenzisox3;;6]-5’-yl]-3-trifii|oromethyl-7ii(

-N-pyrrolidinylmethyl)-3-
fluoro-[1,1 ’]-biphen-4_-yl]-4,5,6,7-tetra_hydropyrsi_zplo-[3,4-c] azepin-8-one

trifluoroacetic acig salt

Fi& TFA
N‘/
N
Oo-N"
5 The title compound was prepared by the same methods described in Eﬁcample 40.

LRMS (ES"): 605.3, (M+H)*. "H NMR (DMSO-de) 5 8.10 (d, 1H), 7.89 (s, 1H), 7.81 (d,
1H), 7.65 (m, 2H), 7.59 (m, 2H), 7.51 (m, 3H), 6.58 (bs, 2H), 4.41 (d, 2H), 3.97 (t, 2H),
3.39 (m, 2H), 3.11 (m, 2H), 3.01 (t, 2H), 2.19 (m, 2H), 2.03 (m, 2H), 1.85 (m, 2H).

10 : Example 89 _
1-[4-Metho§&yphenyl]-3-triﬂuoromethyl-7—[(3’-N-pyrrolidinylmethyl)—[1,1 ’]-bipheﬁ-4-
¥1]-4,5,6,7-tetrahydropyrazolo-[3,4-clazepin-8-one trifluoroacetic acid salt

The title compound was prépared by the same methods described in Example 35.
15 LRMS (ES%): 579.3, (M+H)*. 'H NMR (CDCls) 5 7.66 (s, 1H), 7.58 (d, 1H), 7.48 (t, 1H),
7.45-7.31 (m, 6H), 6.93 (d, 2H), 4.27 (d, 2H), 4.10 (bs, 2H), 3.91 (1, 2H), 3.80 (s, 3H),
3.72 (m, 2H), 3.10 (t, 2H), 2.90 (m, 2H), 2.24 (m, 2H), 2.10 (m, 4H).
Example 90
20 l-[4-Methoxyphenyl]-3-triﬂuoromethyl—7-[(3’-N-dimethylaminomethyl)—[l,l ’]-
biphen—4—yl]-4,5,6,7-tetrahydropyrazolo—[3,4-c]azepin-s-one trifluoroacetic acid salt

193



- ' WO-00/39131 ) . PCT/US99/30316

5

10

15

The title compouod was prepared by the same methods described in Example 35.
LRMS (ES"): 553.3, (M+H) ", "HNMR (CDCI) 8 7.68 (5, 1H), 7.62 (&, 1H),7.53 (&, 1H),
7.48-17.31 (m, 6H), 6. 93 (d 2H), 422 (s, 2H), 3.90 (m, 2H), 3.81 (s, 3H), 3.12 (t, 2H), 2.92
(bs, 2H), 2.81 (s, 62H) 225 (m, 2H).

L Example 9n :
-[4-Methoxyphenyl]-3—tnﬂuoromethyl-7—[4-benz1m1dazol—l ’-yl-3-ﬂuorophenyl]-
4,5,6,7-tetrahyq_l_'opyrazolo-[3,4-c] azepin-8-one trifluoroacetic acid salt

TF

:[ o “[ ) ’
The title compound was prepared by the same methods described in Example 44.

LRMS (ES"): 536.3, (M+H) g 'HNMR (CDCl;) 6 8.87 (bs, 1H), 8.02 (d, 1H), 7.59 (m,
4H), 7.45 (m, 4H), 6.95 (d, 2H), 3.87 (m, 2H), 3.82 (s, 3H), 3.12 (t, 2H), 2.30 (m, 2H).

Examp]e 92
—[3—Ammobenzxsoxazo—S’-yl]-3-triﬂuoromethyl—7—[(2 ’-N-pyrrohdmylmethyl)—3—
fluoro-[1, l’]-bnphen-4-yl]-6 7-d1hydropyrazolo-[3 4-c]azepm-8-one trifluoroacetic

“acid salt
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_l-(34Cyano-4-ﬂu8fophmyl)—3-tn'ﬂuoromethyl-7Q(Z-ﬂuor_o-4-iodophenyl)-4,5,6,7—
te_trahydropyrazolo-[3,4;_%]_azepin-8-one prepared by the same methods as shown in
Example 40 (0.50 g, 0.90 mmol), N-bromosuccinimide (0.19 g, 1.08 mmol), and AIBN
(9.0 mg) were refluxed with 50 mL of CCl, under N for 2 h. The reaction mixture was
cooled and filtered through Celite. The filtrate was concentrated to a brown solid. It was
then dissolved in 20 mL of THF and 1, 8-diazabicyclo(5, 4, OJunden-7-ene (DBU,
0.14mL) was added. The mixture was refluxed for 12 h. The solvent was removed. It
was dissolved in EtOAc and washed with water and brine, dried over MgSO, and
concentrated. Flash chromatography on silica gel with 15% EtOAc in hexane gave 0.21 g
of l-(3-Cyano—4-ﬂuoropheny1)—3-triﬂuoromethyl-7-(2—ﬂuoro—4-iodophenyl)-6,7-
dihydropyrazolo-[3,4-cJazepin-8-one. The title compound was then prepared from 1-(3-
Cyano-4-ﬂuof0phenyl)-3~tn'ﬂuoromethyl-7-(2-ﬂuoro-4-iodophenyl)-6,7-dihydropyrazolo-
[3,4-c]azepin-8-one by the same methods shown in Example 40. LRMS (ES*): 603.2,
M+H)*. 'THNMR (CDCls) 7.82 (d, 1H), 7.73 (m, 2H), 7.54-7.35 (m, 4H), 7.09 (dd, 4H),
6.46 (m, 1H), 4.34 (s, 2H), 4.32 (d, 2H), 3.86 (bs, 2H), 3.59 (m, 2H), 2.58 (m, 2H), 2.01
(m, 2H), 1.85 (m, 2H). | |

Example 93
1-[3-Amin'obenzisoxazo—5’-yl]-3~triﬂuorometl_xyl—7—[(2 ’-V-dimethylaminomethyl)-3-

fluore-[1,1 ’]-biphen-4-yl]-6,7-dihydropyrazolo-[3,4-c] azepin-8-one trifluoroacetic
| acid salt

NH;
O-N

« The title compound was prepared by the same methods described in Example 92.
LRMS (ES"): 577.2, (M+H)*. 'H NMR (CDCl5) 7.82 (4, 1H), 7.73 (m, 2H), 7.54-7.35
(m, 4H), 7.09 (dd, 4H), 6.46 (m, 1H), 4.33 (d, 2H), 4.29 (s, 2H), 3.89 (bs, 2H), 2.58 (s,
6H).

Example 94
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1-[3-Aminobenzisoxazo-5’-yl]-3-trifluoromethyl-7-{(2°-N-(R)-3-
hydroxypyrrohdmylmethyl)-3-ﬂuoro—[1 1’]-b|phen-4-yl]-6 7-d1hydropyrazolo-[3 4~

‘cjazepin-8-one

5 ~The title compound was prepared by the same methods descnbed in Example 92.
LRMS (ES ) 619.3, (M+1-I)+ 'H NMR (CDCl;) 7.78-7.59 (m, 4H), 7.50-7.28 (m, 4H),
7.17-7.03 (m, 3H), 6.44 (m, 1H), 4.64 (s, 2H), 4.42-4.15 (m, 3H), 3.63-3.25 (m, 2H), 2.95-
2.50 (m, 2H), 1.97-1.62 (m, 2H). :

0o | Example 95
| 1-[3—Ammobenz1soxazo-5’-yl]-3-tnﬂuoromethyl—7-[(2’-N-(R)-3~
hydroxypyrrohdmylmethyl)-[l,1’]-blphen-4-yl]-6,7-dxhydropyrazolo-[3,4-c] azepin-8-
one trifluoroacetic acid salt
F3C _ oH

%‘6

15 The title compound was prepared by the same methods described in Example 92.
LRMS (ESY: 601.0, (M+H) ™. 'H NMR (CDCl3) 7.79 (s, 1H), 7.68 (m, 2H), 7.50-7.22 (m,
8H), 7.14 (d, 1H), 6.49 (m, 1H), 4.64 (s, 2H), 4.42-4.15 (m, 3H), 3.63-3.25 (m, 2H), 2.95-
2.50 (m, 2H), 1.97-1.62 (m, 2H). ' '
20 ' L Example 96
1-[3-Aminobenzisoxazo-5°-yl]-3-trifluoromethy}-7-[(2 *-N-dimethylaminomethyl)-
[1,1’]-biphen-4-y1]-6,7-dihydr0pyrazolo-[3,4-c]azepin-8-one trifluoroacetic acid salt
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The tltle compound was prepared by the same methods described in Example 92.
LRMS (ES"): 559.2, (M+H)+ '"H NMR (CDCL) 7. 82 (d, 1H), 7. 70 (m, 2H), 7.53-7.38
(m, 5H), 7.28 (m, 2H), 7.14 (d, 1H), 6.50 (m, 1H), 439 (d, 2H), 4.28 (s, 2H), 2.55 (s, 6H).

Example 97
1-[4-Methoxyphenyl]-3-trifiuoromethyl-7-{(2 >-N-pyrrolidinylmethyl)-[1,1 ’}-biphen-4-

¥1I-6,7-dihydropyrazolo-[3,4-c]azepin-8-one trifluoroacetic acid salt
FsC

N FTFA I
g

10 ~ Thetitle compound was prepared by the same methods described in Example 92. |
LRMS (ES"): 577.4, (M+H) *. '"H NMR (CDCl5) 7.77 (d, 1H), 7.55-7.35 (m, 5H), 7.28
(m, 1H), 7.15-6.95 (m, 5H), 6.42 (m, 1H), 4.34 (s, 2H), 4.28 (d, 2H), 3.85 (s, 3H), 3.60 (m,
2H), 2.58 (m, 2H), 2.03 (m, 2H), 1.89 (m, 2H).

15 Example 98
1- [4-Methoxyphenyl]-3-tnﬂuoromethy]—7—[(2’-N N-dlmethylammomethyl)-[l 1’]-
blphen-4—yl]-6 7-dihydropyrazelo-[3,4-cJazepin-8-one trifluoroacetic acid salt
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The title compound was prepared by the same methods descnbed in Example 92.
LRMS (ES"): 551.3, (M+H)+ 'H NMR (CDCls) 7.77 (d, 1H), 7.55-7.35 (m, 5H), 7.28
(m, 1H), 7.15-6.95 (m, 5H), 6.42 (m, 1H), 4.29 (d, 2H), 4.27 (s, 2H), 3.84 (s, 3H), 2.60 (s,
6H). '

" Example99
1 [4-Methoxyphenyl]-3-tnﬂuoromethyl-6-[(4-ammomethyl)phenyl]-l 4 S, 6-

tetrahydropyrazolo-[3 4-c]pyndm-7-one trlﬂuoroacetxc acid salt
FaC

A

N | .
o) Q} .

: NH,

1[-Meﬂ10xyphenyl]—3-triﬂuoromethyl—6-[(4-carbomethyoxy)phenyl}-l 4,5,6-
tetrahydropyrazolo—[B 4-c]pyndm-7-one prepared by the same method as described in Park
Aof Example 66 (0.17 g, 0.38 mmol) was dissolved in 20 mL of THF. Aqueous LiOH
(0.5 mL of 1M solution) was added. The mixture was stirred at room temperature under
N, for 2 h. It was diluted with Et;O and washed with water and brine. It was then dried
over MgSO; and concentrated td give 0.16 g of the acid. It was then dissolve din 15 mL of
THF and cooled at 0°C under Np. To it was added Et;N (0.057 mL) and
isobutylchlorofonnate (0.056 mL). The reaction mixture was stirred at 0°C for20 - -
minutes. The precipitate was filtered off and washed with 15 mL of THF. The filtrate was
transferred to another flask and to it was added NaBH, (28 mg) and a few drops of water.
The mixture was stirred at 0°C for 15 minute and then at room temperature fort h. The
reaction was quenched with aqueous HCl and the solvent was removed. The residue was
dissolved in EtOAc and washed with water and brine. It was dried over MgSOy,
concentrated, and chrofnatographed with 1:1 EtOAc to hexane to give 70 mg of the benzyl
alcohol. LRMS (ES*): 418.1, (M+H)". .

The benzyl alcohol was dissolved in 7 mL of CH,Cl; and PBr; (0.02 mL) was
added. The mixture was stirred at room temperature for 30 minute. It was diluted with
CH,Cl, and washed with brine. After dried over MgSQy, it was concentrated to a white
solid. It was dissolved in 7 mL of DMF and NaN; (24 mg) was added. The mixture was
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stirred at 50°C under N, for 2.5 h. It was poured into water and extracted with EtOAc.
The EtOAc extract was washed with brine, dried over MgSO4,,_cbncentrated to give the
benzyl azide. The azide was dissolved in 10 mL of MeOH and refluxed with SnCl,.H,O

+ (0.31 mg) for 45 minutes. The solvent was removed. The residue was dissolved in EtOAc

and saturated NaHCO; (4 mL) was added. It was filtered through Celite, concentrated, and
purified by reverse phase HPLC (C18 reverse phase column, eluted with a H;O/CH;CN
gradient with 0.05% TFA) and lyophilized to afford 40 mg the title compound as the TFA
salt (24%). LRMS (ES"): 417.2, M+H)*. "H NMR (CDC13) 8 7.37 (d, 2H), 7.12 (s, 4H),
6.84 (d, 2H), 4.01 (t, 2H), 3.67 (s, 3H), 3.58 (bs, 2H), 3.11 (t, 2H).

Example 100
1-[3-Aminomethylphenyl]-3-methyl-6-[(2 *-N-((3-(5)-hydroxy)pyrrolidinyl) methyl-
{1,1°]-biphen-4-yl)}-1 ,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one bis-
trifluoroacetic acid salt,

Q_:o e

NE,

Part A. l-(3-Cyanophenyl)-3—methyl—6-(4-bromophenyl)-l 4,5,6-tetrahydro-7H-
pyrazolo[3 4-c]pyndm—7-one.

A mixture of l-(4-bromophenyl)-3-hydroxy-4-acetyl-5 6-d1hydropyndm-2-one
(3.2 mmol, 1.0 g, Example 47, Part A) and 3-cyanophenylhydrazine (3.5 mmol, 0.60 g) in
acetic acid (glacial, 40 mL) was heated at reflux for 3h. The reactlon was evaporated,
applied to a column of flash silica gel (ca. 250 g) and eluted with gradient of 2:1 to 1:1
hexane:EtOAc. There was obtam_ed 0.4 g of the title compound, 1-(3-cyanophenyl)-3-
methyl-6-(4-bromophenyl)1 ,4,5,6-tetrahydro-7H-pyrazolo[3,4—c]pyn'din-7-one. LRMS
(ES™):,409/411 (M+H) *,

Part B. 1-(3-Cyanophenyl)-3-methyl-6-[(2 ’-N-((3-(S)-hydroxy)pyrrolldmyl) methyl-

[1,1°}-biphen-4-yD)}-1,4,5 6-tetrahydro-?H-pyrazolo[B »4-c]pyridin-7-one.
-(3-Cyanopheny])-3-methyl-6—(4-bromophenyl)l,4,5,6—tetrahydro-7H-

pyrazolo[3,4-c]pyridin-7-one (0.49 mmol, 0.20 8), 2-formylphenylboronic acid (0.69
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mmol, 0.10 g), and tetrabutylammonium bromide (0.024_ mmol, 0.008 mmol) in benzene
(12 mL) and 2N Na;CO; (4 mL) was purged with N, gas for 15 min, then tetrakis
(triphenylphosphiﬁe) palladium (0.031 mmol, 0.035 g) was added. This mixture was
heated at reflux for 18 h. To this mixture was added brine'and' it was then extracted with
EtOAc. The extract was dried (MgSO4) and evaporated. The residue was purified further
by flash chromatography using a gradient of 5:1 to l::'l he’ﬁane:EtOAc as an eluant. There
was obtained 0.12 g of the desired coupling product. LRMS (ES’): 431 (M-H)".

This product (0.28 mmol, 0.12 g), 3 (S)-hydroxypyrrolidine (1.11 mmol, 0.097 g),
acetic acid (glacial, 0.03 g) and sodium tn'acetoXyborohydride (0.56 mmol, 0.12 g)in .
CHCl; (5 mL) was stirred at ambient temperature for 18 h The reaction was evaporated,
dissolved in CH,Cl,, washed with water, dried (MgSOy) and evaporated. There was
obtained 0.13 g of the title compound. LRMS (ES*"): 504 (M+H) *. |

Part C. 1-(3-Methylaminophenyl)-3-methyl-6-[(2*-N-(G-(5)-

hydroxy)pyrrolldmyl)methyl-[1 1°]-biphen-4-yD)]-1.,4,5 6-tetrahydro-7H-pyrazolo[3 4-

c}pyridin-7-one bis-trifluoroacetic acid salt.
-(3-Cyanopheny])—3—methyl-6-[(2’-N-((3-(.S')-hydroxy)pyrrolidiny]) methyk[1;1°})-

‘biphen-4-y1)}-1,4,5,6-tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one (0.26 mmol, 0.13 g) in

MeOH (20 mL) with TFA (1 mL) was shaken under an atmosphere of H2 gas (50 psi) in
the presence of 10% Pd-C catalyst (50 mg) for 18 h. The reactxon was purged w1th N2 gas,
filtered through a pad of Celite then evaporated. The residue was purified by HPLCona
Cis column by elution with a gradlent of water (0.05% TFA solvent A) and acetomtnle
(0.05% TFA, solvent B). There was. obtained 0. 072 gof 1- [3-ammomethylphenyl]—3—
methyl-6-[(2°-N~((3- (S)hydroxy)pyrrohdmyl) methyH1,1 ]-b1phenyl-4-yl)]-l 4,5, 6-
tetrahydro-7H—pyrazolo[3 4—c]pyndm—7-one bls-tnﬂuoroacetlc ac:d salt with a purity of

- >90%; mp 79.2 °C HRMS (C31H3402N5) 508 2773 m/z.

! Example 101
1- [3-Amlnomethylphenyl]—3—methyl—6-[(2’-methylsulfony]-[l l’]-blphen-4-yl)]-l 4,5,6-
tetrahydro—7H-pyrazolo[3 ,4-c]pyridin-7-one, trifluoroacetic acid salt.
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S

Part A. l-(3-cyanophenyl)-3—methyl-6-[(2’-methylsulfonyl—[1,1 ’}-biphen-4-yD)}-1,4,5,6-
tetrahydro-7H-pyrazolo|3,4-c]pyridin-7-one. _

1-(3-Cyanophenyl)-3-methyl-6-(4¥bromophenyl)1,4,5,6-tetrahydro_-7H-
pyrazolo[3,4-c]pyridin-7-one (Example 100, Part A; 0.17 g, 0.42 mmol), 2-
thiomethylphenylboronic acid (0.098 g, 0.58 mmol) and Bu/NBr (0.008 g) in C¢Hg (20
mL) and 2N Na,COs (4 mL) was purged with a stream of N gas. Palladium tetrakis
(triphenyl)phosphine (0.02 g, 0.02 mmol) was added and the mixture heated at reflux for
18 h. To the cooled reaction mixture, brine and EtOAc was added and the layers separated.
The organic layer was dried (MgSO;) and evaporated then the residue was purified by
silica gel chromatography (100 g of Si0,, eluted with 1:1 hexane : EtOAc) to give 0.12 g '
(3.2 mmol) of 1-(3-cyanophenyl)—3-methyl-6-[(2’-thiomethyl-[l,1 ’J-biphen-4-y1)1-1,4,5,6-
tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one. LRMS (ESH): 451 (M+H)". _

A mixture of this product (0.12 8, 0.27 mmol) and m-chloroperbenzoic acid (0.14
g, 0.81 mmol) in CH2CI2 were stirred for 18 h. Saturated NaHCO3 was added and the
layers separated. The basic layer was extracted into CH2C12, then the organic layers were
combined, dried (MgSO4) and evaporated to yield 0.14 g of the title compound. LRMS
(ES™): 505 (M+Na) ™.

Part B. 1-[3-Aminomethylphenyl]-3-methyl-6-l(2’-methylsulfonyl—[l 1°]-biphen-4-
yD}-14,5 ,6-tetrahydro-7H-pyrazolo|3 y4-c]pyridin-7-one, trifluoroacetic acid salt.

The product from above was treated as in Example 100, Part C and the residue was
purified by HPLC on a C;5 column by elution with a gradient of water (0.05% TFA,
solven{ A) and acetonitrile (0.05% TFA, solvent B); There was obtained 0.066 g of the
title compound of Example 101, 1-[3-aminomethylphenyl]-3-methyl-6—[(2’-
methylsulfony}{1,1°}-biphen-4-y1)]-1 +4,5,6-tetrahydro-7H-pyrazolo {3,4-c]pyridin-7-one,
trifluoroacetic acid salt with a purify 0f>94%. mp 131 °C, HRMS (C27Hz;03N,8)* :
487.1819 m/z.

Example 102
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1-[3-Aminobenzisoxazo}-5’-yl]-3-methyl-6-[(3-fluoro-2’-N-(3 (S)--

hydroxy)pyrrolidinylmethyl-[1,1 ’}-biphen-4-yh)}-1,4,5,6-tetrahydro-7H-pyrazolo(3,4-

c]pyridin-7-one, trifluoroacetic acid salt.

¥Q

+wOH
(3)

O-N

This compound was prepared and purified by the same procedure outlined in
Example 47, Part D from a mixture of 1-[(3-aminobenzisoxazol-5’-yl}-3-methyl-6-[(3-
fluoro-2’-formyl-{1, l’]-f)iphen-4-yl)]-1 4.5 6—tetrahydro-7H-pyrazolo[3 4-c]pyridin-7-one
and 3 (S)- hydroxypyrrohdme There was obtained 0.030 g of the title product with a punty

_>98% mp 207.7 °C; HRMS (C31H3NgOsF)" : 553.2377 m/z.

