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TITLE 

Nitrogen Containing Heterobicycles as Factor Xa Inhibitors 

FIELD OF THE INVENTION 
This invention relates generally to nitrogen containing heterobicycles, which are 

inhibitors of trypsin-like serine protease enzymes, especially factor Xa, phannaceutical 
compositions containing the same, and methods of using the same ~ anticoagulant agents 
for treatment and prevention ofthromboembolic disorders. 

BACKGROUND OF THE INVENTION 
W094/20460 describes angiotensin II compounds of the following formula: 

·c6nHet 
~ ·""'=: 

'~ ~ 
x 

wherein X can be a number of substituents and Het can be a nitrogen-containing 
15 heterobicycle. However, W094/20460 does not suggest Factor Xa inhibition or exemplify 

compounds like those of the present invention. 
W096/l 2720 describes phosphodiesterase type IV and TNF production inhibitors 

of the following fonnula: 

·~·: :R2 ... N N 
I 3 

X R 
20 wherein X can be oxygen and R2 and R3 can a number of substituents including 

heterocycle, heterocycloalkyl, and phenyl. However, the presently claimed compoun4s do 
not correspond to the compounds ofW096/12720. Furthermore, W096/12720 does not I 

suggest Factor Xa inhibition. 

W098/52948 describes inhibitors of ceramide-mediated signal transduction. One 
25 of the types of inhibitors described is of the following formula: 

I 
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,.2 
x'' 2

1 · t y~Z, 
Y1 N,R1 

0 

wherein Y 1 can be N-R6, ~ can be unsubstituted aryl-alkyl or unsubstituted heterocyclio-
. : . 

alkyl and R1 can be a sub~tituted aryl group. W098/52948 4oes not mention factor Xa 
. . . ; . : !'·· . 

. : . 

inhibition or show compotµlds like those of the present inv~tion. . 

S U.S. Patent Nos. 3,J65, 459 and 3,340,269 illustrates anti-inflammatory inhibitors 