Example 103
1- [3-Ammobenznsoxazol-S’-yl]-3-methyl-6—[(3—ﬂuoro-2’-N-pyrrolidmylmethyl—[l l’]-
biphen-4-yh))-1,4,5,6-tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one, trifluoroacetic acid

salt.
o)

TFA

O-N

This compound was prebared and purified by the- same procedure outlined in
Example 47, Part D from a mixture of l-[(3-aminobeﬁzisoxazq1-5’-yl]-3-methyl—6-[(3- '
fluoro-2’-formyl-[1, l’]-bfphen-4-y1)] 1 45 6 tetrahydro—7H-pyfazolo[3 ,4-c]pyridin-7-one
and pyrrolidine. There was obtained 0.029 g of the title product with a purity >97%.
HRMS (C3H3oNgO.F)" : 537 2421 m/z.

- Example 104
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1-[1-Aminoisoquinolin-7 _’-yl]-3-triﬂuoromethyl-6—[4-(2-methylimidazol-l >-yl)phenyl}-
l,4,5,6—tetrahydropyrazolo—[3,4-c]-pyridih-?—one bis-trifluoreacetic acid salt.

F3C
N | .
:'1?“@ A
o NNy - 2TFA
N NH, e/
N\ N

Pa_rt A. 1-(Isoquinolin-7 ’-yl)-3—triﬂ_uoromethyl—6—[4-bromophenyl]-l,4,5,6-
tetrahydropyrézolo-[3 14-c]-pyridin-7-one

1, 5, 6-Trihydro-1 -(4-bromophenyl)-4-tnﬂuoroaoety1-pyndm—2 3-dione (0.84 g,
1.87 mmol) and 7-hydrazinoisoquinoline (tin salt from SnCl, reductxon of diazonium salt)
(0.72 g, 1.87 mmol) were heated to reflux in acetic acid (30 ml) for 4h. The solvents were
removed and ethy] acetate/sodium bicarbonate (sat) was added. The product was extracted
with ethyl acetate, washed with brint; and dried on sodium sulfate. Purification by
chromatography on silica with (1:1) hexane/ethyl acetate as eluant afforded 0.60 g(64%)
of the title compound. LRMS (ES+): 505/507.0 (Br pattern) (M+H)". '

PartB. 1-(1-Ammoxsoqumohn-7’-yl)-3-mﬂuoromethyl-6-[4-bromophenyl]-l 4,5,6-
tetrahydropyrazolo-[3,4-c]-pyridine-7-one

1-(Isoquinolin-7 ’-yl)-3-tnﬂuoromethyl—6—[4-broinophenyl]— 1,4,5,6-
tetrahydropyrazolo-[3,4-c}-pyridin-7-one (0.50 g, 1 mmol) was mixed with MCPBA
(65%) (0.45 g, 1.2mmol) in inethylene chloride. The mixture was stirred at RT overnight.
The solvents were removed and ethyl acetate/sodium bicarbonate (sat) added. Organic
layer was separated and washed with brine and dried on sodium sulfate. Filtered and
concentrated to give isoquinoline N-oxide (0.51 g, 98%). LRMS (ES+): 521.2/523 (Br
pattern) (M+H)". The N-oxide was mixed with p-TsC1 (229 mg, 1.2 mmol) in pyridine (10
ml). The mixture was stirred at RT overnight. Pyridine was removed under reduced
pressure and ethanolamine (8 ml) was added. The resulting mixture was stirred at RT 1h.
Cold water was added and product was extracted with ethyl acetate, washed with brine and
dried over sodium sulfate. Purification by chromatography on silica with (2:3)
hexane/ethyl acetate as eluent afforded 0.26 g (50%) of the title compound. LRMS (ES+):
520.2/522.2 (Br pattern) (M+H)".
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~ PartC. 1-[l-Aminoisdquinolin-7’-yl]-3-triﬂ'|'loromethyl-6-[4-'-(2-methylimidazol-1’-

yl)phenyl]-1,4,5,6-tetra_]_1-ydropyrazolo-[3,4—c]-pyridin-7-=-one bis-trifluoroacetic acid
salt. _ :' .

1-(1-aminoisoquinolin-7 ’-yl)-3-triﬂuororhethyl—6-[4—bromophenyl]—l,4,5,6-
tetrahydropyrazolo-[3,4-c]-pyridine-7-ono (0.25 g, 0.48 mmol) wos mixed with 2-
methylimidazole (59 mg, O_.72 mmol), potassium carbonate (133 mg, 0.96 mmol) and Cul
(14 mg, 0.072) in DMSO; The mixture was degassed under argon for 15 min. The mixture
was stirred at 125 °C for 10h. The mixture was cooled to RT and partitioned between ethyl
acetate and water, washed with water, brine and dried 'ovér SOdium sulfate. Purification by
HPLC (RP) gradient to glve 29 mg (14%) of the title compound of Example 104 LRMS
(ES+) 504.4 (M+H)*

Example 105
1- [3-Ammobenznsoxazol-5’-yl]-3-methyl—6—[4-(2-methyhm1dazol—1’-yl)phenyl]—l 6-
dlhydropyrazolo-[4,3-d]-pyrnmdm—7-one bls-tnﬂuoroacetlc acid salt.

N
N | 3
N NO\J\
' 4 N7y - 2TFA
=/
o, /N

The title compound of Example 105 was prepared following procedures described
previously. LRMS (ES+); 439.4 (M+H)"

: Example 106 .
1-[3-Anunobenznsoxazol~5’-yl]-3—methyl-6—[4-(2-(d|methylammomethyl)mudazol-l’
.- yl)-2-fluorophenyl}-1 ,6-d1hydropyrazolo-[4,3-d]-pynmidm—7-one bls-trlﬂuoroacetic

acnd salt.

The title compound of Example 106 was prepared following procedures described -

previously. LRMS (ES+): 500.5 (M+H)

2TFA
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Example 107 _
l-[3-Aminobenzisoxazol-5’-yl]-3-triﬂuoromethyl-6-[4-(2-
(dimethylaminomethyl)imidazol-1 >-yDphenyl}-1,6-dihydropyrazolo-[4,3-d}-

pyrimidin-7-one bis-trifluoroacetic acid salt.

The title compound of Example 107 was prepared following procedures described
previously. LRMS (ES+): 536.4 (M+H)"

10 Example 108
1 -[3-Aminobenzisoxazol-5’-yl]-3-methyl-6- [4-(2-(dimethylaminomethyl)imidazol-1°-
yl)-2-ﬂuorophenyl]-l,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one bis-

trifluoroacetic acid salt.

15 The title compound of Example 108 was prepared following procedures described

previously. LRMS (ES+): 501.5 (M+H)".

Example 109
l-[3-Aminobenzisoxazol-5’-yl]-3-methyl—6-(4-bromophenyl)—l +4,5,6-

tetrahydropyrazolo-[3,4-c]-pyridin-7-one, trifluoroacetic acid salt.

N |
G|
Qo
Br
Nip -TFA
0.N
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The title compound of Example 109 was prepared following procedures described
prevmusly HRMS (ConnNstBr) 438.0557 m/z.
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The following tables contain representative examplés of the present invention.

Each entry in each table is intended to be paired with each formulae at the start of the

table. For example in Tables 1 and 2, example 1 is intended to be paired with each of the

formulae.
5 The following nomenclature is intended for group A in the following tables.
N= =N N=
~)= < e ) ‘<\N:/>‘ B
phenyl 2-pyridyl 3-pyridyl 2-pyrimidyl
Cl
=N
O O e e
Wa
2-Cl-pheny) 2-Fpheny! imi
-pheny! 2,6-diF-pheny! S-pyrimidy}
Table 1
10
H H
N NQ\ 0
M\ z z
i\ Ne. g /\ Ne,_ B 7\ No_p
N A N ATE N A
\N \N \N
i o) I o) | (o)
G G G
0 o o~
\ \\ Sz \<
7\ _B 7\ N8 /7 \ N, B
N A N__ A N A
R I o ! o
G G G
! O
HN*JS e o ° o
z Y z Y
/f \ N N// \ N // \
N N \A—B N N\
AN 'A~B N N A-B
| o) G | o)
15 G G
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.
N// \ (N

~N

Z is CRlz;

G is selected from:

Ex#
1

4-(methoxy)phenyl;
2-(aminomethy1)j:_}_1eny1;
3-(aminomethy1)phenyl;

Z{arninomeﬂly]){f-ﬂuorophenyl; |

2-(arhinomeﬂ1y.1H-ﬂuorophenyl;
2-(axninomethyl}5-ﬂuorophenyl;
2-(aminomethﬂ)’-ﬁ-ﬂuorophenyl;
3-mino—phthﬂ£;2ih—5-yl;
3-amino-phthalazin-6-yl;
1-aminoisoq1ﬁﬁdlin—6-yl; |
l-aminoisoqﬁir_iqlinﬂ-yi;
4-aminoquinaz§l¥6-yl;
4—aminoquihaz_éol~7-yl;
3-aminobenzisoxazo!-5-yl;
3-aminobenzisoxazol-6-y1;
3-aminoisoben_zazpl-5-yl; and,

3-aminoisobén;az_pl-6—yl;

R A
CH3 phenyl

B
2—(aminosulf_onyl)phenyl
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2  CH3
3 CH3
4  CH3
5  CH3
6  CH3
7  CH3
8§  CH3
9  CH3
10  CH3
11  CH3
12 CH3
13 CH3
14  CH3
15  CH3
16 CH3
17 CH3
18 CH3
19 CH3
20 CH3
21  CH3
22 CH3
23 CH3
24  CH3
25  CH3
26  CH3
27 CH3
28  CH3
20  CH3
30 + CH3
31  CH3
32 CH3
33 CH3
34 CH3
35  CH3
36  CH3

phenyl
phenyl
phenyl
phenyl

phenyl
phenyl
phenyl
phenyl

“phenyl

phenyl
phenyl
phenyl

2-pyridyl
2-pyridyl
2-pyridyl
2-pyridyl
2-pyridyl

2-pyridyl
2-pyridyl

‘2-pyridyl

2-pyridyl
2-pyridyl

2-pyridyl

2-pyridyl

2-pyridyl

3-pyridyl
3-pyridyl
3-pyridyl
3-pyridyl

3-pyridyl

3-pyridyl -
3-pyridyl

3-pyridyl

3-pyridyl -

3-pyridyl

PCT/US99/30316

2—(methylaminbsulfonyl)phenyl
1-pyrrolidinocarbonyl
-(methylsuifonyl)phenyl
2-(NN-
dlmethylammomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypymolidinyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pymrolidinocarbonyl
2-(methylsulfonyl)phenyl
2- (N, -
dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-~(cyclopropyl-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2'(N’N'
dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
-(dlmethylammomethyl)-l—
imidazolyl

2-(N-(cyclopropyl-
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37  CH3
38  CH3
39  CH3
40 CH3
41 CH3
492  CH3
43  CH3
44  CH3
45  CH3
46  CH3
47  CH3
48  CH3 .
49  CH3
50 CH3
5] CH3
52 CH3
53  CH3
54 CH3
55  CH3
56 CH3
57  CH3
58 CH3
59  CH3
60  CH3
61 CH3
62 CH3
63 CH3
64  CH3
65 CH3
66  CH3
67 CH3
68  CH3
69  CH3

3-pyridyl
3-pyridyl -
3-pyridyl -

2-pyrimidyl

2-pyrimidyl
2-pyrimidyl
2-pyrimidyl

2-pyrimidyl -

2-pyrimidyl
2-pyrimidyl
2-pyrimidyl

2-pyrimidyl
2-pyrimidyl
- 2-pyrimidyl

2-pyrimidyl

2-pyrimidy

S-pyrimidyl

5-pyrimidyl

' 5-pyrimidyl
S-pyrimidyl -
.5-pynm1dyl
. S-pynnndyl
5-pyrimidy]
5-pyrimidyl
5-pyrimidyl

5-pyrimidyl

5-pyrimidyl

5-pyrimidyl
5-pyrimidyl

2-C-i-phenyl
2-Cl-phenyl

2-Cl-phenyl . -
2-Cl-phenyl -

PCT/US99/30316

methyl)ammomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
-(methylsulfonyl)phenyl
2-(NN- -
dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl-
methyl)ammomethyl)phenyl
2- (N-(cyclobutyl)-
armnome_thyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2- (N—(3-hydroxypyxrohdmyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2-(N,N- :
dlmethylammomethyl)phenyl
2-(N-pyrrohdmylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl- '
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
. 2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl -
2-(aminosulfonyl)phenyl
-(methylammosu]fonyl)pheny]
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
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70 CH3
71 CH3
72 CH3
73 CH3
74 CH3
75 CH3
76 CH3
77 CH3
78 CH3
79 CH3
80 CH3
81 CH3
82 CH3
83 CH3
84 CH3
85 CH3
86 CH3
87 CH3
88 CH3
89 CH3
90 CH3
91 CH3
92 CH3
93 CH3
94 CH3
95 CH3
9 CH3
97 CH3
98 CH3
99 CH3
100 CH3
101 CH3
102 CH3

2-Cl-pheny!

2-Cl-phenyl

2-Cl-phenyl
2-Cl-phenyl
2-Cl-phenyl

2-Cl-phenyl
2-Cl-phenyl
2-Cl-phenyl
2-Cl-phenyl

2-F-phenyl
2-F-phenyl
2-F-phenyl
2-F-phenyl
2-F-phenyl

2-F-phenyl
2-F-phenyl -
2-F-phenyl
2-F-phenyl
2-F-phenyl
2-F-phenyl
2-F-phenyl
2-F-phenyl
2,6-diF-phenyl

2,6-diF-phenyl

- 2,6-diF-phenyl

2,6-diF-phenyl

2,6-diF-phenyl

2,6-diF-phenyl
2,6-diF-phenyl

2,6-diF-phenyl -
2,6-diF-phenyl

2,6-diF-phenyl _ |

PCT/US99/30316

2-NN- .
dimethylaminomethyl)pheny!
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl-
- methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2-(N,N-
dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N~(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-
- methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2-(N,N-
dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
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103 CH3
CH3
105 CH2CH3
106 CH2CH3
107  CH2CH3
108  CH2CH3
109 CH2CH3
110  CH2CH3
111 CH2CH3
112 CH2CH3
113 CH2CHS3
114  CH2CH3
115 CH2CH3
116 CH2CH3
‘117  CH2CH3
118 CH2CH3
119 CH2CH3
120 CH2CH3
121  CH2CH3
122 CH2CH3
123 CH2CH3
124  CH2CH3
125 CH2CH3
126  CH2CH3
127 CH2CH3
128  CH2CH3
129  CH2CH3
130 ,CH2CH3
131  CH2CHS3
132  CH2CH3
133 CH2CH3
134  CH2CH3
135  CH2CH3-
136  CH2CH3

2,6-diF-phenyl

2,6-diF-phenyl

phenyl - -
phenyl -
phenyl
phenyl .
phén}"l

'phenyl '

phenyl

- phenyl’

phenyl
phenyl
phenyl
phenj'l
phenyl_
2—pyndyl
2-pyridyl
2-pyridyl
2-pyridyl
2-pyridyl
2-pyridy}
2-pyridyl
2-pyridyl
2-pyridyl -
2-pyridyl
2-pyridyl
2-pyridy}
2-pyridyl
3-pyridyl
3-pyridyl
3-pyridyl
3-pyridyl
3-pyridyl

3-pyridyl
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2-(N-(cyclopentyl)-
aminomethyl)pheny]
2-(N-(3-hydroxypyxrohdmyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl -
2-(methylsulfonyl)pheny]
2 (N, - .’
dlmethylammomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2~(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl- -
methyl)aminomethyl)pheny!
2-(N-(cyclobutyl)- _
ammqmgthyl)phenyl
2-(N-(cyclopentyl)-
ammomethyl)phenyl
2-(N-(3-hydroxypyrrohdmyl)-
methyl)phenyl -
2-(aminosulfony!)phenyl
2-(methylammosu1fonyl)phenyl
-pyrrohdmocarbonyl
2-(methylsulfonyl)phenyl
2-(N,N- =
dlmethylammomethyl)phenyl
2-(N-pymhd!ny1_methyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
1m1dazolyl _
2-(N-(cyclopropy}-
methyl)ammomethyl)phenyl
-(N-(cyclobutyl)- _
ammomethyl)phenyl
2- (N-(cyclopentyl)—
aminomethyl)phenyl _
2- (N—(3-hydroxypyrrohdmyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2- (methylsu]fonyl)phenyl
2- (N’ -
dlmethylammomethyl)phenyl
2- (N-pyrrol1d1nylmethyl)phenyl
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137  CH2CH3
138 CH2CH3
139 CH2CH3
140 CH2CH3
141 CH2CH3
142  CH2CH3
143  CH2CH3
144  CH2CH3
145  CH2CHS3
146  CH2CH3
147  CH2CH3
148  CH2CH3
149  CH2CH3
150 CH2CH3
151 CH2CH3
152 CH2CH3
153  CH2CH3
154  CH2CH3
155 CH2CH3
156 CH2CH3
157 CH2CH3
158  CH2CH3
159  CH2CH3
160 CH2CH3
161 CH2CH3
162 CH2CH3
163  CH2CH3
164 CH2CH3
165  CH2CH3
166 CH2CH3
167 CH2CH3
168  CH2CH3
169  CH2CH3

3-pj%;§dyl
3-pyridyl
3-pyridyl
3-pyridyl

3-pyridyl

.3-pyri_dyl

3-pyridyl

2-pyrimidyl
2-pyrimidyl
2-pyrimidyl
2-pyrimidyl
2-pyrimidyl

2-pyrimidyl
2-pyrimidyl
2-pyrimidyl

' 2-pyrimidy!

_ 2-pyrimidy1

2-pyrimidyl

2-pyrimidyl -

2-pyrimidyl

S-pyrimidyl
S-pyrimidyl
5-pyrimidyl
S-pyrimidyl
S-pyrimidyl

S-pyrimidy}
S-pyrimidyl
S-pyrimidyl
S-pyrimidy}
5-pyrimidyl
S-pyrimidyl
5-pyrimidyl

5-pyrimidyl

PCT/US99/30316

1-methyl-2-imidazolyl
2-methyl-1-imidazolyl .
2-(dimethylaminomethyl)-1-
imidazolyl '
2-(N-(cyclopropyl- -
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)- -
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pymrolidinocarbonyl
2-(methylsulfonyl)pheny!
2-(N,N- .
dimethylaminomethy!)phenyl
2~(N-pyrrolidinylmethyl)pheny}
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl '
2-(N-(cyclopropyl- '
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)}
aminomethyl)phenyl
2~(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2-(N,N-
dimethylaminomethyI)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-
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170  CH2CH3
171  CH2CH3
172 CH2CH3
173  CH2CH3
174 CH2CH3
175  CH2CH3
176  CH2CH3
177 CH2CH3
178  CH2CH3
179  CH2CH3
180 CH2CH3
181 CH2CH3
182  CH2CH3
183 CH2CH3
184  CH2CH3
185  CH2CH3
186 CH2CH3
187 CH2CH3
188  CH2CH3
189  CH2CH3
190  CH2CH3
191 CH2CH3
192 CH2CH3
193  CH2CH3
194  CH2CH3
195 CH2CH3
196 CH2CH3
197 CH2CH3
198 CH2CH3
199  CH2CH3
200 CH2CH3
201 CH2CH3
202  CH2CH3
203  CH2CH3
204 CH2CH3

- WO 00/39131

2-Cl-pheriyl

2-Cl-phenyl

2-Cl-phenyl

2-Cl-phenyl
2-Cl-phenyl

2-Cl-phenyl
2-Cl-phenyl -
2-Cl-phenyl

: 2— l-phenyl

: 2-Cl-phenyl

-Cl-phenyl

2—Cl—phenyl

| 2—Cl-pheny] .

' -F-phenyl :
. 2-F-phenyl

2-F-phenyl -
2-F-phenyl

2 -F-phenyl

2-F-pheny1
2-F-phenyl
2-F:phenyl -
2-F-phenyl
2-F-pheny!
2;Fiphenyl
2-F—phenyl

2-F-phenyl-

2, 6-d1F-phenyl o

2,6-diF-phenyl
2,6-diF-phenyl
2,6-diF-phenyl
2 6-d1F-phenyl

2,6~ le-phenyl
2,6-diF-phenyl

2,6-diF-phenyl

2,6{diE}phenyl

PCT/US99/30316

methyl)phenyl
2—(annnosulfonyl)phenyl
2-(methylammosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2-(NN- -
dlmethylammomethyl)phenyl
-(N-pyrrohdmylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl- 1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl- |
methyl)ammomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N- (3-hydroxypyrrohdmy])-
methyl)phenyl
2- (ammosulfonyl)phenyl
2- (methylammosulfonyl)phmyl
1-pyrrolidinocarbonyl
-(methylsulfonyl)phenyl
2-(N,N- =
dimethylaminomethyl)phenyl
2-(N-pymrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl-
methyl)ammomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl.
2—(ammosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2- (methylsulfonyl)phenyl
2-(N,N- ;
dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl- 1-imidazolyl _
2-(dimethylaminomethyl)-1-
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205 CH2CH3

206 CH2CH3

207 CH2CH3

208 CH2CH3

209 CF3

210 CF3

211 CF3

212  CF3

213 CF3

214 CF3

215 CF3

216 CF3

217 CF3

218 CF3
219 CF3

220 CF3

21 CF3

222 CF3

223  CF3

224 CF3

225 CF3

226 CF3

227 CF3

228 CF3

229 CF3

230 CF3

231 CF3

232 'CF3

233 CF3

234 CF3

235 CF3

236 CF3

2,6-diF-phenyl
2,6-diF-pheny!
2,6-diF-phenyl
2,6-diF-phenyl
phenyl
phenyl
phenyl

phenyl
phenyl

- phenyl

phenyl
phenyl
phenyl

phenyl

~ phenyl

phenyl

phenyl

2-pyridyl
2-pyridyl
2-pyridyl
2-pyridyl
2-pyridyl
2-pyridyl
2-pyridyl
2fpyridyl
2-pyridyl
2-pyridyl
2-pyridyl
2-pyridyl
2-pyridyl

3-pyridyl
3-pyridyl

PCT/US99/30316

imidazolyl.
2-(N-(cyclopropy}-

methyl)aitithomethyl)phenyl
2-(N-(cyclobutyl)-

aminomethyl)phenyl

- 2-(N-(cyclopentyl)-

aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
- 1-pyrrolidinocarbonyi
2-(methylsulfonyl)phenyl
2'(N: -
dimethylaminomethyl)phenyl
- 2«(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)- '
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2~(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2~(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
- 2-(N,N-
dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)pheny!
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyi)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
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237 CF3
238 CF3
239  CF3
240 CF3
241 CF3
242 CF3
243 CF3
244 CF3
245 CF3
246 CF3
247 CF3
248 CF3
249 CF3
250 CF3
251 CF3
252 CF3
253  CF3
254 CF3
255 CF3
256  CF3
257  CF3
258  CF3
259  CF3
260 CF3
261 CF3
262 CF3
263 CF3
264 CF3
265 CF3
266 CF3
267 CF3
268 CF3
269 CF3
270  CF3

3-pyridyl
3-py;idyl .

. 3-pyﬁdyl -

3-pyridyl

3-pyridyl
3-py_ndyl
3-pyridyl
3-pyridyl -

3-pyﬁdyl '

-pyndyl

2—pynm1dyl

2-pyrimidy!

2-pyrimidyl

2-pyrimidyl
2-pyrimidyl

2-pyrimidyl

2-pyrimidyl

~ 2-pyrimidyl

2-pqu1dy_l

Z-QYrinﬁdyl

2-pyrimidyl

2-pyrimidyl

2-pyrimidyl

S—pyﬁmidyl

. S-pyrimidyl

5-pyrimidyl
5-pyrimidyl
-pynmldyl

5-pynm1dyl
5-pyrimidyl
5-pyrimidyl
5-pyrimidyl

S-pyﬁmidyl

PCT/US99/30316

1-pyrrolidinocarbonyl
-(methylsulfonyl)phenyl
2'(N,
dlmethylammomethyl)phenyl

2-(N-pyrrolidinylmethyl)phenyl

1-methyl-2-imidazoly!
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl-
methyl)ammomethy])phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
(N-(3-hydroxypyxrohdmyl)-
methyl)phenyl .
2- (ammosulfonyl)phenyl
2-(methylammosulfonyl)phenyl
1-pyrrolidinocarbonyl
2- (methylsulfonyl)phenyl
2-(N,N- B
dlmethylammomethyl)pheny!
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl- 1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl .
2-(N-(cyclopropy}- '
methyl)aminomethyl)phenyl
2- (N-(cyclobutyl)—
ammomethyl)phenyl
2-(N-(cyclopentyl)-
ammomethyl)phenyl _
2-(N- (3-hydr0xypy1rohdmyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
—pyrrohdmocarbonyl
2- (methylsulfonyl)phenyl
2-(N,N-  ©
dlmethylammomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
-methyl-z-lmldazolyl
2-methyl-1 -1m1dazolyl
2-(dimethylaminomethyl)-1-
imidazolyl -
2- (N-(cyclopropyl--
methyl)ammomethyl)pheny]
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271  CF3
272 CF3
273 CF3
274  CF3
275  CF3
276  CF3
277 CF3
278  CF3
279  CF3
280 CF3
281 CR3
282  CF3
283  CF3
284  CF3
285 CF3
286 CF3
287 CF3
288 CF3
289  CF3
290 CF3
291 CF3
292 . CF3
293  CF3
204 CF3
295  CF3
296 CF3
297 CF3
298 CF3
299  CF3
300 CF3
301 CF3
302  CF3
303 CF3
304 CF3

 S-pyrimidyl

 5-pyrimidyl

S-pyrimidyl

2-Cl-pheny!

2-Cl-phenyl
2-Cl-phenyl

2-Cl-phenyl

2-Cl-phenyl
2-Cl-phenyl
2-Cl-phenyl
2-Cl-phenyl
2-Cl-phenyl
2-Cl-phenyl
2-Cl-phenyl
2-Cl-pheny}
2-Cl-pheny!

2-F-phenyl

- 2-F-phenyl

2-F-phenyl
2-F-phenyl
2-F-phenyl
2-F—phenyl
2-F-phenyl
2-F-phenyl
2-F-phenyl
2-F-phenyl
2-F-phenyl
2-F-phenyl
2-F-phenyl

2,6-diF-phenyl
2,6-diF-phenyl

2,6-diF-phenyl

2,6-diF-phenyl
2,6-diF-phenyl

PCT/US99/30316

2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N~(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2-(N,N-
dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)pheny
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2~(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl _
2-(N. -(3-hydroxypyrrolidinyl)-
methyl)phenyl
2~(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2'(N9N'
dimethylaminomethyl)phenyl
2-(N -pyrrolidinylmethyl)phenyl
I-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidiny1)-
methyl)phenyl
2-(aminosulfonyl)pheny]
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)pheny!
2'(N’N'
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305 CF3
306 CF3
307 CF3
308 CF3
309 CF3
310 CF3
311 CF3
312 CF3
313  SCH3
314 SCH3
315 SCH3
316 SCH3
317  SCH3
318 SCH3
319 SCH3
320 SCH3
321 SCH3.
322  SCH3
323 SCH3
324 SCH3
325 SCH3
326 SCH3
327 SCH3
328 SCH3
329  SCH3
330 SCH3
331  SCH3
332 , SCH3
333 SCH3
334 SCH3
335  SCH3
336 SCH3
337  SCH3

~ 2,6-diF-pheny]

2,6-diF-phenyl
2,6-diF-phenyl
2,_6-(1iF -phenyl

- 2?6-diF¢phenyl
 2,6-diF-phenyl

2,6-diF-phenyl

2:'6¥diFepheny1

phenyl

*phenyl

phenyl
phenyl

' phenyl

-phenyl

_ phenyl
_ phenyl

phenyl

| -pheiiyl.

phenyl

phenyl

- 2ipyridyl
© 2-pyridyl

2-pyridyl
2-pyridyl -

2-pyridyl

2-pyridyl
2-pyridyl
2-pyridyl
iepyﬁdyl
2-pyridyl -

2-pyridyl

PCT/US99/30316

dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2- (dxmethylammomethyl)-l—
imidazolyl
2-(N-(cyclopropyl-
methyl)annnomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl -
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrohdmyl)—
methyl)phenyl
2- (ammosulfonyl)phenyl
2—(methylammosulfonyl)phenyl
1-pyrrolidinocarbonyl
2- (methylsulfonyl)phenyl
2- (N: -
dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyDpheny}
1-methyl-2-imidazolyl
2-methyl-1-jmidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl-
methyl)ammomethyl)phenyl
2—(N—(cyclobutyl)—
ammomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrohdmyl)-
methyl)phenyl
2-(aminosulfonyl)pheny!
—(methylammosulfonyl)phenyl
1-pymrolidinocarbonyl
2- (methylsulfony])phenyl
2'(Ns -
dlmethylammomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N- (cyclopropyl—
methyl)aminomethyl)phenyl
-(N—(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
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338  SCH3
339  SCH3
340 SCH3
341  SCH3
342  SCH3
343  SCH3
344  SCH3
345 SCH3
346 SCH3
347 SCH3
348  SCH3
349  SCH3
350 SCH3
351  SCH3
352  SCH3
353  SCH3
354  SCH3
355 SCH3
356 SCH3
357 SCH3
358  SCH3
359  SCH3
360 SCH3
361 SCH3
362 SCH3
363 SCH3
364 SCH3
365 SCH3
366 SCH3
367 SCH3
368 SCH3
369  SCH3
370 SCH3
371 SCH3

 2-pyridyl

3-pyridyl
3-pyridyl
3-pyridyl
3-pyridyl
3-pyridyl

3-pyridyl

3-pyridyl
3-pynidyl
3-pyridyl
3-pyridy!
3-pyridyl
3-pyridyl

3-pyridyl

2-pyrimidyl .

2-pyrimidyl

2-pyrimidyl -

2-pyrimidyl
2-pyrimidyl

2-pyrinﬂd_yl g

2-pyrimidyl

2-pyrimidyl
2-pyrimidyl-

2-pyrimidyl
2-pyrimidyl

2-pyrimidyl

© 2-pyrimidyl

S-pyrimidyl
S5-pyrimidy]
5-pyrimidyl
S-pyrimidyl
S-pyrimidyl

' 5-pyrimidyl

5-pyrimidyl

PCT/US99/30316

aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-
methyl)phietiyl
2-(aminosulfonyl)phenyl -
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2'(N3N'
dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-~(cyclopropyl-
methyl)aminomethy!)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsuifonyl)phenyl
2'(N,N" :
dimethylaminomethy!)pheny!
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl :
2-methyl- 1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N~(cyclopropyl-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2-(N,N-
dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
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372 SCH3 © 5-pyrimidyl 2-methyl-1 -1m1dazoly1 .
373  SCH3 5-pyrimidyl 2-(dimethylaminomethyl)-1-
Lo imidazolyl
374  SCH3 - 5-pyrimidyl 2-(N-(cyclopropy}
T methyl)ammomethyl)phenyl
375 SCH3 5-pyrimidyl 2-(N-(cyclobutyl)-
' o aminomethyl)phenyl
376  SCH3 5-pyrimidyl 2-(N-(cyclopéentyl)-
L. . aminomethyl)phenyl
377 SCH3 5-pyrimidyl 2- (N—(3-hydroxypyrrohd1nyl)-
L methyl)phenyl '
378 SCH3 . 2-Cl-phenyl - 2-(aminosulfonyl)phenyl
379  SCH3 - 2-Cl-phenyl 2-(methylaminosulfonyl)phenyl
380 SCH3 2-Cl-phenyl 1-pyrrolidinocarbonyl
381 SCH3 2-Cl-phenyl 2—(methylsulfony1)phenyl
382 SCH3 2-Cl-phenyl 2-(N,N-
L ' dnnethylammomethyl)phenyl
383 SCH3 2-Cl-phenyl - 2-(N-pyrrolidinylmethyl)phenyl
334 SCH3  2-Cl-phenyl 1-methyl-2-imidazolyl
385 SCH3 2-Cl-phenyl 2-methyl-1-imidazolyl .
336 SCH3 .  2-Cl-phenyl - 2-(dimethylaiminomethyl)-1-
L imidazolyl
387 SCH3 2-Cl-phenyl - 2-(N-(cyclopropyl- -
: L methyl)aminomethyl)phenyl
388 SCH3 2-Cl-phenyl 2-(N-(cyclobutyl)-
: S aminomeéthyl)phenyl
389 SCH3 2-Cl-phenyl 2- (N-(cyclopentyl)-
: S aminomethyl)phenyl
390 SCH3 -  2-Cl-phenyl -(N-(3-hydroxypyrrohdmyl)—
. - _ methyl)phenyl
391 SCH3 = 2-F-phenyl 2-(aminosulfonyl)phenyl
392 SCH3 - 2-F-phenyl 2-(methylaminosulfonyl)phenyl
393 SCH3 2-F-phenyl 1-pyrrolidinocarbonyl
394 SCH3 2-F-phenyl -(methylsulfonyl)phenyl
395 SCH3 2-F-phenyl 2-(N,N-
- dlmethylannnomethyl)phenyl
396 SCH3 2-F-phenyl 2-(N-pyrrolidinylmethyl)phenyl
397 SCH3 2-F-phenyl 1-methyl-2-imidazolyl
398 SCH3 2-F-phenyl 2-methyl-1-imidazolyl
399 SCH3 2-F-phenyl 2-(dimethylaminomethyl)-1-
: = imidazolyl
400 SCH3 2-F-phenyl 2-(N-(cyclopropyl-
: g methyl)aminomethyl)phenyl
401 SCH3 2-F-phenyl . 2- (N-(cyclobutyl)-
: L ammomethyl)phenyl
402 SCH3 2-F-phenyl 2-(N-(cyclopentyl)-
g aminomethylphenyl
403 SCH3 2-F-phenyl 2—(N-(3-hydroxypyrrohdmyl)—

methyl)ph_enyl
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404 SCH3
405 SCH3
406 SCH3
407 SCH3
408 SCH3
409 SCH3
410 SCH3
411  SCH3
412 SCH3
413  SCH3
414 SCH3
415 SCH3
416 SCH3
417 SOCHS3
418 SOCH3
419  SOCH3
420 SOCHS3
421 SOCHS3
422 SOCH3
423  SOCHS3
424  SOCH3
425  SOCH3
426 SOCH3
427 SOCH3
428  SOCH3
429 SOCH3
430 SOCH3
431  SOCH3
432  SOCH3
433  SOCH3
434 SOCH3
435 SOCH3
436 SOCH3
437 SOCH3
438  SOCH3

2,6_-diF—..phenyl

-2,6-diF-phenyl

2,6-diF-phenyl

- 2,6-diF-phenyl

2,6-diF-phenyl

2,6-diF-pheny1
2,6-diF-phenyl
2,6-diF-phenyl

2,6-diF-phenyl .

2,6-diF-phenyl

2,6-diF-phenyl

2,6-diF-phenyl

2,6-diF-phenyl

phenyl
phenyl
phenyl
phenyl .
phenyl

‘phenyl
phenyl
-phenyl

phenyl

phenyl

| phenyl

phenyl
phenyl

2-pyridyl

2-pyridyl

2-pyridyl
2-pyridyl

2-pyridyl

- 2-pyridyl

2-pyridyl
2-pyridyl
2-pyridyl

PCT/US99/30316

2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2-(N,N- : '
dimethylaminomethyl)pheny]
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropy}-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)pheny! -
2-(N-(cyclopentyl)-
aminomethyl)pheny] .
2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2~(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2-(N,N- -
dimethylaminomethyl)phenyl
2+(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropy}-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypytrolidinyl)—
methyl)phenyl
2~(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2-(N,N-
dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl '
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439  SOCH3
440 SOCH3
441 SOCH3
442  SOCH3
443  SOCH3
444 SOCH3
445 SOCH3
446 SOCH3
447 SOCH3
448  SOCH3
449 SOCH3
450 SOCH3
451 SOCH3
452 SOCH3
453  SOCH3
454 SOCH3
455 SOCH3
456 SOCH3
457 SOCH3
458 SOCH3
459  SOCH3
460 SOCH3
461 SOCHS3 -
462 SOCH3
463 SOCH3
464 SOCH3
465 SOCH3
466 . SOCH3
467 SOCH3

468 SOCH3
469 SOCH3
470 SOCH3
471 SOCH3

2—pynm1dyl

: 2-pynm1dy1 -

2—pynm1dyl
2—pynm1dy]
2—pynm1dyl
5-pqu1dyl

5-pyrimidyl
5-pyrimidyl
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2-(N-(cyclopropyl-
methyl)ammomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N—(3-hydroxypyrrohdmyl)-
methyl)phenyl
2- (annnosulfonyl)phenyl
2—(meﬂlylammosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2- (N, = .-
dxmethylammomethyl)phenyl
-(N-pyrrohdmylmethyl)phenyl
1-methyl-2-imidazolyl

. 2-methyl-1-imidazolyl

2-(dimethylaminomethyl)-1- -
- imidazolyl
2-(N-(cyclopropyl- |
- methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
ammomethyl)phenyl
2-(N-(cyclop_cntyl)-
aminomethyl)phenyl
2—(N—(3-hydroxypyrrohdmyl)—
methyl)phenyl
2-(aminosulfonyl)phenyl -
2- (methylammosulfonyl)phenyl
1-pyrrolidinocarbonyl
-(methylsulfonyl)phenyl
'(N, - .
dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-me'rhyl- -imidazolyl 5
2—(d1methylannnomethyl)-l-
imidazolyl
2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)- -
ammomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)pheny!
2-(N- (3-hydroxypyrrohdmy1)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2- (methylammosulfonyl)phenyl
-pyrrohdmocarbonyl
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472  SOCH3
473  SOCH3
474  SOCH3
475  SOCH3
476  SOCH3
477  SOCH3
478  SOCH3
479  SOCH3
430 SOCH3
481  SOCH3
482  SOCH3
483  SOCH3
484  SOCH3
485  SOCH3
486 SOCH3
487 SOCH3
488  SOCH3
480  SOCH3
490  SOCH3
491  SOCH3
492  SOCH3
493  SOCH3
494  SOCH3
495  SOCH3
496  SOCH3
497 SOCH3
498  SOCH3
499  SOCH3
500 SOCH3
501  SOCH3
502 SOCH3
503 SOCH3
504 SOCH3
505 SOCH3

: S-pynmldyl

S-pynmndyl

5—pynm1dyl

S-pyrimidyl .

5-_pyrimidyl

- 5-pyrimidyl

S-pyﬁmidyl

- 3-pyrimidyl

S-pyrimidyl
S-pyﬁmidyl
2-Cl-phenyl

-2-Cl-phenyl

2-Cl-phenyl

-2-Cl-phenyl

2-Cl-phenyl

2-Cl-phenyl
2-Cl-phenyl
2-Cl-phenyl

2-Cl-phenyl .

2-Cl-phenyl

2-Cl-phenyl |

2-Cl-phenyl

2-Cl-phenyl .

2-F-phenyl .

2-F-phenyl
2-F-phenyl

. 2-F-phenyl

2-F-phenyl

2-F-phenyl

2-F-phenyl -

2-F-phenyl
2-F-phenyl

2-F-phenyl

2-F-phenyl

| PCT/US99/30316

C2- (methylsulfonyl)phenyl
2NN

dlmethwﬁaihmomethyl)phenyl
2-(N-pyrrol 1dmylmethyl)phenyl
1-methyl-2-imidazolyl °
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
.imidazolyl
2-(N-(cyclopropyl-
‘methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N~(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl =
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2-(N,N-
dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(d1methyla1mnomethyl)-l-
imidazolyl :
2-(N-(cyclopropyl-
methyl)aminomethyl)pheny}
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)pheny!
2-(N,N-
dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl
2~(N-(cyclobutyl)-
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507 SOCH3
508 SOCH3
509 SOCH3
510 SOCH3
511 SOCH3
512 SOCH3
513 - SOCH3
514 SOCH3
515 SOCH3
516 SOCH3
517  SOCH3
518 SOCH3
519  SOCH3
520 SOCH3
521 SO2CH3
522 SO2CH3
523  SO2CH3
524  SO2CH3
525  SO2CH3
526  SO2CH3
527 SO2CH3
528 SO2CH3
529  SO2CH3
530  SO2CH3
531  SO2CH3
532 SO2CH3
533  SO2CH3
534  SO2CH3
535  SO2CH3
53  SO2CH3
537  SO2CH3
538  SO2CH3
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2—F-phenyl

-F-phenyl

2 6-d1F-phenyl
2,6-diF-phenyl
2,6-diF-phenyl
2,6-diF-phenyl

‘ 2 6-d1F -phenyl

2 6-d1F-phenyl
2,6-diF-phenyl

2,6-diF-phenyl

'25,6+<§F’-ph(m’yl 2

2,6-diF-phenyl

2,6-GiF-phenyl

2,6-diF-phenyl
2 GfdiF-phenyl |

. phenyl'
- phenyl

phenyl
phenyl
phenyl

ph;'nill
phenyl
phenyl

: -phenyl

phenyl
phenyl
pheny!
ph'eni'l
2-pyndyl
2-pyridyl
2-pyridyl

2-pytidyl
-pyndyl
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ammomethyl)phenyl
2-(N-(cyclopentyl)-
ammomethyl)phenyl
' -(N-(3-hydroxypyrrohdmyl)—
methyl)phenyl
2-(aminosulfonylphenyl
2- (methylammosulfonyl)phenyl
1-pyrrolidinogarbonyl
2- (methylsulfonyl)phenyl
2'(N: -
dlmethylammomethyl)phenyl
2-(N-pyrrolidinylmethylphenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl:

- 2-(N-(cyclopropy}k

meﬁlyl)ammomethyl)phenyl

2-(N-(cyclobutyl)-
aminomethyl)phenyl

| 2-(N~(cyclopentyl)-

aminomethyl)pheny!
2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2- (methylsulfonyl)phenyl
2'(Na - i,
dlmethylammomethyl)phenyl

- 2-(N-pyrrolidinylmethyl)phenyl

l-methyl-Z—mndazolyl

2-methyl-1 -mndazolyl

2-(d1methylam1nomethyl)-l-
nmdazolyl

2-(N-(cyclopropyl- -
methyl)ammomethyl)phenyl

2-(N-(cyclobutyl)—
ammomethyl)phenyl

2-(N-(cyclopentyl)-
ammomethyl)phenyl

2- (N-(3-hydmxypyrrohdmy1)-
methyl)phenyl

2-(aminosulfonyl)phenyl

2-(methylaminosulfonyl)phenyl

1-pyrrolidinocarbonyl

2- (methylsulfonyl)phenyl

"(Ns -
d:methylammomethyl)phenyl
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539  SO2CH3
540 SO2CH3
541  SO2CH3
542  SO2CH3
543  SO2CH3
544  SO2CH3
545 SO2CH3
546  SO2CH3
547  SO2CH3
548  SO2CH3
549  SO2CH3
550 SO2CH3
551  SO2CH3
552  SO2CH3
553  SO2CH3
554  SO2CH3
555  SO2CH3
556  SO2CH3
557  SO2CH3
558  SO2CH3
559  SO2CH3
560 SO2CH3
561  SO2CH3
562  SO2CH3
563 SO2CH3
564  SO2CHS3
565  SO2CH3
566 SO2CH3
567 . SO2CHS3
568  SO2CH3
569  SO2CH3
570  SO2CH3
571  SO2CH3

2-pyridyl
2-pyridyl
2-pyridyl

- 2-pyridyl

2-pyridyl
2-pyridyl
2-pyridyl

2-pyridyl

 3-pyridyl

3-pynidyl
3-pyridyl
3-pyridyl
3-pyridyl

3-pyridyl -
3-pyridyl
3-pyridyl
3-pyridyl

.. 3-pyridyl

3-pyridyl
3-pyridyl

3-pyridy1

2—pyn’_midy1 '
2-pyrimidyl .
- 2-pyrimidyl

2-pyrimidyl

2-pyrimidyl

2-pyrimidyl
2-pyrimidyl
2-pyrimidyl
2-pyrimidyl
2-pyrimidyl
2-pyrimidy]

2-pyrimidyl
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2~(N-pymrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2'(N’N'
dimethylaminomethyl)pheny}
2-(N-pyrr011dmylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl- _
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)pheny!
2-(N~(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2+ (methylannnosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2-(N,N-
dimethylaminomethyl)pheny!
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2~(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropy}
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
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572 SO2CH3
573  SO2CH3
574  SO2CH3
575 SO2CH3
576  SO2CH3
577  SO2CH3
578  SO2CH3
579  SO2CH3
580 SO2CH3
581 SO2CH3
582  SO2CH3
583  SO2CH3
584  SO2CH3
585 SO2CH3
586  SO2CH3
587 SO2CH3
588  SO2CH3
580  SO2CH3
590  SO2CH3
591 SO2CH3
592  SO2CH3
593  SO2CH3
594  SO2CH3
595  SO2CH3
506 SO2CH3
597  SO2CH3
598  SO2CH3
599 ,SO2CH3
600 SO2CH3
601  SO2CH3
602 SO2CH3
603  SO2CH3
604 SO2CH3
605 SO2CH3
606 SO2CH3

2-pyrimidyl

S-pyrimidyl

S—pynnndy]
5-pynm1dyl
5-pyrimidyl

5-pynm1dyl' '

5—pynm1dyl

'S-pynmldyl -

S-pynmldyl

S-Qyn_mldyl

: 2—Cl-phenyl

2-Cl-phenyl
2-Cl-phenyl

2-Cl-phenyl

2-C1 "__henyl

2-Cl-phenyl

2-Cl-phenyl -

2-Cl-phenyl

2-Cl 'henyl

2-él-phmyl :
-2- -lsphenyl
2- Cl-phenyl |
-Cl—phenyl '
2—Faphenyl o
2-F-phenyl -

2-F-phenyl
2-F-phenyl

2-F -phenyl

2-F -phenyl :

2-F-phienyl
2-F-phenyl
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2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl =
2-(aminosulfonyl)phenyl
2- (methylammosulfonyl)phenyl
1-pyrrolidinocarbonyl
2- (methylsulfonyl)phenyl
2- (N,N- =
dlmethylammomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(d1methylan'iinomethyl)-l-
imidazoly]
2-(N-(cyclopropyl-
methyl)ammomeﬂxyl)phenyl
2-(N- (cyclobufyl)-
ammomethyl)phenyl
2-(N-(cyclopenty1)-
aminomethyl)phenyl
2—(N-(3-hydroxypyrrohdmy1)-
methyl)phenyl .
2-(annnosu1f0nyl)phenyl
2-(methylammosu1fonyl)phenyl
1-pyrrolidinocarbonyl
-(methylsulfonyl)phenyl
2-(N, SR S
dxmethylammomethyl)phenyl
2-(N-py1rolld1nyhnethyl)phenyl
1-methyl-2-injidazolyl
.2-methyl— -1m1dazolyl
2-(d1methylammomethyl)-l-
imidazolyl
2-(N-(cyclopropyl-
methyl)ammomethyl)phenyl
-(N-(cyclobutyl)-
ammomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl .
-(N-(3-hydroxypyrrolxdmyl)—
methyl)pheny!
-(ammosulfonyl)phenyl '
2- (methylammosulfonyl)phenyl
1-pyrrolidinocarbonyl
2- (methylsulfonyl)phenyl
2-(N,N-
dlmethylammomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
-methyl-2-1m1dazo]y1
2-methyl-1 -nr__,;;d_azolyl
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607 SO2CH3
608  SO2CHS3
609 SO2CH3
610 SO2CHS3
611 SO2CH3
612 SO2CHS3
613  SO2CH3
614 SO2CH3
615 SO2CH3
616 SO2CH3
617 SO2CHS3
618  SO2CH3
619 SO2CH3
620  SO2CH3
621 SO2CH3
622 SO2CH3
623  SO2CH3
624  SO2CHS3
625 cl
626 Cl
627
628 cl
629
630  Cl
631 <l
632
633 Cl
634 (I
635 Cl
636 Cl
637 Cl
638 Cl

2-F-phenyl
2-Figtieny!
2-F-phenyl
2-F-phehyl
2-F-phenyl
2,6-diF-phenyl
2,6-diF-phenyl
2,6-diF-phenyl

2,6-diF-phenyl
2,6-diF-phenyl

2,6-diF-phenyl

2,6-diF-phenyl
2,6-diF-phenyl

- 2,6-diF-phenyl

2,6~diF-phenyl
2,6-diF-phenyl
2,6-diF-phenyl
2,6-diF-ph_enyl

phenyl
phenyl
phenyl
phenyl
phenyl

phenyl
phenyl
phenyl -
phenyl

. phenyl
phenyl

phenyl

phenyl

2-pyridyl
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2- (dimethyla;ﬁi:ﬁ;t)methyl}l-
1m1dazolyl

" 2-(N-(cyclopfpji-

methyl)aminomethyl)pheny!
2~(N-(cyclobutyl)--
aminomethyl)phenyl
2+(N-(cyclopentyl)-
aminomethyl)phenyl
'2~(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2~(methylsulfonyl)phenyl
2-(N,N-
dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)pheny]
1-methy}-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl-
methyl)ammomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2- (methylammosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2-(N,N-
dimethylaminomethyl)phenyl
2—(N-pyxr011d1nylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethy?)-1-
imidazolyl
2-(N-(cyclopropy}-
methyl)aminomethyl)pheny!
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)
methyl)pheny!
2-(aminosuifonyl)phenyl
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639 Cl
640 <l
641 Cl
642 Cl
643 Cl
644 Cl
645 Cl
646 Cl
647 Cl
648 Cl
649 Cl
650 Cl
651 Cl
652 Cl
653 Cl
654 Cl
655 Cl
656 Ci
657 Cl
658 Cl
659 <l
660 I
61 Cl
62 Cl
63 Cl
664 Cl
65 Cl
666 Cl
667 .Cl
68 Cl
669 Cl
670 Cl
671 Cl
672 Cl
673 Cl

2-pyridyl

2-pyridyl -

2-pyridyl

-pyndyl j

2-pyndyl :
2-pyridyl
2-pyridyl -

2-PY!idyl

- 2-pyridyl

2-pyridyl

_ 2—pyﬁdyl :

3-pyridyl
3-pyridyl |
3-pyridy!
3-pyridyl

3-pyridyl - -

‘3-pyridyl

3-pyridyl
3-pynidyl
3-pynidyl

-3—py;idyl -

3-pyridyl

3-pyridyl

3-pyridyl

2¥f}"ﬁmidyl

2-pyrimidyl
2-pyrimidyl

2-pyrimidyl -

2-pynm1dy1

-p_yn_mldyl '
2-pyrimidyl
2-pyrimidyl

-pynmldyl

2-pynm1dy1 :

PCT/US99/30316

2-(methylaminosulfonyl)pheny!?
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2-(N,N- =

‘dimethylaminomethyl)phenyl

2-(N-pymolidinylmethyl)phenyl
1-methyl-2-imidazolyl

- 2-methyl-1-imidazoly}

2-(dimethylaminomethyl)-1-

imidazolyl .

2-(N-(cyclopropyl-
methyl)ammomethyl)phenyl
2~(N-(cyclobutyl)- '
aminomethyl)phenyl
2—(N-(cyclopentyl)-
ammomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-
methyl)pheny!
2-(aminosulfonyl)pheny]
2-(methylammosulfonyl)phenyl
1-pyrrolidinocarbonyl
-(methy]sulfonyl)phenyl
2- (Ns =
dimethylaminomethyl)phenyl
2~(N-pyrrolidinylmethyl)phenyl
l-methyl—Z-lmldazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl -
2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)- -
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-

- methyl)phenyl
2-(aminosulfonyl)phenyl
2~(methylaminosulfonyl)pheny]
1-pyrrolidinocarbonyl

-(methylsulfonyl)phenyl
2-(N,N-
dnmethylammomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2~(N-~(cyclopropyl-
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674 Cl
675 Cl
676 Cl
677 Cl
678 Cl
679 Cl
6380 Cl
681 (1
682 Cl
683 Ci
684 Cl
685 (1
686 Cl
687 Cl
688 CI
689 il
690 (i
691 Cl1
692 ¢l
693 (i1
694 Cl
695 ClI
696 Cl
697 Q
698 il
699 - Cl1
700 Cl
701 Q1
702 Cl
703 1
704 Ci
705 Cl
706 Ci

2-pyrimidyl

2-pyrimidyl

2-pyﬁmidyl |

S-pyrimidyl
5-pyrimidyl
S-pyrimidyl

S-pyrimidyl
S-pyrimidyl

S-pyrimidyl
S-pyrimidyl
5-pyrimidyl
S-pyrimidyl

S-pyrimidyl

5-pyrimidyl
5-pyrimidy!

5-pyrimidyl

2-Cl-phenyl

- 2-Cl-phenyl

2-Cl-phenyl
2-Cl-phenyl
2-Cl-phenyl

2-Cl-phenyl
2-Cl-phenyl
2-Cl-phenyl
2-Cl-phenyl

' 2-Cl-pheny!

2-Cl-phenyl
2-Cl-phenyl]
2-Cl-phenyl
2-F-phenyl
2-F-phenyl

2-F-phenyl
2-F-phenyl

PCT/US99/30316

methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl

’ 2'(N:N"

dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2-(N;N-
dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl '
2-methyl-1-imidazolyl
2~(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropy}-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)pheny!
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2~(methylsulfonyl)phenyl

229



10

15

20

25

30

35

40

45

‘WO 00/39131

707 Cl
708 Cl
709 Cl
710 Cl
711 Cl
712
713 a
714
715
716 Cl
717 Q
718 Cl
719 cl
720 Cl
71
722
723 Q
724
725
76 Ci
T a
78 cl
729 F
730 F
731 F
732 F
733 F
734 |, F
735 F
736 F
737 F
738 F
739 F

3 2.6-d1F-phenyl

. 2-F-phenyl

- 2-F-phenyl

2-F-phenyl

- 2-F-phenyl =

2-F =§henyl

2 6—le-phenyl

2 6-d1F-phenyI

2,6-diF-phenyl
2 6-d1F-phenyl

2,6-diF-phenyl
2 6-d1F-phenyl

2 6-d1F—phenyl

2 6-d1F-phenyl

 2,6-4iF-pheny!

‘phenyl

phenyl.-
phenyl '
phenyl
phenyl

phenyl
phenyl
phenyl
phenyl
phenyl

-Phﬁf%;y! -
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2-(N,N-
dxmethylammomethyl)phemyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazoly!
2-methyl-1 -1m1dazolyl

1m1dazol_yl
2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
ammomethyl)phenyl
2-(N-(cyclopentyl)-
ammomethyl)phenyl
2-(N-(3-hydroxypyrrohdmyl)—
methyl)phenyl
2-(am1nosulfony1)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbony!
2- (methylsulfonyl)phenyl
2-(NN- .
dlmethylammomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl .
2-(N-(cyclopropyl
methyl)ammomethyl)phenyl
2- (N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2- (N—(3-hydroxypyrrohdmy1)—
methyl)phenyl
2-(ammosulfonyl)phenyl
-(methylammosulfonyl)phenyl
-pyrrohdmocarbonyl
2- (methylsulfonyl)phenyl
2’(N’N' o
dlmethylammomethyl)phenyl
2N -pyrrohdmylmethyl)phenyl
-methyl-Z—lmxdazolyl

~ 2-methyl-1-imidazolyl

2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopiopy!-
methyl)aminomethyl)phenyl
2-(N-(cyclobityl)-
ammomethyl)phenyl
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740
741

742
743
744
745
746

747
748
749
750

751
752
753
754
755
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757
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768
769
770
771
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-2-pyridyl

2-pyridyl

2-pyridyl

2-pyridyl
2-pyridyl

2-pyridyl

2-pyridyl
2-pyridyl
2-pyridyl

2-pyridyl
2-pyridyl
2-pyridyl
2-pyridyl -
3-pyridyl
3-pyridyl
3-pyridyl

3-pyridyl
3-pyridyl

3-pyridyl

3-pyridyl
3-pyridyl
3-pyridyl

3-pyridyl

3-pyridyl

3-pyridyl

3-pyridyl |

2-pyrimidyl
2-pyrimidyl
2-pyrimidyl
2-pyrimidyl
2-pyrimidyl

2-pyrimidyl
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2-(N-(cyclopentyl)-
- aminomethyl)phenyl

o 2-(N—(3-hﬁﬁ’5ﬁypyrrolidinyl)—

methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylamihosulfonyl)phenyl
I-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2-(N,N-
dimethylaminomethyl)phenyl
2-(N-pyrrolidjny1methyl)phenyl
1-methyl-2-imidazoly!
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-~(cyclopropyl-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl ‘
2-(methylsulfonyl)phenyl
2_(N9N'
dimethylaminomemyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl '
2-(N-(cyclopropyl- _
methyl)aminomethyl)phenyl
2~(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2—(N—(3-hydroxypyrrolidinyl)—
methyl)phenyl
2-(aminosulfonyl)pheny!
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2~(methylsulfonyl)pheny!
2-(N,N-
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CH2NH2

CH2NH2

CH2NH?2

CH2NH-
SO2CH3

CH2NH-

SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NE-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-

SO2CH3 -

CH2NH-
: SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3

2,6-diF-phenyl

2,6-diF-phenyl
2,6-diF-phenyl
2,6-diF-phenyl
2,6-diF-phenyl

2,6-diF-phenyl

- 2,6-diF-phenyl

2,6-diF-pheny!
2,6-diF-phenyl
phenyl
phenyl
phenyi

phenyl

phenyl

phenyl
phenyl
phenyl
phenyl
phenyl
phenyl
phenyl
phenyl
2-pyridyl
2—pyridyl
2-pyridyl

2-pyridyl
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2-(N,N- :
dimethy]aminomethy])phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl :
2-methyl- 1-imidazolyl
2-(dimethylaminomethyl)-1-
imidazolyl .
2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)- '
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N -(3-hydroxypyrrolidiny1)-
methyl)phenyl
2-(aminosulfonyl)phenyl

2-(methylaminosulfonyl)phenyl |
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl

2-(N,N-
dimethylaminomethyl)phenyl
2-(N -pyrrolidinylmethyl)phenyl

1-methyl-2-imidazoly}
2-methyl-1-imidazolyl

2-(dimethylaminomethyl)-l -
imidazolyl '
2-(N-(cyclopropy}- |
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)pheny}
2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl

2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl

2-(methylsulfonyl)phenyl
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1370 CH2NH-

1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
J391
1392

1393

SO2CH3 -
SO2CH3
CH2NH- .

SO2CH3
CH2NH-
SO2CH3
CH2NH-

SO2CH3 -

CH2NH-

SO2CH3

CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-

SO2CH3

CH2NH-

SO2CH3

CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
, SO2CH3
CH2NH-
SO2CH3

CH2NH- -

SO2CH3
CH2NH-
SO2CH3
CH2NH-

SO2CH3

2-pyridyl

2¥pyﬁdyl |

2-pyﬁdyl

2-pyridyl

2-pyridyl -
2-pyridyl
2-pyridyl

2-pyridyl

2-pyridyl

3-pyridyl
3-pyridyl
3-pyridyl
3sp§ﬁdyi

3-pyridyl

3-pyridyl

: 3-pyridyl

3-pyridyl
3-pyridyl
3-pyridyl

3-pyridyl

 3-pyridyl

3-pyridyl
2-pyrimidyl

2-pyrimidyl

PCT/US99/30316

2-(N,N- .
dimethylaminomethyl)phenyl

2-(N-pyrrolidinylmethyl)phenyl
l-methyl-ZQimidazolyl -
2-methyl-1 -inﬁdazolyl

2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)- -
aminomethyl)phenyl
- 2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl .
2-(aminosulfonyl)phenyl

2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl

2'(N’ = C :
dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethylphenyl

1-methyl-2-imidazolyl
2-methyl-1-imidazolyl

2-(dimethylaminomethyl)-1- -
imidazolyl '
2-(N-(cyclopropyl- |
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)
~ methyl)phenyl
2-(aminosulfonyl)phenyl

2-(methylaminqsulfonyl)phenyl
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1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417

1418

CH2NH-

SO2CH3

CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-

SO2CH3

CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3

CH2NH-

SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-

SO2CH3

CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-

Z-ﬁ};ﬁr.nidyl
2—pyrimidy1
2-pyrimidyl
2-pyrimidyl
2-pyrimidyl
2-pyrimidyl

2-pyrimidyl

2-pyrimidyl |

2-pyrimidyl

2-pyrimidyl
2-pyrimidyl
S-pyrimidyl

5-pyrimidyl

5-pyrimidyl

5-pyrimidyl

S-pyrimidyl

S-pyrimidyl

S-pyrimidyl

5-pyrimidyl

5-pyrimidyl
5-pyrimidyl

5-pyrimidyl

. 5-pyrimidy}

5-pyrimidyl

2-Cl-phenyl
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i-pyrrolidinocarbony]
2-(methylsulfonyl)phenyl

2-(N:N' :
dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl

1-methyl-2-imidazolyl
2-methyl-1 -inﬁdazolyl

2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl- a
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)- -
methyl)phenyl
2-(aminosulfonyl)phenyl

2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl

2-(N,N-
dimethylaminomethyl)phenyl
2-(N—pyrrolidinylmethyl)phenyl

I-methyl-2-imidazolyl
2-methyl- 1-imidazolyl

2-(dimethylaminomethy])-1-
imidazolyl
2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)pheny]
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-(3-hydroxypyxrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
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1419
1420
1421
1422
1423
1424
1425
1426
1427

1428

1429

1430

1431

1432

1433

1434

1435

1436

1437

1438

1439

1440

1441

1442

-

SO2CH3
CH2NH-

SO2CH3
CH2NH-

- SO2CH3
CH2NH-
SO2CH3 -

CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-

SO2CH3

CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-

" SO2CH3

CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3

CH2NH-

SO2CH3
CH2NH-
SO2CH3
CH2NH-

SO2CH3 -

CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3

2-Cl-phenyl

2-Cl-phenyl

2-Cl-phenyl .
2-Cl-phenyl

Z-CI-phenyl

2-Ci-phenyl

2-Cl-phenyl

2-Cl-phenyl

2-Cl-pheny!
2-Cl-phenyl

2-Cl-phenyl

2-F-phenyl

2-F-phenyl

| 2-F-phenyl

2-F-phenyl

2-F-phenyl .

2-F-pheny)

2-F-phenyl

2-F-phenyl -

2-F -phenyl
2-F-phenyl

2-F-phenyl

Z-F-i)henyl '
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2-(methylaminosulfonyl)phenyl |
l-pyrrolidinpcarbonyl
2-(methylsulfonyl)pheny]

2"(N’ = .
dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl

1-methyl-2-imidazolyl
2-methyl-1-imidazolyl

2-(dimethylaminomethyl)-1-
imidazolyl:

2-(N-(cyclopropy}- |
methyl)aminomethy_l)phenyl

2-(N-(cyclobutyl)-
aminomethyl)phenyl

2-(N-(cyclopentyl)-
aminomethyl)phenyl

2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl ° '
2-(aminosulfonyl)phenyl

2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methy]s1_ll:fony1)phenyl. '

2'(N, -
dimethylaminomethyl)phenyl
2-(N-pyrrolidinyhne_thy1)phenyl

1-methyl-2-imidazolyl
2-methyl-1-imidazolyl

2-(dimethylaminomethyt}-1-
imidazolyl

2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl

2-(N-(cyclobutyl)-
aminomethyl)phenyl

2-(N-(cyclopentyl)-
aminomethyl)phenyl
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1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455

1456

CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NBE-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
'SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3
CH2NH-
SO2CH3

CH2NH- -

SO2CH3
CH2NH-
SO2CH3

2—F-..p.henyl

2,6-diF-phenyl
2,6-diF-phenyl
2,6-diF-phenyl
2,6-diF-phenyl
2,6-diF-phenyl
2,6-diF-phenyl
2,6-diF-phenyl
2,6-diF-phenyl
2,6-diF-phenyl
2,6-diF-phenyl
2,6-diF-phenyl
2,6-diF-phenyl

2,6-diF-phenyl
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2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl

2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl

2-(N,N-
dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl

1-methyl-2-imidazolyl
2-methyl-1-imidazolyl

2-(dimethylaminomethyl)-1-
imidazolyl
2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-
aminomethyl)phenyl
2-(N-(cyclopentyl)-
aminomethyl)phenyl
2-(N-~(3-hydroxypyrrolidinyl)-
methyl)phenyl
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G is selected from:

4-(methoxy)phenyl;
2-(aminomethyl)phenyl;
3-(aminomethyl)§henyl; .
2-(aminomeﬂ1yl)_-3-ﬂuorophenyl; |
2-(aminomeﬂ1y1)—4-ﬂuorophenyl;
2—(a1ninomethyl)—5-ﬂuorophenyl;
2-(aminomethyl)-6—ﬂuorophenyl;
3-amino-phthalazin-5-yl; '
3-amino-phthalazin-6-yl;
l-aminoisoquinolin—G-yl;
1-aminoisoquinolin-7-y1;
4-aminoquinazol-6-yl;
4-aminoquinazol-7-yl; |
3-aminobenzisoxazol-5-yl;
3-amin6benzisoxazol-6-yl;
3-aminoisobenzazol-5—y]; and,

3-aminoisobenzazol-6-yl;

A B

PCT/US99/30316

phenyl - 2-(aminosulfonyl)phenyl

phenyl 2-(methylaminosulfonyl)phenyl

phenyl 1-pyrrolidinocarbonyl

phenyl 2-(methylsulfonyl)phenyl

phenyl 2-(N,N-_dimethylaminomethyl)phenyl

phenyl! 2-(N -pyrrolidinylmethyl)phenyl

phenyl 1-methyl-2-imidazolyl

phenyl 2-methyl-1-imidazolyl

phenyl - 2-(dimethylaminomethyl)-1 -imidazolyl

,phenyl 2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl

phenyl 2-(N-(cy_clobutyl)-arninomethyl)ph‘enyl

phenyl 2-(N—(cyclopentyl)-aminomethyl)phenyl

phenyl 2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl

2-pyridyl 2-(aminosulfonyl)phenyl

2-pyridyl 2-(methylaminosulfonyl)phenyl

2-pyridyl ' 1-pyrrolidinocarbonyl
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17 2-pyridyl
18 2-pyridyl
19  2-pyridyl
20 2-pyridyl
21 2-pyridyl
22 2-pyridyl
23 2-pyridyl
24 2-pyridyl
25 2-pyridyl
26 2-pyridyl
27 3-pyridyl
28 3-pyridyl
29 3-pyridyl
30 3-pyridyl
31 3-pyridyl
32 3-pyridyl
33 3-pyridyl
34 3-pyridyl
35 3-pyridyl
36 3-pyridyl
37 3-pyndyl
38 3-pyridyl
39 3-pyridyl
40 2-pyrimidyl
41 2-pyrimidyl
42 2-pyrimidyl
43 2-pyrimidy}
44 2-pyrimidyl
45 2-pyrimidyl
46 2-pyrimidyl
47  2-pyrimidyl
48 2-pyrimidyl
49 2-pyrimidyl
50 2-pyrimidyl
51 2-pyrimidyl
52 ,2-pyrimidyl
53 5-pyrimidyl
54 5-pyrimidyl
55 5-pyrimidyl
56 5-pyrimidyl
57 5-pyrimidyl
58 5-pyrimidyl
59 5-pyrimidyl

PCT/US99/30316

2-(methylsulfonyl)phenyl

2-(N,N-dimethylaminomethyl)pheny}

2-(N-pyrrolidinylmethyl)phenyl -
1-methyl-2-imidazolyl -

' 2-methyl- -imidazolyl

2-(d1methylmmnomethyl)—l-nmdazo]yl
2-(N-(cyclopropyl- -
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-aminomethyl)phenyl
-(N-(cyclop'entyl)-aminomethyl)phenyl
(N-(3-hydroxypyrrohdmyl)— :
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2-(N,N-dimethylaminomethyl)pheny!
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl =
2-methyl-1-imidazolyl :
2-(dimethylaminomethyl)-1-imidazolyl
2-(N-(cyclopropyl-
. methyl)aminomethyl)phenyl - ,
2-(N-(cyclobutyl)}-aminomethyl)phenyl
2-(N-(cyclopentyl)-ammomethyl)phenyl
2-(N=(3-hydroxypyrrolidinyl)- .
methyl)phenyl _
2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2-(N, -d1methy1am1nomethyl)phenyl

2-(N-pyrrolidinylmethyl)phenyl

I-methyl-2-imidazolyl
2-methyl-1-imidazolyl .

2-(dimethylaminomethyl)-1-imidazolyl

2-(N-(cyclopropyl-

- methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)- aminomethyl)phenyl
2-(N-(cyclopentyl)}-aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-

methyl)phenyl

2-(aminosulfonyl)phenyl
2-(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2-(N,N-dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl

1-methyl-2-imidazolyl
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60 S-pyrimidyl
61 5-pyrimidy]
62  S-pyrimidyl
63 5-pyrimidyl
64 S-pyrimidyl
65 S-pyrimidyl
66 2-Cl-phenyl
67 2-Cl-phenyl
68 2-Cl-phenyl
69 2-Cl-phenyl
70 2-Cl-phenyl
71 2-Cl-phenyl
72 . 2-Cl-phenyl
73 2-Cl-phenyl
74 2-Cl-phenyl
75 2-Cl-phenyl
76 2-Cl-phenyl
77 2-Cl-phenyl
78 2-Cl-phenyl
79 2-F-phenyl
80 2-F-phenyl
81 2-F-phenyl
82 2-F-phenyl
83 2-F-pheny!
84  2-F-phenyl
85 . 2-F-phenyl
86 2-F-phenyl
87 2-F-phenyl
. 88 2-F-phenyl
89 2-F-phenyl
90 2-F-phenyl]
91 2-F-phenyl
92 2,6-diF-pheny)
93 2,6-diF-phenyl
94 2,6-diF-phenyl
95 2,6-diF-phenyl
96 2,6-diF-phenyl
97 2,6-diF-phenyl
98 2,6-diF-phenyl
99 2,6-diF-phenyl
100 2,6-diF-phenyl
101 2,6-diF-phenyl

. PCT/US99/30316
.:_::5:;:--.=

2-methyl-1-imidazolyl :
.2-'(dime§l;ylaminomethyl)-l-imidazolyl .
2-(N-(cyclopropy}- - |
methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-aminomethyl)phenyl
2—(N-(cyclopentyl)-aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)phenyl
2-(methy1aminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2-(N,N-dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethy])- l-imidazolyl
2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl
2-(N -(cyclobutyl)-aminomethyl)phenyl
2-(N-(cyclopcntyl)-aminomethyl)phenyl
2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl
2-(aminosulfonyl)pheny!
2-(methy]aminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2-(methylsulfonyl)phenyl
2-(N,N-dimethylaminomethyl)phenyl
2-(N-pyrrolidinylmethyl)phenyl
1-methyl-2-imidazolyl
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)- 1-imidazolyl
2-(N-(cyclopropyl-

. methyl)aminomethyl)phenyl
2-(N-(cyclobutyl)-aminomethyl)phenyl
2-(N-(cyclopentyl)—aminomethyl)phenyl
2-(1\1-(3-hydroxypyrrolidinyl)-

- methyl)phenyl
2-(aminosulfonyl)phenyl
2—(methylaminosulfonyl)phenyl
1-pyrrolidinocarbonyl
2~(methylsulfonyl)phenyl
2-(N,N-dimethylaminomethy])phenyl
2-(N -pyrrolidinylmethyl)pheny!
1-methyl-2-imidazolyl -
2-methyl-1-imidazolyl
2-(dimethylaminomethyl)-l-imidazolyl
2-(N-(cyclopropyl-
methyl)aminomethyl)phenyl
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102 2,6-diF-phenyl

103  2,6-diF-phenyl
104  2,6-diF-phenyl
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- 2-(N -(cyclobutyl)-ammomethyl)phenyl
2-(N- (cyclopentyl}-ammomethyl)phenyl

2-(N- (3-hydroxypy1rohdmyl)-
methyl)phenyl
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UTILITY |

The compounds of this invention are useful as anticoagulants for the treatment or
prevention of thromboembolic disorders in mammals. The term "thromboembolic
disorders" as used herein includes arterial or venous cardiovascular or cerebrovascular
thromboembolic disorders, including, for example, unstable angina, first or recurrent
myocardial infarction, ischemic sudden death, transient ischemic attack, stroke,
athefosclerosis venous thrombosis, deep vein thrombosis, thrombophlebitis, arterial
embolism, coronary and cerebral arterial thrombosis, cerebral embolism, kidney
embohsms and pulmonary embolisms. The anticoagulant effect of compounds of the
present invention is believed to be due to mhlbmon of factor Xa or thrombin.

The effectiveness of compounds of the present invention as inhibitors of factor Xa
was determined using purified human factor Xa and synthetic substrate The rate of factor
Xa hydrolysis of chromogenic substrate 52222 (Kabl Pharmacia, Franklin, OH) was

measured both in the absence and. presence of compounds of the present invention.

' Hydrolysis of the substrate resulted in the release of pNA, which was monitored

spectrophotometnca]ly by measunng the increase in absorbance at 405 nM. A decrease in
the rate of absorbance change at 405 nm in the presence of mhlbltor is indicative of
enzyme inhibition. The results of this assay are expressed as inhibitory constant, K;.

Factor Xa determinations were made in 0.10 M sodium phosphate buffer, pH 7.5,
containing 0.20 M NaCl, and 0.5% PEG 8000. The Michaelis constant, K, for substrate
hydrolys:s was determined at 25°C using the method of Lineweaver and Burk. Values of
Kj were determined by allowing 0. 2-0.5 nM human factor Xa (Enzyme Research
Laboratories, South Bend, IN) to redct with the substrate (0.20 mM-1 mM) in the presence
of inhibitor. Reactions were allowed to go for 30 minutes and the velocities (rate of

“absorbance > change vs time) were measured in the time frame of 25-30 minutes. The

following relationship was used to calculate K; values:

, (Vo-¥s/vs = U(K; (1+ S/Km)

where:
Vo is the velocity of the control in the absence of inhibitor;
Vs is the velocity in the presence of inhibitor;
I is the concentration of inhibitor;

Kj is the dissociation constant of the enzyme:inhibitor complex;
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S is the concentration of substrate;
Kijn is the Michaelis constant.

Using the methodology described above, a number of compounds of the present invention

. were found to exhrbrt a K1 of <10 pM, thereby confirming the utrhty of the compounds of -

the present mventxon as effectrve Xa inhibitors.

‘Compounds tested in the above assay are consrdered to be actrve if they exhibit a
K; of <10 pM. Preferred compounds of the present invention have K, s of <1 uM. More
preferred compounds of the present invention have K;’s of <0.1 pM. Even more preferred
compounds of the present invention have K;’s of <0.01 :uM.”Sti.ll more preferred |
compounds of the present invention have K;’s of <0. 001 uM R

The antrthrombotrc effect of compounds of the present invention can be

" demonstrated in a rabblt arteno-venous (AV) shunt thrombosrs model. In th:s model,

rabbits weighing 2-3 kg anesthetrzed with a mixture of xylazrne (10 mg/kg i.m.) and
ketamine (50 mg/kg i. m ) are used A saline-filled AV shunt device is connected between
the femoral arterial and the femoral venous cannulae The AV shunt device consists ofa ~ -
piece of 6-cm tygon tubmg that contains a piece of s11k thread Blood will flow from the
femoral artery via the AV-shunt mto the femoral vein. ’I‘he exposure of flowing blood toa -
silk thread will 1nduce the formatron of a significant thrombus After forty minutes, the

- shunt is disconnected and the silk thread covered with thrombus is wei ghed Test agents or -

vehicle will be given (i.v., ip., s.c., or orally) prior to the openmg of the AV shunt. The

- -percentage inhibition of thrombus formation is detenmned for each treatment group. The

ID50 values (dose which produces 50% inhibition of thrombus formation) are estimated by
linear_regression. S ' o o |

The compounds of formula (I) may also be useful as inhibitors of serine proteases,
notably human thrombm, plasma kallikrein and plasmin: Because of their inhibitory
action, these compounds are indicated for use in the prevention or treatment of
physnologlcal reactlon_s, blood coagulation and inflammation, catalyzed by the aforesaid
class of enzymes. Specifically, the compounds have utility as drugs for the treatment of
diseases arising from elevated thrombin activity such as myocardial infarction, and as
reagents used as anticoagulants in the processing of blood to plasma for diagnostic and
other commercial purposes. |

Some compounds of the present invention were shown to be direct acting inhibitors

of the serine protease thrombin by their ability to inhibit the cleavage of small molecule
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substrates by thrombin.:in a purified system. In vitro inhibitioﬁ_ constants were determined
by the method described by Kettner et al. inJ. Biol. Chem. 1990, 265, 18289-18297,
herein incorporated by reference. In these assays, thrombin-mediated hydrolysis of the
chromogenic substrate $2238 (Helena Laboratories, Beaumont, TX) was monitored
spectrophotometrically. Addition of an inhibitor to the assay mixture results in decreased
absorbance and is indicative of thrombin inhibition. Human thrombin (Enzyme Research
Laboratories, Inc., South Bend, IN) at a concentration of 0.2 nM in 0.10 M sodium
phosphate buffer, pH 7.5, 0.20 M NaCl, and 0.5% PEG 6000, was incubated with various
substrate concentrations ranging from 0.20 to 0.02 mM. After 25 to 30 minutes of
incubation, thrombin activity was assayed by monitoring the rate of increase in absorbance
at 405 nm that arises owing to substrate hydrolysis. Inhibition constants were derived from
reciprocal plots of the reaction velocity as a function of substrate concentration using the
standard methbd of Lineweaver and Burk. Using the methodology described above, some
compounds of this invention were evaluated and found td exhibit a K; of less than 10 pm,
thereby confirming the utility of the compounds of the present invention as effective
thrombin inhibitors. N

The compounds of the present invention can be administered alone or in
combination with one or more additional therapeutic agents. These include other anti-
coagulant or coagulation inhibitory agents, anti-platelet or platelet inhibitory agents,
thrombin inhibitors, or thrombolytic or fibrinolytic agents.

The compounds are administered to a mammal in a therapeutically effective
amount. By "therapeutically effective amount" it is meant an amount of a compound of
Formula I that, when administered alone or in combination with an additional therapeutic
agent to a mammal, is effective to prevent or ameliorate the thromboembolic disease
condition or the progression of the disease.

By "administered in combination" or "combination therapy" it is meant that the
compound of Formula I and one or more additional therapeutic agents are administered
concutrently to the mammal being treated. When administered in combination each
component may be administered at the same time or sequentially in any order at different
points in time. Thus, each component may be administered separately but sufficiently
closely in time so as to provide the desired therapeutic effect. Other anticoagulant agents

(or coagulation inhibitory agents) that may be used in combination with the compounds of
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this invention include warfann and heparin, as well as other factor Xa inhibitors such as
those described in the publications identified above under Background of the Invention.
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-inflammatory drugs (NSAIDS) such as aspirin, ibuprofen,
naprdxen, sulindac, indomethacin, mefenamate, droxicam, diclofenac, sulfinpyrazone, and
piroxicam, including pharmaceutically acceptable salts or pfodrugs thereof. Of the
NSAIDS, aspirin (acetylsalicyclic acid or ASA), and piroxicam are preferred. Other
suitable anti-platelet agents include ticlopidine, including phanhéceuticall'y acceptable

salts or prodrugs thereof. Ticlopidine is also a preferred compound since it is kniown to be

 gentle on the gastro-intestinal tract in use. Still other suitable platelet inhibitory agents

include ITb/Illa antagdnists'; thromboxane-A2-receptor antagonists and thromboxane-A2-
synthetase inhibitors, as well as phahnac'eutically aét:eptéble salts or prodrugs thereof.

- The term thrombin inhibitors (or anti-thrombin agents), as used herein, denotes
inhibitors of the serine protease thrombin. By mhnbxtmg thrombin, various B
thrombm-medxated processes, such as thrombin-mediated platelet activation (thét is, for
example, the aggregation of platelets, and/or the granular secretion of plasminogén
activator inhibitor-1 and/or serotonin) and/or fibrin formation are disrupted. A number of
thrombin inhibitors are known to one of skill in the art and these inhibitors are -
contemplated to be used in combination with the present compounds. Such inhibitors
include, but are not limited to, boroarginine derivatives, borbp‘eptides, heparins, hirudin
and argatroban, including pharmaceutically acceptable salts and prodrugs thereof.
Boroarginine derivatives and boropeptides include N-acetyl and peptide derivatives of
boronic acid, such as C-terminal a-aminoboronic acid derivatives of lysine, ornithine,
arginine, _Homparginine-and corresponding isothiouronium analogs thereof. The term
hirudin, as used herein, includes suitable derivatives or analogs of hirudin, referred to
herein 4s hirulogs, such as disulfatohirudin. Boropeptide thrombin inhibitors include
compounds described in Kettner et al., U.S. Patent No. 5,187,157 and European Patent
Application Publication Number 293 881 A2, the disclosures of which are hereby

incorporated herein by reference. Other suitable boroarginine derivatives and boropeptide

‘thrombin inhibitors include those disclosed in PCT Application Publication Number -
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92/07869 and European Patent Application Publication Nl_imber 471,651 A2, the
disclosures of which are hereby incorporated herein by referenc_e.

The term thrombolytics (or fibrinolytic) agents (or thronibolytics or fibrinolytics),
as used herein, denotes agents that lyse blood clots (thrombi). Such agents include tissue
plasmmogen activator, anistreplase, urokinase or streptokinase, including pharmaceutically
acceptable salts or prodrugs thereof. The term anistreplase, as used herein, refers to
anisoylated plasminogen streptokinase activator complex, as descﬁbed, for example, in
European Patent Application No. 028,489, the disclosure of which is hereby incorporated
herein by reference.herein. The term urokinase, as used herein, is intended to denote both
dual and single chain urokinase, the latter also being referred to herein as prourokinase.

Administration of the compounds of Formula I of the invention in combination
with such additional therapeutic agent, may afford an efficacy advantage over the
compounds and agents alone, and may do so while permitting the use of lower doses of
each. A lower dosagé minimizes the potential of side effects, thereby providing an
increased margin of safety.

The compounds of the present invention are also useful as standard or reference
compounds, for example as a quality standard or control, in tests or assays involving the
inhibition of factor Xa. Such compounds may be provided in a commercial kit, for
example, for use in pharmaceutical research involving factor Xa. For example, a
compound of the present invention could be used as a reference in an assay to compare its
known activity to a compound with an unknown activity. This would ensure the
expenmenter that the assay 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 or protocols, compounds according to the present mvmtlon
could be used to test their effectiveness.

The compounds of the present invention may also be used in diagnostic assays
involving factor Xa. For example, the presence of factor Xa in an unknown sample could
be detérmined by addition of chromogenic substrate $2222 to a series of solutions
containing test sample and optionally one of the compounds of the present invention. If
production of pNA is observed in the solutions containing test sample, but not in the
presence of a compound of the present invention, then one would conclude factor Xa was
present,
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" Dosage and Formulation

The compounds of this invention can B'e administered in such oral dosage
forms as tablets, capsules (each of which includes sustamed release or timed release
fonnulatlons), pills, powders granules elixirs, tinctures, suspensions, syrups, and
emulsions. They may also be ad_mrmstered in intravenous (bolus or infusion),
intraperitoneal, subcutaneous, or intramuscular fo'rm, all 'using dosage forms well known
to those of ordinary skill in the pharmaceutlcal arts. They can be administered alone, but
generally will be admrmstered witha pharmaceutlcal carrier selected on the basis of the
chosen route of admrmstratlon and standard pharmaceutrcal practice.

The dosage regimen for the compounds of the present invention will, of course,
vary depending upon known factors, such as the pharmacodynamic characteristics of the
particular agent and its mode and route of adlninistration;" the species, age, séx, health,
medical condition, and weight of the recipient; the nature and extent of the symptoms; the
kind of concurrent treatment; the frequency of treatment; the route of administration, the
renal and hepatic function of the patient,and the effect desired. A physician or veterinarian

can determine and prescnbe the effective amount of the drug required to prevent counter,
or arrest the progress of the thromboembohc disorder. '

By way of general guidance, the daily oral dosage of each active 1ngred1ent when

'used for the indicated effects, will range between about 0. 001 to 1000 mg/kg of body

weight, preferably between about 0.01 to 100 mg/kg of body weight per day, and most
preferably between about 1.0 to 20 mg/kg/day. Intravenously, the most preferred doses will
range from about 1 to.about 10 mg/kg/minute during a constant rate infusion. Compounds

of this invention may be administered in a single daily dose, or the total daily dosage may

* be administered in divided doses of two, three, or four times daily.

Compounds of this invention can be administered in intranasal form via topical use
of suitable intranasal vehicles, or via transdermal routes, using transdermal skin patches.
When administered in the form of a transdermal delivery system, the dosage
administration will, of course, be continuous rather than intermittent throughout the
dosage regimen. ' '

The compounds are typically administered in admixture with suitable
pharmaceutical diluents, excxplents or carriers (collectrvely referred to herein as

pharmaceutical carriers) suitably selected with respect to the intended form of
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administration, that is, oral tablets, capsules, elixirs, syrups and the like, and consistent

- with conventional pharmaceutical practices.

For instance, for oral administration in the form of a tablet or capsule, the active
drug component can be combined with an oral, non-toxic, pharmaceutically acceptable,
inert carrier such as lactose, starch, sucrose, glucose, methyl callulose, magnesium
stearate, dicalcium phosphate, calcium sulfate, mannitol, sorbitol and the like; for oral
administration in liquid form, the oral drug components can be combined with any oral,
non-toxic, pharmaceutically acceptable inert carrier such as ethanol, glycerol, water, and
the like. Moreover, when desired or necessary, suitable binders, lubricants, disintegrating
agents, and coloring agents can also be incorporated into the mixture. Suitable binders
include starch, gelatin, natural sugars such as glucose or beta-lactose, com 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 sodium oleate, sodium stearate, magnesium stearate, sodium
benzoate, sodium acetate, sodium chloride, and the like. Disintegrators include, without
limitation, starch, methyl cellulose, agar, bentonite, xanthan gum, and the like.

The compounds of the present invention can also be 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.

Compounds of the present invention may also be coupled with soluble polymers as
targetable drug carriers. Such polymers can include polyvinylpyrrolidone, pyran.
copolymer, po]yhydroxypropyhnethacrylarmdephenol
polyhydroxyethylaspartamidephenol, or polyethyleneoxide-polylysine substituted with
palmitoyl residues. Furthermore, the compounds of the present invention may be coupled
to a class of biodegradable polymers useful in achieving controlled release of a drug, for
example, polylactic acid, polyglycolic acid, copolymers of polylactic and polyglycolic
acid, polyepsilon caprolactone, polyhydroxy butyric acid, polyorthoesters, polyacetals,
polydihydropyrans, polycyanoacylates, and crosslinked or amphipathic block copolymes
of hydrogels.

Dosage forms (pharmaceutical compositions) suitable for administration may

contain from about 1 milligram to about 100 milligrams of active ingredient per dosage
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unit. In these pharmaceutical compositions the active ingredient will ordinarily be present
in an amount of about 0.5-95% by weight based on the total weight of the composition.
 Gelatin capsules may contain the active ingredient and powdered catriers, such as
lactose, starch, cellulose dex_ivatives, magnesium stearate, stearic acid, and the like. Similar
diluents can be used to make compressed tablets. Both tablets and capsules can be -
manufactured as sustained release products to provide for continuous release of medication
over a period of hom's. Compressed tablets can be sugar coct'ed or film coated to mask any

unpleasant taste and protect the tablet from the atmosphere; or enteric coated for selective

_ d1smtegrat10n in the gastromtestmal tract.

L1qu1d dosage forms for oral administration can contain colormg and ﬂavormg to
increase patient acceptance. - _ '
In general, water, a suitable oil, saline, aqueous dextrose (glucose), and related

sugar solutions and glycols such as propylene glycol or polyethylene glycols are suitable

_ carriers_fcr parenteral so_lu'tions. Solutions for parenteral administration preferably contain

a water soluble salt of the active ingredient, suitable stabilizing agents, and if necessary, 3

.buffer substances. Antioxidizing agents such as sodium bisulﬁt'e sodium sulfite, or

ascorbic acid, either alone or combined, are suitable stabilizing agents. Also used are cltnc
acid and its salts and sodmm EDTA. In addition, parenteral solutions can contain '
preservatlves such as benzalkonium chloride, methy}- or propyl-paraben, and
chlorobutanol.

Suitable pharmaceutlcal carriers are described i in Remington's Pharmaceutical
Sciences, Mack Pubhshmg- Company, a standard reference text in this field.

Representative useful pharmaceutical dosage-forms for administration of the
compounds of this invention can be illustrated as follows:

Capsules
A large number of unit capsules can be prepared by filling standard two-plece

hard gelatin capsules each with 100 milligrams of powdered active ingredient, 150

milligrams of lactose, 50 milligrams of cellulose, and 6 mllhgrams magnesium stearate.
 Soft Gelatin Capsules -

A mixture of active ingredient in a digestable oil such as soybean 011
cottonseed oil or olive o;l may be prepared and injected by means of a positive
displacement pump into gelatin to form soft gelatin capsules containing 100 milligrams of
the active ingredient. The capsules should be washed and dried.
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Tablets rriay be prepa_red by conventional procedures so that the dosage unit is
100 milligrams of active ingredient, 0.2 milligrams of colloidal sificon 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 palatability or delay absorption.

Injectable | _ _ _

A parenteral composition suitable for administration by injection may be

prepared by stirring 1.5% by weight of active ingredient in 10% by volume propylene
glycol émd water. The solution should be made isotonic with sodium chloride and

sterilized.
Suspens ion

An aqueous suspension can be prepared for oral administration so that each 5
mL contain 100 mg of finely divided active ingredient, 200 mg of sodium carboxymethyl
cellulose, 5 mg of sodium benzoate, 1.0 g of sorbitol solution, U.S.P., and 0.025 mL of
vanillin. _ . L

Where the compounds of this invention are combined with other anticoagulant
agents; for exainple, a daily dosage may be about 0.1 to 100 milligrams of the compound
of Formula I and ébout 1 to 7.5 milligrams of the second anticoagulant, per kilogram of
patient body weight. For a tablet dosage form, the compounds of this invention generally
may be presenf m an aniount of about 5 to 10 milligrams per dosage unit, and the second
anti-éoagulant in an amount of about 1 to 5 milligrams per dosage unit.

Where the corhpounds of Formula I are administered in combination with an anti-
platelet agent, by way of general guidance, typically a daily dosage may be about 0.01 to
25 milligrams of the compound of Formula I and about 50 to 150 milligrams of the anti-
platelet agent, preferably about 0.1 to l:m_ill_igrams of the compound of Formula I and
about 1 to 3 milligrams of antiplatelet agents, per kilogram of patient body weight.

Where the compounds of Formula I are adminstered in combination with
thrombolyﬁc agént, typically a daily dosage may beabout 0.1 to 1 milligrams of the
compound of Formula I, per kilograml_of patient body weight and, in the case of the
thrombolytic agents, the usual dosage of the thrombolyic agent when administered alone

- may be reduced by about 70-80% when administered with a compound of Formula I.
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Where two or more of the foregoing second therapeutic agents are administered
with the compound of qujniuxa I, generally the a_nl'ount of each eompt)nent ina typical
daily dosage and typ'ical. dosage form may be redueed relét:i:\:;e to theusual dosage of the
agent when administered a]one, in view of the additive or synerg:stlc effect of the
therapeutic agents when administered in combination. |

Particularly when provided as a single dosage unit,"the potential exists for a -
chemical interaction between the combined active mgredlents For this reason, when the -
compound of Formula I and a second therapeutic agent are t;’_ombined_ ina single dosage
unit they are formulated such that although the active ingredients are combined in a single
dosage unit, the physice:l ¢§ntact between the acﬁve'ing;-edients is minimized (that is,
reduced). For example, one active ingredient may be enteﬁe '_eoated. By enteric coating one
of the active ingrediente, 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 tﬁeS'e components is not released -

in the stomach but rather is released in the intestines. One”o:fe the active ingredients may
also be coated with a material that effects a sustained-release throughout the
gastrointestinal tract and also serves to minimize physical: contact between the combined
active ingredients. Furthermore, the sustained-released component can be additionally
enteric coated such that the release of this component OCenrs-only in the intestine. Still
another approach would involve the formulation ofa combinetion product in which the
one component is coated with a sustained and/er enteric releése polymer, and the other
component is also coated with a polymer such as a lowwscos1ty grade of hydroxypropyl
methylcellulose (HPMC) or other apptopnate materials as known in the art, in order to
further separate the active components. The polymer coatmg serves to form an additional
barrier to interaction with the other component.

These as well as other ways of minimizing contact between the components of
combination products of the present invention, whether administered in a single d'o'sag'e.
form or' administered in separate forms but at the same tim.e'b’y the same manner, will be
readily apparent to those skilled in the art, once armed w1th 'tfle present disclosure.

Obviously, numerous modifications and variations of the present invention are
possible in light of the above teachings. It is therefore to be ’u_nderstood that within the
scope of the appended claims, the invention may be pracfi'ced otherwise that as specifically

described herein.
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WHAT IS CLAIMED IS: . :
1. A compound selected from the group:
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5 or a stereoisomer or pharmaceutically acceptable salt thereof, wherein compounds of the

above formulas are substituted with 0-2 R3;

G is a group of formula I or II:
=
CCECQ
10 -'
I i
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ring D is selected from -(CHy)3-, -(CHz)4-, -CHaN=CH-, -CH,CHsN=CH-, and a 5-6
membered aromatic system containing from 0-2 heteroatoms sélect_ed from the
group N, O, and S, provided that from 0-1 O and S atoms are present;

ring D, when present, is substituted with 0-2R;

E is selected from pheny], pyridyl,: pyrimidyl, pyrazinyl, and pyridazinyl, substituted with
0-1R; '

R is selected from Cl, F, Br, I, OH, C)_3 alkoxy, NH,, NH(C;.3 alkyl), N(C}.3 alkyl),,
CH,NH3, CHaNH(C) .3 alkyl), CHaN(C).3 alkyl),, CH,CH3;NH3,
CH2CH,NH(C.3 alkyl), and CH2CH,N(C .3 alkyl),;

alternatively, ring D is absent; -

when ring D is absent, ring E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and
pyridazihy_l, and ring E is substituted with R” and R’;

R” is selected from F, C, Br, ], OH, C_3 alkoxy, CN, C(=NRS)NRTRS,
NHC(=NR#)NRR®, NRECH(=NR?), C(O)NR7RS, (CRSRS}NRRS, SH, C1.3

alkyl-S, S(O)R3b, S(O),R32, S(0),NR2R22, and OCFs;

R’ is selected from H, F, Cl, Br, ], SR3, CO,R3, NO,, (CH2)OR3, Cj4 alkyl, OCF;, CF3,
'C(O)NR7RS, and (CR3R9),NR7RS; '

alterndtively, R” and R’ combine to form methylenedioxy or ethylenedioxy;
ZisN or CRlz

Zlis S, O, or NR3;
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. Z2 is selected from H, C).4 alkyl, phenyl, benzyl, C(O)R3, and S(O),R3c;

RI2is selected from H, (CHz)rR", -CH=CH-R!', NCH;R!", OCH,R ", SCHRY",
NH(CH2)2(CH2)tR" O(CHz)z(CHz)tR" and S(CHz)2(CH2RY; |

RY" s selected from H, Cy.3 alkyl, , CI, Br, L -CN, CHO, (CF2),CF3, (CH3),OR?,
NR2R?a, C(O)R2° OC(O)R2 (CFz),-C02R2° S(O),,R:’-b NRZ(CHj),OR2,
(—-NRZ")NR2R2a NR2C(0)R2b NR2C(O)R3, NRZC(O)NHRZb NRZC(O)ZRZa
OC(O)NR22R2b, C__(O)NRZRZ‘*, C(O)NR’-(CHz),()RZ, SO,NR2R22, NR2SO,R2b,
Ci carbocycli§ ;_';e;'isidue substituted with 0-2 R4a, é.nd 5-10 membered heterocyclic
system containi_ng ﬁ'om 1-4 heteroatoms selected from the group consisting of N,

O, and S substituted with 0-2 R4a;.

R1” is selected from H, CH(CH20R2),, C(O)R%, C(O)NR2R22, S(O)R?b, S(O);R2b, and
SO,NR2R28; -

R2, at each occurrexice, isl's'_élected from H, CF3, C1;5' alkyl, benzyl, C3.¢ carbocyclic
residue substituted with 0-2 R4b, a Cj-5 carbocyclic—CHz- residue substituted with
0-2 R4b, and 5-6 membered heterocychc system contammg from 1-4 heteroatoms
selected from the group cons1stmg of N, O and S substltuted with 0-2 R4b;

R2a, at each occurrencé, is selected from H, CF3, C1¢ alky], benzyl, C3.¢ carbocyclic
residue substituted with 0-2 R4, and 5-6 membered heterocyclic system containing -
~ from 1-4 heteroatoms selected from the group con;sisting of N, O, and S substituted

with 0-2 R4b;

R2b, at each occurrence, is selected from CF3,Ci4 a]koxy, Cl-6 alkyl, benzyl, C3.¢ -

carbocyclic residue substituted with 0-2 R4b, and 5-6 membered heterocyclic

system containing from 1-4 heteroatoms selected from the group consisting of N,

0, and S substituted with 0-2 R%b;
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R2¢, at each occurrence, is selected from CF3, OH, C14 alkoxy, Cl-6 alkyl benzyl, C3.¢

carbocyclic residiié substituted with 0-2 R4®, and 5% membered heterocyclic
system containing from 1-4 heteroatoms selected from the group cons1stmg of N,
O, and'S substituted with 0-2 R4b;

alternatively, R2 and R23, together with the atom to which they are attached, combine to
form a 5 or 6 membered saturated, partially saturated or unsaturated Ting
substituted with 0-2 R4 and containing from 0-1 additional heteroatoms selected
from the group consisting of N, O, and S;

R3, at each occurrence, is selected from 'H, Ci4 alkyl, and phenyl;

R3a, at each occurrence, is selected from H, C)_4 alkyl, and phenyl;

R3b, at each occurrence, is selected from H, Cj4 alkyl; and phenyl;

R3¢, at each occurrence, is selected from C 1-4 alkyl, and phehyl;

A is selected from: _ _ .
Cs.10 carbocyclic residue substituted with 0-2 R4, and

5-10 membered heterocyclic system containing from 1-4 heteroatoms selected from
the group consisting of N, O, and S substituted with 0-2 R%;

B is selected from:

X-Y, C(=NR2)NR2R22, NR2C(=NR2)NR2R2z,
C3.10 carbocyclic residue'substituted with 0-2 R4a_ and
5-10 membered heterocyclic syst'em. containing from 1-4 heteroatoms selected from

the group consisting of N, O, and S substituted with 0-2 Réa

X is selected from C).4 alkylene, -CR2%(CR2R2b)(CHy),-, -C(0)-, -C(=NR1")-,
“CR*NRI"R2)-, -CR(OR?)-, -CRY(SR?)-, -C(O)CR2R?*., -CR2R2C(O), -S(O)pr,

\
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-S(0),CR2R24-, -CRZR22§(O)yp-, -S(O)2NR2-, -NR2S(O)z-, -NR?S(0),CR?R2%,
-CR?R235(0),NR2-, NR2S(O);NR2-, -C(O)NR%-, -NR2C(O)-,
-C(O)NR2CR?R22-, -NR2C(O)CR2R22-, -CRZR25C(O)NR2-, -CR2R2ENR2C(O)-,
-NR2C(0)O-, -OC(O)NRZ-, -NR2C(O)NR2-, -NR2-, -NR2CR2R22., -CRZR22NR2-,
O, -CR2R220-, and -OCR?R?A-; ' | |

Y is selected from:
CH,NR2R2a;
CH,CH,NR2R22; _
C. 10 carbocyclic residue substituted with 0-2 R42, and
5-10 membered heterocyclic system containing from 1-4 heteroatoms selected from

the group consisting of N, O, and S substituted with 0-2 Réa;

R4, at each occurrence, is s-elected from H, =0, (CH2);OR2, F, Cl, Br, 1, C}_4 alkyl, -CN, )
NO,, (CH2),NR2R23, (CH3),C(O)R2¢, NR2C(O)R2b, C(O)NR2R?2, "
NR2C(O)NR2R2a, C(=NR2)NR?R?3, C(——NS(O)2R5)NR2R2a
NHC(=NR2)NR2R22, C(O)NHC(=NR?)NR2R22, SO,NR2R22, NRZSOZNRzRfZa
NR2S0,-C;4 alkyl, NRZSO2R3, S(O)pR3, (CF2):CF3, NCH3R!", OCH2RY”,
SCH3R!”, N(CHz)2(CH2)RY', O(CH2)2(CH2)RY', and S(CH2)2(CH2)RY’;

alternatively, one R4 is a 5-6 membered aromatic heterocycle confaining from 1-4
heteroatoms selected from the group consisting of N, O, and S; |

R4, at each occurrence, is selected from H, =0, (CH2)ORZ, (CH,),-F, (CHz)r-Br, (CHy)r-
Cl, CL, Br, F, 1, C1.4 alkyl, -CN, NOy, (CH2):NR?R?2, (CHz) C(O)R®,
“NR2C(O)R2, C(O)NRZRZa (CHz),N—CHOR3 C(O)NH(CHZ)ZNRZRZa
NR?C(O)NR?R?%, C(-NR)NRZR?, NHC(—NRZ)NRZRZﬂ SO,NR2R?3,
NR2SO,NR2R28, NR2S0,-C}.4 alkyl, C(O)NHSO0,-C 4 alkyl, NR2SO2RS,
S(O)pRS, and (CF2)CF3; |
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alternatively, one R42 is a 5-6 membered aromatic heterddycle containing from 1-4
heteroatoms selected from the group consisting of N, O, and S substituted with 0-1
R3;

R4, at each occurrence, is selected from H, =0, (CH2),OR3, F, Cl, Br, I, C.4 alkyl, -CN,
NO2, (CH2)NR3R3%, (CH);,C(O)R3, (CH,);C(O)OR3¢, NR3C(O)R3®,
C(O)NR3R32, NR3C(O)NR3R32, C(=NR3)NR3R32, NR3C(=NR3)NR3R3,
SO2NR3R32, NR3SOsNR3R3a NR3S0,-C;4 alkyl, NR3SO,CF3, NR3SO,-
phenyl, S(O)yCF3, S(0)p-Ci-4 alkyl, S(O)p-phenyl, and (CF,),CFs3;

R5, at each occurrence, is selected from CF3, C}. alkyl, phenyl substituted with 0-2 RS,
and benzyl substituted with 0-2 R6;

RS, at each occurrence, is selected from H, OH, (CH2),OR2, halo, Cj_4 alkyl, CN, NO»,
(CH2),-NR2R2a,(CHz)rC(O)RZb, NR2C(O)R2b, NR2C(O)NR2R22, C(=NH)NH2,
NHC(=NH)NH,, SO;NR2R?2a, NR2802NR2R23, and NR2S0,Cj4 atkyl;

R7, at each occurrence, is selected from H, OH, Cy.¢ alkyl, Cj.¢ alkylcarbonyl, Cj.¢
alkoxy, C)4 alkoxycarbonyl, (CHz)p-phenyl, Cs. 19 aryloxy, Ce.10 aryloxycarbonyl,
Cé-10 arylmethylcarbonyl, C;4 alkylcarbonyloxy Cj.4 alkoxycarbonyl, Cs.10
arylcarbonyloxy C,4 alkoxycarbonyl, Cj_g alkylaminocarbonyl, -
phenylaminocarbonyl, and i)hcnyl C1-4 alkoxycarbonyl;

R3, at each occurrence, is selected from H, Cj_¢ alkyl and (CHp)y-phenyl;
alternatively, R7 and R8 combine to form a 5 or 6 membered saturated, ring which

contains from 0-1 additional heteroatoms selected from the group consisting of N
O, and S;

1

R, at each occurrence, is selected from H, Cy.g alkyl and (CHy)y-phenyl;
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n, at each occurrence, is sglected_ from 0, 1, 2, and 3;

m, at each occurrence, is selected from 0, 1, and 2;

5. p, at each occurrence, is selected from 0, 1, and 2;

r, at eac_:h occurrence, is éelecto;d ﬁom 0,1,2, énd 3; -

s, at each ocg:mrenée, is sgleéte‘d .from 0,1, énd 2; and,

10

t, at each occurrence, is selected from 0, 1, 2, and 3.

2. A compound of Claim 1, wherein the compound is selected from the group:
15 |
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wherein compounds of the above formulas are substituted with 0-2R3;

G is selected from the group:
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: OCH3 NHZ Ci
OCHg cl NH,
i _CH,NH, @CHzNHz . CHoNH,
F
F
J:E/CHZNHz F\é/CHZNHz /@/CHzNHz
F HaNH,C™ |
/é,cnzm-cz CHaNH, @cnzwz
H3CO OCH,3
OCH,4
CH,NH,
CH,NH,
§
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NH, '
HoN HoN
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NH, NH, - NH, r!l NH,
=
' _ I ~ Z ZZ
o) S N N
NH, NH, NH, NH,
N
O . S H H
~ NHp NH, H NHe
NH, NH, NH, NH,
R
_ | Z P e 7
NHZ NHZ . NHz
=

5 Adisselected from one of the following carbocyclic and heterocyclic systems which are
substituted with 0-2 R4;
phenyl, piperidinyl, piperazinyl, pyridyl, pyrimidyl, furanyl, morpholinyl
thiophenyl, pyrrolyl, pyrrolidixiyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
pyrazolyl, imidazolyl, oxadiazolyl, thiadiazolyl, triazolyl, 1,2,3-oxadiazolyl,

10 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazoly], 1,3,4-thiadiazolyl, 1,2,3-triazolyl,
1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, benzofuranyl, benzothiofuranyl,
indolyl, benzimidazolyl, benzoxazolyl, benzthiazolyl, indazolyl, benzisoxazolyl,
benzisothiazolyl, and isoindazolyl;

3

15
B is selected from: H, Y, and X-Y

-
b
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X is selected from C;.4 alkylene, -C(O)-, -C(=NR)-, -CR2(NR2R?23)-, -C(O)CR2R22-,
-CR?R?2C(0), -C(O)NR2-, -NR2C(O}-, -C(O)NR2CRZR?2., -NR2C(O)CR2R2a-,
_CRZR22C(O)NRZ-, -CRZR?SNR2C(O)-, -NR2C(O)NR?-, -NRZ-, -NRZCR?R22.,
-CR2R2aNR2-, O, -CR2R220-, and -OCR2ZR22-;

5
Y is CH,NR2R22 or CH,CH,NR?R?23;
alternatively, Y is selected from one of the following carbocyclic and heterocyclic systems
| that are substituted with 0-2 R42;
10 cycloprqpyl,' cyclopentyl, cyclohexyl, phenyl, piperidinyl, piperazinyl,

pyridyl, pyrimidyl, furanyl, morpholinyl, thiophenyl, pyrrolyl, pyrrolidinyl,
oxazolyl, isoxazolyl, isoxazolinyl, thiazolyl, isothiazolyl, pyrazolyl, inﬁdazolyl,
oxadiazolyl, thiadiazolyl, tn'aiolyl,_ 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,3-thiadiazolyl, I,2;4-ﬂ1iadiazolyl,

15 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl,
1,3 4-triazolyl, benzofuranyl, benzothiofuranyl, indolyl, benzimidazolyl,
benzoxazolyl, benzthiazolyl, indazolyl; beniisoxazolyl, benzisothiazolyl, and

isoindazolyl;

20 gltematively, Y is selected frdm t_he.follov_ving bicyclic heteroaryl ring systems:

R p R* Ny -
“\\ K\ T xf\N 3 //] 4 R\ K
Ri— Rps N 2 .4 N l 4 R />
N A N’R ’ '\K L R \K \N"R N__~ \R"

' , R
IR\ K, //\ K X X\
Copdi N ) N
R Y TN pd :
=z \R4 Z~N R XX
L3

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

LD
R | )
and NNA \R" ;

=2
z=2Z

25 sisO.

3. A compound of Claim 2, wherein the compound is selected from the group:
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Z Z Y

/7 \ | N// \ T 7\
N N N N N N

\N ‘A_B N A—__B N

o)

G—P‘ )s | | G _

4y, ° | G,J)s ©

wherein compounds of the above formulas are substituted with 0-2 R3;

Gis sélectéd from the group:
10
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4. A compound of Claim 3, wherein:

5 Gis selected from:

| i “CHoNH, i

OCH;,4 CHoNH,
F\ér CHaNH, ©/CH2NH2 /©/CH2NH2 { CHNH,
F F | F
HoN H,N HoN

HoN

HoN H,N
d
O O Oy
X \
N -0 )

10
5. A compound of Claim 4, wherein:
A is selected from phenyl, pyridyl, and pyrimidyl, and is substituted with 0.2 R4; and,
15
B is selected from X-Y, phenyl, pyrrolidino, morpholino, 1,2,3-triazolyl, and imidazolyl,
and is substituted with 0-1 R4a,
R2, at each occurrence, is selected from H, CH3, CH,CH;, cyclopropylmethyl, cyclobutyl,
20 and cyclopentyl;
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R2a_ at each occurrence, is H or CHj;

alternatively, R2 and R23, together with the atom to which they are attached, combine to
form pyrrolidine substituted with 0-2 R4b;

R4, at each occurrence, is selected from OH, (CH);OR2, halo, C).4 alkyl, (CH),NR2R2a,
and (CF2),CFs;

R4 is selected from C.4 alkyl, CF3, (CH2);OR?, (CH2),NRZR22, S(O),R5, SO,NR2R?3, -
and 1-CFs-tetrazol-2-yl; |

R4b, at eacﬁ occurrence, is selected from H, CHj, and OH;

RS, af each occurrence, is .selected from CF3, C;.6 alkyl, phenyl, and benzyl;
X is CH» or C(O);

Y is selected from pyrrolidino and morpholipo; and,

1, at each occurrence, is selected from 0,1,and 2.

6. A compound of Claim 5, wherein:

A is selected from the group: phenyl, 2-pyridyl, 3-pyridyl, 2-pyrimidyl, 2-Cl-phenyl, 3-Cl-
phenyl, 2-F-phenyl, 3-F-phenyl, 2-methylphenyl, 2-aminophenyl, and 2--
methoxyphenyl; and,

B is selected from the group: 2-(aminosulfonyl)phenyl, 2-(methylaminosulfonyl)phenyl, 1-
pyrrolidinocarbonyl, 2-(methylsp1lfonyl)phenyl, 2-(N,N-
dimethylaminomethyl)phenyl, 2-(N-pyrrolidinylmethyl)phenyl, I-methyl-2-
imidazolyl, 2-methyl-1-imidazolyl, 2-(dimethylaminomethyl)-1-imidazolyl, 2-(N-

.
\\!\\\\}\\\\\}l\\}\\\\\!\\ W
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(cyclopropylmiethyl)aminomethyl)phenyl, 2(N -(c'yélObutyl)aminomethyl)phmyl,
2-(N-(cyclopentyl)aminomethyl)phenyl, and 2(N-(3- -
hydroxypyrrolidinyl)methyl)phenyl. '

7. A compound of Claim 1, wherein the compound is selected from:

1-[4—Methoxyphenyl]—3-cyano-6-[2’-methylsulfonyl-3-ﬂuoro-[l ,1'}-biphen-4-yl}-1,4-
dihydropyrazolo-[4,3-d]-pyrimidine-5,7-dione;

1-[4-Methoxyphenyl]-3- -(methoxycarbonyl)-6-[2'- -aminosulfonyl-3-fluoro-[1, 1'}-biphen-4-y1}-1,6-
dihydropyrazolo-[4,3-d)-pyrimidin-7-one;

1-[4-Methoxyphenyl}-3-(aminocarbonyl)-6-[2 *-aminosulfonyl-3-fluoro-{1,1°}-biphen-4-yl}-1,6-
dihydropyrazolo-[4,3-d]-pyrimidin_-?—one;

1-[4-Methoxyphenyl]-3 -(metl10xycarbony1)-6—[2’-aminosulfonyl—[ 1,1’}-biphen-4-y1)-1,6-
dihydropyrazolo—[4,3-d]-pyrirnidin—?—one;

-[4-Methoxyphenyl]—6-[2’-ammosulfonyl—[ 1,1°)-biphen-4-yl}-1 6-d1hydropyrazolo—[4 3-d}-

pyrimidin-7-one-3-carboxylic acid;

-[4-Methoxyphenyl]-3-(ammocarbonyl)—6—[2 -aminosulfonyl-[1, l’]-blphen-4-yl]-l 6-
dihydropyrazolo-[4, 3-d]-pyrimidin-7-one;

l-[4-Methoxyphenyl]—3-cyano-'6-[2’-aminosulfonyl—[l ,1’])-biphen-4-yl}-1 ,6-dihydropyrazolo-[4,3-
d}-pyrimidin-7-one;

1 -[4-Methoxyphenyl]-3-(aminomethyl)-6-[2 -aminosulfonyl-[1,1°)-biphen-4-y1]-1,6-
dihydropyrazolo-[4,3-d]-pyrimidin-7-one;

1-[4-Methoxyph_eny]]—3-(ethoxycarbonyl)-6- [4-(2-methylimidazol-1 *-yl)phenyl]-1,6-
dihydropyrazolo-[4,3-d]-pyrimidin-7-one;
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1-{4-Methoxyphenyl]-3- (ammocarbonyl)-6-[4-(2-methyhm1dazol-l’-yl)phenyl]-l 6-
d1hydropyrazolo—[4 3-d]-pyrimidin-7-one; ' '

1-[4-Methoxyphenyl]-3-(ethoxycarbonyl)-6-[2°-N-pyrrolidinylmethyl-[1,1 ’]—biphen-4-yl]-l ,0-
dihydropyrazolo-[4,3-d)-pyrimidin-7-one; '

-[4-Methoxyphenyl]-3-(ethoxycarbonyl)-6—[2’—N-py:rohdmylmethyl—[ 1,1°]-biphen-4-yl}-1,4,5,6-
tetrahydropyrazolo—[4 3-d]-pynm1dm-7 -one;

-[4-Methoxyphenyl]-3-(am1nocarbony1)-6—[2’-N-pyrrohdmylmethyl—[l 1’]-b1phen-4-yl] 1,6-
dihydropyrazolo-[4, 3 d]-pynm1d1n—7-one : :

-[4—Methoxyphenyl]—3-cyam—6-[2’-N-pyrrohdmylmethyl-[1 I’]-blphen-4-y1]-1 6-
d1hydropyrazolo—[4 3-d]-pynm1d1n—7—one '

1- [4-Methoxypheny1]—3-(ethoxycarbonyl)—G-[2-ﬂuoro»4—(2-d1methylammomethylnmdazol-l ?
yl)phenyl]}-1, 6-dihydropyrazolo—[4 3-ﬂ-pynm1d1n-7-one

1-[2-Aminomethylphenyl}3f(eﬂ10xycarbony1}6-[2-'—methylsulfonyl-[l ,1 ']-bfphen—'4-yl]—l ,6-
dihydropyrazolo—[4,3fdj-pyrimidin-?-one;

1- [3-Ammotmmomethylphenyl]-3-methyl-6—[2'-annnosulfonyl—[1 l']-blphen-4-y1] 1,4,5,6-
tetrahydropyrazolo-[3 ,4-c]-pyridin-7-one;

-[2-Ammomethylphenyl]—3-methyl-6-[2'-am1nosulfonyl-[l 1']-b1phen-4~yl] 1,4,5,6-
tetrahydropyrazolo-[3; 4-c]-pyridin-7-one; '

1-{3-Aminobenzisoxazol-5°-y1]-3 -methyl-6—[2'-aminosulfoﬁyl‘-[ 1,1'}-biphen-4-y1}-1 ,4,5,6-
tetrahydropyrazolo-[3,4-c]-pyridin—7-one;

1- [4-Methoxyphenyl]-3-cyano—6—[2’-N,N—dlmethylammomethyl-[1 I’]—blphen-4-yl]-l 6-
d1hydropyrazolo—[4 3-d]-pyrimidin-7-one;
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l-[4-Methoxyphenyl]-37¢yéno-5-methyl-6—[2 ’fN,N-dhnethyléininometllyl-{l,l ’}-biphen-4-yl}-1,6-

dihydropyrazolo-[4,3-d]-pyrimidin-7-one;

1 -[2-Aminomethy]phenyl]-3-cyano-6—[2'-methy]sulfo_nyl—3 -fluoro-{1,1')-biphen-4-yl}-1,6-

dihydropyrazolo~[4,3-d]-pyrimidin--7-one;

1 —[4-Methoxyphenyl]-3-uiﬂuoromethyl-4-methyl-6_-[2'-aminosulfony1—[ 1,1']-biphen-4-yl}-1,6-

dihydropyrazolo-[3,4-d]-pyxidazin-7—one;

1 -[4—Methoxyphenyl]-3-triﬂuoromethyl-4_—methyl—6-[2 -N-pymolidinylmethyl-[1,1'] -biphen-4-yl}- -

1,6-dihydropyrazolo-[3 »4-d]-pyridazin-7-one,

1-[3-Aminobenzisoxazol-5 -yl}-3-trifluoromethyl-6-[4-(1 -methylimidazol-2’-yl)phenyl]-

1 ,6-dihydropyrazolo-[4,3-d]-pyﬁmidin—7-one;

l-[4-Methoxyphenyl]-3-(ethoxycarbonyl)—6—[2’-hydroxymethyl—S -fluoro-[1,1’]-biphen-4-

yl}-1 ,6-dihydropyrazolo—[4,3-d]-pyrimidin-7—one_;

l-[4-Methoxyphenyl]—3—(ethoxycarbonyl)-6-[2’-N-pyrrolidinylmethyl—3-ﬂuoro-{1,1 ’]-
biphen-4-y1]-1 ,6-dihydropyrazolo-[4,3—d]-pyﬁmidin—7—one;

1-{4-Methoxyphenyl}-3 -(aminocarbqnyl)—G—[Z’-N-pytrolidinyhnethyl-S—ﬂuoro-[ LI’]-
biphen—4-yl].-l,6—dihydropyrazolo—[4,3-d_]-pyrimidin-7—one;

1-[4-Methoxyphenyl]—3-(aminocarbonyl)-6-[2’-(3-(R)-hydroxy-N—pyrrolidinylmethyl)-3—
fluoro-(1,1°}-biphen-4-y1]-1 ,6-dihydropyrazolo-[4,3 -d}-pyrimidin-7-one;

1-[4-Methoxyphenyl]-3-(N-formylaminomethyl)-6—[2 *-methylsulfonyl-3-fluoro-[1,1°]-
biphen—4~yl]-l,6-dihydropyra’zolo—[4,3-ﬂ-pyﬁmidin—?—one;

1-[3-Aminobenzisoxa_zol-5 *-y1]-3-(ethoxycarbonyl)-6-[2 *-hydroxymethyl{1,1°]-biphen-4-

yl}-1,6-dihydropyrazolo-[4,3 -d)-pyrimidin-7-one;

299

—
O w



10

15

20

25

30

© WO 00/39131 PCT/US99/30316

1 -[3-Aminobenzisoxazdl_—5 ’-'yl]-3-(ethox§1carbonyl)-6-[2’-N-pyrrolidiriylmethjl-[l 1T
biphen-4-y1}-1,6-dihydropyrazolo-[4,3-d}-pyrimidin-7-one; '

-1 -[4-Methoxyphenyl]-3-triﬂ1ioromethyl-7—[2’—methylsulfonyl-[1 ,1’]-biphen-4-y1]-4,5,6,7-

tetrahydropyrazolo-[3,4-c]-azepin-8-one;

“1-[4-Methoxyphenyl]-3 -trifluoromethyl-7-[2’-aminosulfonyl-3-fluoro-[1,1°]-biphen-4-yl]-

4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin—8-9ne;

1-[4-Methoxyphenyl}-3-trifluoromethyl-7-[2°-N-pyrrolidinylmethyl-[1,1 "}-biphen-4-yl}-
4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one;

1-[3-Aminobenzisoxazol-5’-yl}-3-triftuoromethyl-7-[2 ’-N-pyrrolidinylrhethyl-[l 1’}
biphen-4-y1]-4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one; |

| l-[3-Aminobenzisoxazol-S’a-yl]-3'-triﬂu0mmethyl-7-[2’-N-dixnetllylanlinomethyl-[l,l’-]-

biphen-4-y1]-4,5,6,7-tetrahydropyrazolo-[3,4-c}-azepin-8-one;

- 1-[3-Aminobenzisoxazol-5’-yl}-3-trifluoromethyl-7-[2’-N-isopropylaminomethy}{1,1°])-

biphen-4-yl}-4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one;

1-[3-Aminobenzisoxazol-5’-yl-3-trifluoromethyl-7-[2’-(3-(R)-hydroxy-N-
pyrrolidinyl)methyl-[1,1°]}-biphen-4-yI}-4,5 ,6,7-tetrahydropyrazolo-[3,4-c]-azepin-

8-one;
1-[3-Aminobenzisoxazol-5°-y1}-3-trifluoromethyl-7-[2*-(3-(R)-hydroxy-N-
'pyxrolidinyl)methyl—B-ﬂﬁoro—[l,l ’]-biphen-4-yl}-4,5,6,7-tetrahydropyrazolo-[3,4-

c]-azepin-8-one;.

1-[3-Aminobenzisoxazol-5°-y1]-3-trifluoromethyl-7-[2°-N-pyrrolidinylmethyl-3-fluoro-
[1,1’}-biphen-4-y1]-4,5,6,7-tetrahydropyrazolo-[3,4-c}-azepin-8-one;
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1-[3-Aminobenzisoxaioi-,5’-yl]-3-triﬂuoromethyl—7—[2’-N—diin’ethylaminomethylﬁ
[1,1 ’]—biphen—4-yl]-4,5,6,7—tetrahydropyrazol_o_-[3,4-c]-.azepin- 8-one;

-fluoro-

l-[3-Aminobenzisoxazol-5 ’-yl]-3—t_riﬂuoromeﬂ1yl-7—[2’-N-isopropylaminomethyl-B-

5 fluoro-[1,1 ’]-biphen-4-yl]-4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one;
1-{4-Methoxyphenyl)-3 -tn'ﬂuoromethyl—7-[4-(2-dimethylaminomethylimidazol—1 >-yl)-3-
ﬂuorophenyl]-4,5,6,7-tetrahydropyrazolo—[3,4—c]-azepin-8-one;
10

1 -[4-Methoxypheny1]¢3-ttiﬂuoromethyl-7-[4-(imidazol-l >-yl)-3-fluorophenyl]-4,5,6,7-
tetrahydropyrazolo—[3,4-c]-azepin—8-one;

l-[2-Aminomethylphenyl]-3-triﬂuoromethyl-7-[2’~methylsulfonyl-[ 1,1°)-biphen-4-y1})-
4,5,6,7—tetrahydropyrazolo—[3,4-c]-azepin—8-one;

15
1-[3 -Aminobenzisoxazol-S’-yl]-3-methyl-6-[2 *-N-pyrrolidinylmethyH[1, 1 ’}-biphen-4-y1}-
1,4,5,6-teh-ahydro-7H—pyrazolo-[3,4-c]-pyridin-7—one; o
1 -[3-Aminobenzisoxazol~5 >-yl}-3-methyl-6-[2 ’-(3-(S)-hydroxy—N-pynrolidinyl)methyl-
20

[1,1°]-biphen-4-y1}-1 ,4,5,6-tetrahydro-7H-pyrazolo-[3 s4-c]-pyridin-7-one;

1-[3-Aminobenzisoxazol-5 *yl}-3 -methyl-6-[2’-N-isopropylaminomethyl—[ 1,1°]}-biphen-4-

yl}-1 ,4,5,6-tetra]_1ydro-7H—pyrazolo-[3,4-c]-pyridin-7 -one;

25 1-[3-Aminobenzisoxazol-5’-yl]-3-methyl-6-[2’-MN—dimethylaminomethyl—[l,l’]-biphen-

4-yl)-1 ,4,5,6-tetrahydro—7H-pyrazolo—[3,4—c]—pyridin-7-one;

1-[3-Aminobenzisoxazol-5 >-y1])-3-methyl-6-[2 "-methylsulfonyl-[1,1°}

-biphen-4-yl}-
1 ,4,5,6-tetrahydro—7H-pyrazolo—[3,4-c]-pyridin-7-one;

30

1-[3 -Aminobenzisoxaz_ol-_s’-yl]-3-methy]-6—[2 "-methylsulfonyl-3 ~-fluoro-[1,1°]

-biphen-4-
yl]-l,4,5,6—tetrahydro-7H~pyrazolo-[3,4-c]-pyridin-7—one;
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. l-[2-Aminomethylphenjl]—3-ttiﬂuorometlmyl-GQ[Z’-methylsulfbnyl-?i-'ﬂuoto-[l,'l’]-biphen-

4-yl}-1 ,4,5,6-'tefra‘hydrbp9r’azolo—[3,4-c]—pyridin-’7-§ne;

_ | l—[2-Aminomethylphenyl]-3—triﬂubromethyl-G-[2’-aminosulfonyl-3-ﬂuoro'-[ 1,1 *]-biphen-

4-y1}-1,4,5,6-tetrahydropyrazolo-[3,4-c}-pyridin-7-one; -

1-[2-Aminomethylphenyl]-3-trifluoromethyl-6-[2 ’-méthyl_s_ulfdnyl—[1;-1]-biph¢n-4-yl]-
1,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one;

l-[2-Aminomethylphenyl]-3—triﬂuorOmethyI-6-[2’-MN-dimethylaminOméthyl’& -fluoro-
[1,1°)-biphen-4-yi]-1,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one;

' 1-[2-Ami_nomethylphenyl]-34tn’ﬂuoromethyl—6-[2’-(3-(R)-hydroky—N-’pYrrolidinyl)methyl-

3-fluoro-[1,1°]-biphen-4-y1}-1,4,5,6-tetrahydropyrazolo-[3,4-c}-pyridin-7-one;

_ l-[3_-Aminobenziszazol-5’-yl]-3-triﬂudromethyl-6-[2’-diinethylamihor’neﬂ:yl%—ﬂuoro-

[1,1°]-biphen-4-yl}-1,4,5,6-tetrahydropyrazolo-[3,4-c}-pyridin-7-one;

1-{3-Aminobenzisoxazol-5’-yl}-3-trifluoromethyl-6-[2’~(3-(R)-hydroxy-N-
pyrrolidinyl)methyl-3-fluoro-[1,1 ’]-biphen—4—yl]-l,4,5;6-tetrahydtopyrazolo-[3,4-
c}-pyridin-7-one;

i-[3-Aminobenzisoxazol-5 ’-yl]-3-txi_ﬂﬁoromethyl-6-[2’a(3-(R)?hydroxy—N-
pyrrolidinyl)methyl-[1,1°]-biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-

7-one;

1-[3-Aminobenzisoxazol-5°-yl]-3-triflucromethyl-6-{2’-isopropylaminomethyl-3-fluoro-
{1,1°}-biphen-4-yl}-1,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one;

1-[3-Aminobenzisoxazol-5’-yl}-3 -triﬂu_oromethyl-6— [2’-N-(2-methylimidazol-1-yl)methyl-
3-fluoro-[1,1°]-biphen-4-yl}-1 ,4,5,6—tetrahydropyrazolo-[3,4-c]-pyridin-7-one;

Ry (I
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l-[3-Aminobenzisox_élzol-5’-yl]-3—triﬂuoromethyl-6—[2’-N-'-pjt_rolidinomethy!%-ﬂuoro-
[1,1’}-biphen-4-y1)-1 +4,5,6-tetrahydropyrazolo-[3 ,4-c]-pyridin-7-one;

1-{3-Aminobenzisoxazol-5-y1}-3 -trifluoromethyl-6-[2’-oximinomethyl-3-fluoro-[1,1 ’T-
biphen-4-yl}-1 +4,5,6-tetrahydropyrazolo- [3,4-c]}-pyridin-7-one;

l-[4-Methoxyph¢nyl]-3-triﬂuoromethyl-6f[2 ’-(3-(R)-hydroxy—N-pyrrqlidinyl)methyl-3-
fluoro-[1,1°}-biphen-4-y1}-1,4,5 ,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one;

1-[3 -Aminomethylphenyl]—3—triﬂuo_romethyl_-6_-[2 -methylsulfony}-3-fluoro-1,1°}-biphen- -
4-yl}-1 ,4,5,6-te11'ahydropyrazolo-[3,4—c]—pyridin—7—one;

1 -[4-Methoxyphenyl]—3-[(imidaz_ol-l -yD)methy1]-5-methyl-6-[(2 ’-N-pyrrolidinylmethyl-
[1,1°]-biphen-4-y1)}-1 ,6-dihydropyrazolo-[4,3—d]-pyrimidin-7-one;

1-[4-Methoxyphenyl]-3-[(tetrazol-1 -yl)methyl]-S -methyl-6-[(2’-N-pyrrolidinylmethy}-
[1,1 ’]-biphen—4-y1)]—l,6-dihydropyrazolo-[4,3~d]-pyrimidin-7—one;

1 -[4—Methoxyphe_nyl]-3-[(tetrazol-_2—yl)methyl]-5_-methyl—6—[(2 >-N-pyrrolidinylmethy}-
[1,1°]-biphen-4-y1)}-1 ,6-dihydropyrazolo-[4,3 -d]-pyrimidin-7-one;

1-[3-Aminobenzisoxazol-5 ’-yl]-3,5—dimethyl-6-[2’-N-dimethylaminomethyl—[ LI’})-
biphen-4-yl]-l ,6-dihydropyrazolo-[4,3-d) -pyrimidin-7-one;

1-[3-Aminobenzisoxazol-5 ’-y1}-3-methyl-6-[2’-N.N -dimethylaminomethy}-{1,1 *]-biphen-
4-yl}-1 ,6-dihydropyrazolo—[4,3-d]-pyn'midin-7-one;

1- [3-M1nobenzlsoxazol-5’-yl]-3-methyl-6 [2 -N-lsopropylammomethy]-[l 1’]-biphen-4-
y1]-1,6-dihydropyrazolo-[4, 3-d)-pyrimidin-7-one;

1- [3-Ammobenzlsoxazol 5’-yl]-3-methyl—6—[2’-(3-(R)-hydroxy-N-pyrrol1dmy1)methyl—
[1,1°]-biphen-4-yl)-1 ,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one;
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-[3-Ammobenzxsoxazol-5 -yl}-3-methyl-6-[4-(4, S-dlhydmlmldazol-l ’-yl)phenyl]—l 6-
d1hydropyrazolo-[4 3-d]-pyrimidin-7-one;

l'-[3-Anﬁnobenzisbxazol-5"-yl]-3-me_thyl-6-[2’-N-(cyéloprqulmethyl)aminOmethyl-
[1,1°]-biphen-4-y1}-1 ,6-dihydropyrazolo—[4,3-d]4pY1imidin-7-one;

1-[3-Aminobenzisoxazol-5 *_yl]-3-methyl-6-[2>-N-pyrrolidinylmethy}[1,1 ’}-biphen-4-y1}-
1,6-dihydropyrazolo-[4,3-d}-pyrimidin-7-one;

1-[3-Aminobenzisoxazol-5 ’491]43-meth'jl—6—[2’-(N.-'methyl-N—isopropyl)aminomethyl—
[1,1'}-biphen-4-y1}-1,6-dihydropyrazolo-{4,3-d)-pyrimidin-7-one;

1-'[3—A‘minobenziso’xézol_-_5"-yl]—3,5-dimethyl-6-[2’-(3-'(R)-hydroxy-N-pyrrolidihYl)methyl-
[1,1°]-biphen-4-y1}-1 ,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one;

l-[3-Aﬁ1inobenzisoxazoi--5’-yl]-3—tﬁﬂuor6methyl—6—[2’-MN-dimethylamihomethYl—[1,1-’]-_
biphen-4~y1]-l;6—dihydropyrazoloé[4,3-d]-pyrimidin-7-oné; ' ' '

1-[3-Aminobenzisoxazol-5"-yl]-3-trifluoromethyl-6-[2*-N, N-dimethylaminomethyl-[1,1°}-
biphen-4-yl}- 1,4,5,6-tetrahydropyrazolo-[4,3-d]-pyrimidin-7-one;

1-[3-Aminoberzisoxazol-5’ -yl]-3-triﬂuoromethyl—6-[2’-(3-(R)-hydroXy-N-
pyrrolidiny)methyk{1, 1°]-biphen-4-yl}-1,4,5 6-tetrahydropyrazolo-[4 3-d)-
pynmldm-7-one, _

1-[3-Aminobenzisoxazol-5 ’-yl]—3-t11’ﬂuorome'thy1-6;[2’-(3:-(S)-hydroxy-N-
pyrrohdmyl)methyl—[l 1’]—b1phen-4-yl]-l 4.5,6- tetrahydropyrazolo—[3 ,4-c]-pyridin-

7—one

1-[3-Aminobenzisoxazol-5 ’-yl]—3-triﬂuoromethyl—6-[2’-N-(pyrrolindinyl)methyl—[l ,1’]-
biphen-4-yl]-1 ;4,5,6-tetrahydropyrazolo-[3,4—c] -pyridin-7-one;

[
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1-[3 -Aminobenzisoxéiol-S.’-yl]—3-triﬂuoromethyl-6-[2’-N-(Iﬁo'rpholino)methyl-[ 1,1’)-
biphen-4-yl})-1 »4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one;

1-[3-Aminobenzisoxazol-5 >-y1}-3-trifluoromethyl-6-[2 ’-N,N-dimethylaminomethyl-{1,1°]-
' biphen-4-yl]-l,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one;

1-{3-Aminobenzisoxazol-5’-yl}-3 -trifluoromethyl-7-[(3 ’-N-dimethylaminomethyl)-3-
fluoro-[1,1 ’]-biphen-4-yl]-4,5,6,7-tetrahydropyrazolo-[3,4-c]azepin—8-one;

1-[3-Aminobenzisoxazol-5 ’-y1]-3-trifluoromethyl-7-[(3’ -N-pyrrolidinylmethyl)-3-fluoro-
[1,1°]-biphen-4-y1}-4,5,6,7 ~tetrahydropyrazolo-[3,4-c]azepin-8-one;

l-[4-Methoxyphenyl]-3-tn'ﬂuoromethyl-7-[(3’-N-pyxrolidinylmethyl)-[l ,1’]-biphen-4-y1}-
4,5,6,7-tetrahydropyrazolo—[3,4—c]azepin-8-one;

l-[4-Methoxyphenyl]—3-tn'ﬂuoromethy1-7- [(3’-N-dimethylaminomethyl)-{1,1 ’]~biphen-4-
yl]-4,5,6,7-tetrahydropyrazolo—[3,4-c]azepin-8—one;

l-[4-Methoxyphenyl]s3-tn'ﬂuoromethyl—7—[4-benzimidazol-l *-yl-3-fluorophenyl}-4,5.6,7-
tetrahydropyrazolo-[3,4-c)azepin-8-one;

1-[3-Aminobenzisoxazo-5’-yl}-3 -trifluoromethyl-7-[(2 >-N-pyrrolidinylmethy1)-3-fluoro-
1,1 "J-biphen-4-y1}-6,7-dihydropyrazolo-[3 ,4-c]azepin-8-one;

1-[3-Aminobenzisoxazo-5 ’-yl]-3-triﬂuoromethyl-7-[(2’-N-dimethylaminomeﬂuyl)—3-
fluoro-[1,1 ’]-biphen-4-yl]-6,7—dihydropyrazolo—[3,4-c]azepin-8-one;

1-[3 -Aininobenzisoxazo-s’-yl]-3-triﬂuoromethyl—7-[(2 -N-(R)-3-
hydroxypyrrolidinylmethyl)-3 ~-fluoro-[1,1 ’]-biphen—4-yl]-6,7-dihydropyrazolo-[3 A~

clazepin-8-one; '
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1-[3-Aminobenzisoxazo-5 >-y1}-3-triftuoromethyl-7-[(2’-N-(R)-3- -
hydroxypyrrolidinylmethyl)}{1,1 *]-biphen-4-y1}-6,7-dihydropyrazolo-[3,4-c]azepin-

8-one;

1-[3-Aminobenzisoxazo-5 -’-‘yl}-3-fri’ﬂuoromethyl—7—[(2’-N~dimethy1amino'methyl)-[ 1,1']-
biphen—4-yl]-6,7-dih'ydtopyrazolo-[3,4-c]azepin-8—one;

1- [4-Methoxyphenyl]—3-tnﬂuoromethyl-7-[(2’-N-pyrrohdmylmethyl)-[l 1°}-biphen-4-yl}-
6,7-dihydropyrazolo-[3,4-clazepin-8-one;

1-[4-Methoxyphenyl]-3-trifluoromethyl-7-[(2 *_N,N-dimethylaminomethy)-{1,1°]-biphen-
4-yl}-6,7-dihydropyrazolo-[3,4-c]azepin-8-one;

1{4-Methoxyphenyl}-3-trifluoromethyl-6- [(4-aminomethyl)phenyl}-1,4,5,6-
tetrahydropyrazolo-[3,4-c]pyridin-7-one;

1-[3 —Aminomethylphen_yl]—3-methyl-6-[(2’-N—((3-(S)-hydrbxy)pyxrolidinyl) methyH1,1°}-
biphen-4-y1)]J-1 ,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c)-pyridin-7-one;

1 '-[3-Aminomethylphenyl]—3—methyl-6-[(2 ’-meﬂl_ylsulfoxiyl-{ 1,1’}-biphen-4-y1)}-1,4,5,6-
tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one; :

1{3-Aminobenzisoxazol-5"-y1}-3-methyl-6-{(3-fluoro-2’-N-(3 (5)-
hydroxy)pyrrolidinylmethyH1,1°}-biphen-4-yh)]-1 ,4,5,6-tetrahydro-7H-
pyrazolo[3,4-c]pyridin-7-one; ' '

l-[3-Aminobenzisoxaqu-5 ’-yl]-3-methyl-6-[(3-ﬂuoro-2’-N-pyrrolidinylmethyl—[l L1’
! biphen-4-yl)]—l,4,5,6-tetrahydro-7H-pyrazolo[3,4-c]pyridin—7-one; '

1-{1 -Aminoisoquinolin-?’—yl]—3-ttiﬂuoromethyl-6-[4—(2-methylimidazol-l >-yl)phenyl}-
1,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one; | '

306 -
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1-[3-Aminobenzisoxazol-5’-yl}-3-methyl-6-[4-(2-methylimidazol-1"-yl)phenyl}-1,6-
dihydropyrazolo-(4,3-d]-pyrimidin-7-one;

1-[3-Aminobenzisoxazol-5 ’-y1]-3-methyl-6-[4-(2-(dimethylaminomethyl)imidazol-1 *yl)-
5 2-fluorophenyl]-1,6-dihydropyrazolo-[4,3 ~d]-pyrimidin-7-one;

l-[3-Aminobenzisoxazol-5’-yl]-3-triﬂuoromethyl—6-[4-(2—
(dimethylaminomethyl)imidazol-1’-yl)phenyl)-1 ,6~-dihydropyrazolo-[4,3-d]-

pyrimidin-7-one; and,
10
l-[3—Aminobenzisoxazol-5’-yl]-3-methyl-6—[4-(2-(dimethylaminomethyl)imidazol—1’-yl)- '
2-ﬂuorophenyl]—l,4,5,6-tetrahydropyrazolo—[3,4-c]-pyridin—7-one;
or a pharmaceutically acceptable salt form thereof.
15
8. A compound selected from the group:
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or a stereoisomer or pharmaceutically acceptable salt thereof, wherein compounds of the
" above formulas are substituted with 0-2 R3;

G is a group of formula I or II:

I II
10

ring D is selected from -(CH2)3-' -(CH3)4-, -CH2N=CH-, -CH3CH;N=CH-, and a 5-6
membered aromatic system contammg from 0-2 heteroatoms selected from the
group N, O, and S, provxded that from 0-1 O and S atoms are present;

15 ring D, when presént, is substituted with 0-2 R;
E is selected from phenyl, pyridyl, pyrimidyl, pyrazmyl and pyridazinyl, substituted with
0-1R;

313
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R is selected from Cl, F, Br, I, OH, Cj_3 alkoxy, NH,, NH(C;.3 alkyl), N(C;.3 alkyl),,
CH;NHz, CH,;NH(C)3 alkyl), CH,;N(C )3 alkyl)y, CHoCH;NHa,
CH,;CH;NH(C;.3 alkyl), and CHoCH2N(C 3 alkyl)y;

alternatively, ring D is absent;

when ring D is absent, ring E is selected from phenyl, pyn'(__i_yl, pyrimidyl, pyrazinyl, and
pyridazinyl, and ring E is substituted with R” and R’;

R” is selected from F, Cl, Br, I, OH, C).3 alkoxy, CN, C(=NR3)NR7R?,
NHC(=NR3)NR'R®, NR3CH(=NR7), C(O)NRRS, (CR8RS);NRRS, SH, C1.3
alkyl-S, S(O)R3P, S(0),R32, S(O);NR2R22, and OCFs; |

R’ is selected from H, F, Cl, Br, I, SR3, CO2R3, NO, (CH2){OR3, C|.4 alkyl, OCF3, CF3, °
C(O)NR7RS, and (CRER?)NR7RS; | |

alternatively, R” and R’ combine to form methylenedioxy or ethylenedioxy; | )
Zis N or CRla;

Zlis S, Q, or NR3;

72 is selected from H, C4 alkyl, .phc'enyl, bgnz'yl,. C(O)R-_"’.,l._am.l S(O)pR3°;

R12 is selected from H, -(CHz)-R1’, -CH=CH-R!’, NCH;R!", OCHzR!", SCHsRY",
* NH(CHg)x(CH2)RY', O(CH2)2(CHz)R ", and S(CH2)x(CH2)RY;

RY’ is selected from H, Cy.3 alkyl, F, Cl, Br, 1,-CN, -CHO, (CF2),CF3, (CH2);OR2,
NR2R2a, C(O)R2¢, OC(O)R2, (CF2);COzR2°, S(O)psz,lNRz(Cﬂz)rORz,
C(=NR2)NR2R22, NR2C(O)R2b, NR2C(O)R3, NRZC(O)NHR2b, NR2C(O),R?2,
OC(O)NR2:R2b, C(O)NR2R22, C(O)NR2(CH2);0R2, SO;NR2R22, NR2SO,R?b,
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C3. carbocyclic residue substituted with 0-2 R4, and 5-10 membered heterocyclic
system containing from 1-4 heteroatoms selected from the group consisting of N,
O, and S substituted with 0-2 R4;

5 R is selected from H, CH(CH;0R2),, C(O)R2c, C(O)N_Rsza, S(O)R2b, S(0),R2b,
SO;NR2R2a;

and

R2, at each occurrence, is selected from H, CF3, C 1-6 alkyl, benzyl, C3._¢ carbocyclic

residue substituted with 0-2 R%b, a C; ¢ carbocyclic-CHj- residue substituted with

10 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 R4b;

R2a at éach occurrence, is selected from H, CF3, C 1-6 alkyl, benzyl, Cs_¢ carbocyclic

residue substituted with 0-2 R4b, 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; '

15

R2b, at each occurrence, is selected from CF3, C)-4 alkoxy, Cj_g alkyl, benzyl, C3 ¢
carbocyclic 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 R4b;

20

R2¢, at each occurrence, is selected from CF3, OH, C}.4 alkoxy, C.¢ alkyl, benzyl, C;.¢
carbocyclic residue substituted with 0-2 R4b, 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

alternatively, R2 and R2a, together with the atom to which they are attached, combine to

form a 5 or 6 membered saturated, partially saturated or unsaturated ring
30 substituted with 0-2 R4 and containing from 0-

from the group consisting of N, O, and S;

1 additional heteroatoms selected

315
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- R3, at each'occurrencé, is selected from H, C14 alkyl, and phenyl;

R3a_ at each occurrence; is selected from H, C1-4 alkyl, and iihenYl;
R3b, at each occurrence, s selected from H, C14 alkyl, and phenyl;
R3¢, at each occurrence;,' is,selected from C}.4 alkyl, and ﬁhe_nyl;

A is selected from: - _

C3.19 carbocyclic fésidue Substitute'd- with 0-2 R4, and

© 5-10 membered heterocychc system containing from 1-4 heteroatoms selected from
the group consisting of N 0 and S substituted with 0-2 R4

B is selected from: _ _ -

X-Y, NR2R2a, C(--'NRZ)NRZR2a NRzC(—NRz)NRzR2a :

Cs.10 carbocychc residue substituted with 0-2 R43, and .

5-10 membered heterocychc system containing from 1-4 heteroatoms selected from
the group consisting of N, O and S substituted with 0-2 R‘“l

X is selected from Ci4 algylene, —.CRZ(CR2R2‘>)(CH2)_¢-, .-C(O)«, -C(=NR!")-,
_CR2(NRI"R?)-, ¢¢R2(OR2)-, _CR(SR?)-, -C(O)CRZR22-, -CR2ZR22C(0), -S(O)y-,
_S(0),CR2R?-, -CR2R2S(O)p-, -S(O)zNR2-, -NR2S(O)z-, -NR?S(OR.CR?R2%,
-CR2R2aS(0)2NRé"-'- -NR2S(0);NR2-, -C(O)NRZ-, -;NRZC(O)-,
-C(O)NR2CR2R2%., -NR2C(O)CR2R?2., ‘CRZR2:C(O)NRZ-, -CRZR%NR2C(0)-,

|_NR2C(0)O-, -OC(O)NR2-, -NR2C(O)NR, -NRZ- :-NR2CR2R23- -CR2R23NR2-,
, 0, -CR2R%0-, and -OCR?R?%;

Y is selected from:
CH,NR2R23;
CH,CH,NR2R23;
Cs.10 carbocyclic residue substituted with 0-2 R45, and
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5-10 membered heterocychc system containing ﬁom 1-4 heteroatoms selected from
the group consisting of: N, 0, and S substitited with 0-2 RAa;.

R4, at each occurrence, is selected from H, =0, (CHz)rORi, F, Cl, Br, I, C;.4 alkyl, -CN,
NOg, (CH2);NR2R?%, (CH2),C(O)R2¢, NR2C(O)R?, C(O)NR2R?%,
NR2C(O)NR2R2%, C(=NR2)NR2R22, C(=NS(O);;R%)NR?R?s,
NHC(—--NRZ)NRZR2a C(O)NHC(=NR2)NR2R2a, SO;NR2R2a, NR2SO,;NR2R2a,
NR2S0,-C}4 alkyl, NR2SO,R3, S(O)pRs, (CF»),CF3, NCHle”, OCH3R!”,
SCH3R!”, N(CH_z)z(CHz)tRl ’ O(CH2)2(CH)RY’, and S(CH2)2(CH2){RY’;

alternatively, one R# is a 5-6 membered aromatic heterocycle contammg from 1-4
heteroatoms selected from the group consisting of N, O, and S;

R44, at each occurrence, is selected from H, =0, (CH2);0R2, (CH}),-F, (CH,),-Br, (CHz)r
Cl, Cl, B, F, ], Cp.4 alkyl, -CN, NO,, (CH,);NR2R2, (CHp),C(O)RY,
NR2C(O)R2b, C(O)NR2R?3, (CHy);N=CHOR3, C(O)NH(CHz),NR2R2,
NR?C(O)NR?R?2, C(=NR)NRZR?, NHC(=NR2)NR2R2%, SO;NRZR?,
NR2SO,NR2R22, NR2S0,-C}.4 alkyl, C(O)NHSO,-C 4 alkyl, NR2SO,RS,
S(O)pRS, and (CF,),CF3;

alternatively, one R42 is a 5-6 membered aromatic heterocycle containing from 1-4
heteroatoms selected from the group consisting of N, O, and S substituted with 0-1
R3;

R4, at each occurrence, is selected from H, =0, (CH2);0R3, F, Cl, Br, I, Cy4 alkyl, -CN,
*NO2, (CH2):NR3R3%, (CH,),C(O)R3, (CH;),C(O)OR3, NR3C(O)R3%,
C(O)NR3R3a, NR3C(O)NR3R3a, C(=NR3)NR3R3a, NR3C(=NR3)NR3R3a,
SO;NR3R3a, NR3SO;NR3R32, NR3S0»-C4 alkyl, NR3SO,CF;, NR3 SO,-
phenyl, S(O)yCF3, $(0)p-Cj4 alkyl, S(O)p-phenyl, and (CF,),CF3;
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RS, _ét each occurrence, is selected from CF3, Cj.¢ alkyl, phenyl substituted with 0-2 RS,
and benzyl substituted with 0-2 RS;

RS, at each occurrence, is '_selected from H, OH, (CH2),(_)R_2, halo, Cj4 alkyl, CN, NO,

(CHz)rNR2R25,(CHz)rG(0)R2b, NR2C(O)R?, NR2C(O)NR?R?2, C(=NH)NHy,
NHC(=NH)NH, SO;NR2R22, NR2SO;NR?R?, and NR2S02C.4 alkyl;

R7, at each occurrence, is selected from H, OH, Cl-5 alkyl Ci-6 alkylcarbonyl Ci-6
alkoxy, C1_4 alkoxycarbonyl (CHz),.-phenyl Cs-10 aryloxy, Cs.10 aryloxycarbonyl,
Cs-10 arylmethylcarbonyl, C) 4 alkylcarbonyloxy Ci4 a]koxycarbonyl, Cs-10.
arylcarbonylox_y C)-4 alkoxycarbonyl, C;.¢ alkylaminocarbonyl, -
phenylaminocarbonyl, and pheny! Cj4 alkoxycarbonyl;

RS, at each occurrence, is selected from H, Cj.¢ alkyl and (CHz)y-phenyl;

alternatively, _R7 and R8 combine to form a 5 or 6 membered saturated, ring which
contains from 0-1 additional heteroatoms selected from the group consisting of N,
0,and S; - '

R, at each occurrence, is selected from H, Cy.¢ alkyl and (CHp)p-phenyl;

n, at each occurrence, is selected from 0, 1, 2,.and 3;

m, at each occurrence, is selected from 0, -1, and 2;

p, at each occurrence, is selected from 0, 1, and 2;

1, at each occurrence, is selected from 0, 1, 2, and 3;

s, at each occurrence, is selected from 0, 1, and 2; and,

t, at each occurrence, is selected from 0, 1, 2, and 3.
318
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9.A compound according to Claim 8, wherein the compound is selected from the
group:

0
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5
| wherein compounds of the above formulas are substituted with 0-2 R3;
G is selected from the group:
10
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NH2 ‘NH, ' ~ NHy | NHz
S8 X . SN =N
0" s N7 N
H -
NH, NH, ~ NH. NH,
N
= ~
(1) <) ‘@@"(""
: = 3 = e F N Y
© | B H
NH; NH, H NH‘%
NGNS S\ Ay q SN
3\ = \ P N\~
NH, NH; NH; NH2
SN . 7SN N
NH, NH; NH,

5 Ais selected from one of the following carbocyclic and heterocychc systems which are
substituted with 0—2 R4, '
phenyl, pxpendmyl piperazinyl, pyridyl, pynmldyl furanyl morpholinyl,

thiophenyl, pyrrolyl pyrrolidinyl, oxazolyl, 1soxazolyl thiazolyl, isothiazolyl,
pyrazolyl, umdazolyl oxadiazolyl, thiadiazolyl, tnazolyl 1,2,3-oxadiazolyl,

10 1,2,4-oxadiazolyl, l,2,5_—o_xadxazolyl, l,3,4-oxad1azolyl, 1,2,3-thiadiazolyl,

1,2,4-thiadiazolyl, j,2,5—thiadiazolyl, l,3,4~thiadiazpl-yl, 1,2,3-triazolyl,

1,2,4-triazolyl, l',_2,5-triazolyl, 1,3,4-triazolyl, benz;ifuranyl, benzothiofuranyl,

indolyl, benzimiilaz’blyl, benzoxazolyl, benzthiazoly_];'indazolyl, benzisoxazolyl,-
benzisothiazolyl,.ar:ld isoindazolyl;
15 -
B is selected from: H, Y, X~Y;
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X is selected from Cj.4 alkylene, -C(O)-, -C(=NR)-, -CRZ(NR2R2a)- -C(O)CR2R2a.,
-CR2R23C(0),. -céB)NRZ- -NR2C(0)-, -C(O)NR2CR2R2=., -NR2C(O)CR2R22.,
-CR?R22C(O)NR2-, -CR2R2ENR2C(O)-, -NR2C(O)NR2-, -NR?-, -NR2CR2R22.
-CR2R22NR2-, O, -CR?R240-, and -OCR2R2.;

5
Y is CH,NR2R2a or CH,CH,;NR2R2a; |
‘alternatively, Y is selected from one of the following carbocyclic and heterocyclic systems
which are substituted with 0-2 R4a,
10 cyclopropyl, cyclopentyl, cyclohexyl phenyl, piperidinyl, piperazinyl,

pyridyl, pyrimidyl, furanyl, morphoinyl thiophenyl, pyrrolyl, pyrrolidinyl,
oxazolyl, isoxazolyl, isoxazolinyl, thiazolyl, isothiazolyl, pyrazolyl, imidazolyl,
oxadiazolyl, thiadiazolyl, triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl, 1,3,4-oxadiazoly), 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,

15 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, l,2,3-triaz_olyl,'1,2,4-triazolyl, 1,2,5-triazolyl,
1.3,4-triazoly), benzofuranyl, benzothiofuranyl, indolyl, benzimidazolyl,
benzoxazolyl, benzthiazolyl, indazolyl, benzisoxazolyl, benzisothiazolyl, and
isoindazolyl;

20  alternatively, Y is selected from the following bicyclic heteroaryl ring systems:

K R, \'\ K
ﬁ \ h l; R4 ( X
R~ Rps N Py
AT N S I,

: 4
I&\ K> IIqI/ /\ K\ I;A \4\11“1 1;} X K>
L JECL I, } /
R'—q P \/R s N A R? kN and N A \R"

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

25 sisO.
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10. A pharmaceutical compositions, comprising: a pharmaceutically acceptable
carrier and a therapeutically effective amount of a compound of Claim 1, 2, 3,4, 5, 6,7, 8,

or 9 or a pharmaceutically acceptable salt form thereof.

-5
11. A method for treating or preventing a thromboembolic disorder, comprising:
administering to a patient in need thereof a therapeutically effective amount of a
compound of Claim 1, 2, 3,4,5, 6, 7, 8, or 9 or a pharmaceutically hc_ceptab,le salt form
thereof.
10
12. A corhpouhd 6f Claim 1,2,3,4,5,6,7,8, or 9 for use in therapy.
15 1.3.'U_§e _of compound of Claim l; 2,3,4, 5; 6, 7, 8, or 9 for the manufacture of a

medicament for the treatment of a thromboembolic disorder.
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