of the following fonnula: · 

~~~R2 
R ·x 

wherein A is 2-3 carbon atoms, X can be 0, and R 1 and R3 can be substituted or 

unsubstituted aromatic groµps. Neither of these patents, hmvever, exemplify compounds 

10 of the present invention. 

Activated factor X~, whose major practical role is thl' generation of thrombin by 

the limited proteolysis of Prothrombin, holds a central positi~~ that links the intrinsic and 

extrinsic activation mechariisms in the.final coJDm.on pathway ofblood ooagulation. The 
. . 

generation of thrombin, the final serine protease iri the path~ay to generate ~ fibrin clot, 
. '· . : : ~ . 

15 from its precursor is amplified by formation of prothrombinase complex .(factor Xa, factor 

V, ca2+ and phospholipi~). Since it is calculated that one molecul~ of factor Xa can 

generate 138 molecules ofthrombin (Elocli, S., V aradi, K.: Optimization of conditions for 

the catalytic effect of the factor IXa-factor VIII Complex: Probable role of the complex in 

the amplification ofblood coagulation. Thro~b. Res. 1979, 15, 617-629), inhibition of 

20 factor Xa may be more efficient titan inactivation of thrombin in interrupting the blood 

coagulation system. 

25 

Therefore, efficacious and specific inhibitors of factor Xa are needed as potentially 

valuable therapeutic agents 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 object of the present invention is to provide novel nitrogen .·:.:;>. ,·· .) 

containing heterobicycles that are useful as factor Xa inhibitors or pharmaceutically 
acceptable salts or prodrugs thereof. 

5 It is another object of the present invention to provide phannaceutical compositions 
comprising a phannaceutically 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 fonn thereof. 

It is another object of the present invention to provide a method for treating 
10 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 phannaceutically acceptable salt or prodrog form thereof. 

It is another object of the present invention to provide novel bicyclic compounds 
for use in therapy. 

15 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 thromboembolic 
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 

20 bicyclic compounds, or phannaceutically acceptable salt or prodrug forms thereof, are 
effective factor Xa inhibitors. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
[ 1] Thus, in a first embodiment, the present invention provides a novel compound 

25 selected from the group: 
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5 or a stereoisomer or pharmaceutically acceptable salt thereof, wherein compounds of the 

10 

above fonnulas are substituted with 0-2 R3; 

G is a group of formula I or II: 

r;;~_ 
~ 

I 
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ring D is selected from -(CH2)3-, -(CH2)4-, ~CH2N=CH-, -CH2CH2N=CH-, ·and a 5-6 

membered arom~tjc system containing fro1n 0-2 het:~atoms selected from the 

group N, 0, and S, provided that from 0-1 0 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 

0-1 R; 

R is selected from Cl, F, Br, I, OH, C1.3 alkoxy, NH2, NH(Ct-3 alkyl), N(Ct-3 alkyl)2, 

CH2NH2, CH2NH(C1.3 alkyl), CH2N(C1.3 alkyl)2, CH2CH2NH2, 

CH2CH2NH(C\.3 alkyl), and CH2CH2N(C1.3 alkyl)z; 

15 alternatively, ring Dis absent; 

when ring D is absent, ring E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and 

pyridazinyl, and ring Eis substituted with R" and R'; 

20 R" is selected from F, Cl, Br, I, OH, C1.3 alkoxy, CN, C(=NRB)NR7R9, 

NHC(=NR8)NR7R9, NR8CH(=NR7), C(O)NR7R8, (CR8R9)tNR7R8, SH, C1.3 

alkyl-S, S(O)R3b, S(0)2R3a, S(0)2NR2R2a, and OCF3; 

R' is selected from H~ F, Cl, Br, I, SR3, C02R3, NQi, (CH2)tOR3, C14 alkyl, OCF3, CF3, 

25 C(O)NR7R8, and (CR8R9)tNR7R8; 

alternatively, R" and R' combine to form methylenedioxy or ethylenedioxy; 

Z is N or CR la; 

30 

zl is S, 0, or NR3; 

10 
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z2 is selected from H, C14 alkyl, phenyl, benzyl, C(O)R3; arid S(O)pR3c; 

; ... 
•' 

Rla is selected from H, -(CH2)r-Rl',-CH=CH-Rl', NCH2Rl"~ OCH2Rl", SCH2Rl", 
NH(CH2)2(CH2)tRI', O(CH2)2(CH2)1Rl', and S(CH2)2(CH2)1RI'; 

RI' is selected from H, C1-3 alkyl, F, Cl, Br, 1,-CN, -CHO, (CF2)..CF3, (CH2)rOR2, 
NR2R2a, C(O)R2c, OC(O)R2, (CF2)rC02R2c, S(O)pR2b, NR2(CH2)rOR2, 
C(='=NR2c)NR2R.2a, NR2C(O)R2h, NR2C(O)R3, NR2C(O)NHR2b, NR2C(0)2R2a, 
OC(O)NR2aR2h, C(O)NR2R2a, C(O)NR2(CH2)rOR2, S02NR2R2a, NR2S02R2h, 

I 0 CJ-6 carbocyclic residue substituted with 0-2 R4a, and 5-10 membered heterocyclic 
system containing from 1-4 heteroatoms selected from the group consisting ofN, 
0, and S substituted with 0-2 R4a; 

RI" is selected from H, CH(CH20R2)2, C(O)R2c,, C(O)NR2R2a, S(O)R2h, S(0)2R2h, and 
15 S02NR2R2a; 

R2, at each occurrence, is selected from H, CF3, Ct-6 alkyl, benzyl, CJ-6 carbocyclic 
residue substituted with 0-2 R4h, a CJ-6 carbocyclio-CH2- residue substituted with 
0-2 R4h, and 5-6 membered heterocyclic system containing from 1-4 heteroatoms 

20 selected :from the group consisting ofN, 0, and S substituted with 0-2 R4h; 

25 

R2a, at each occurrence, is selected :fumi H, CF3, C1-6 alkyl, benzyl, C3_6 carbocyclic 
residue substituted with 0-2 R4h, and 5-6 membered heterocyclic system containing 
from 1-4 heteroatoms selected from the group consisting ofN, 0, and S substituted 
with 0-2 R4b-

' 

R2b, at each occurrence, is selected from CF3, C14 alkoxy, C1-6 alkyl, benzy1, CJ-6 
carbocyclic residue substituted with 0-2 R4b, and 5-6 membered heterocyclic 
system containing from 1-4 heteroatoms selected from the group consisting ofN, 

30 0, and S substituted with 0-2 R4h; 

11" 
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R2c, at each occurrence, i~ selected from CF3, OH, C14 alk,oxy, Ct-6 alkyl, benzyl, CJ-6 

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

system containin~·from 1-4 heteroatoms selected frc:>tn the group consisting ofN, 

0, and S substitut~d with 0-2 R4h; 

alternatively, R2 and R2~~ to~ether with the atom to which they are attached~ combine to 

form a 5 or 6 meilll>~ saturated, piutially saturated or unsaturated ring 
'.: ! . . . .. 

substituted with 0:-7 R4b and containing from 0-1 a¥,itional heteroatoms selected 

from the group ct;>n$isting ofN, 0, and S; 

R3, at each occurrence, is.~elected from H, C14 alkyl, and phenyl; 

R3a, at each occurrence, is:selected from H;, C14 alkyl, and phenyl; 

15 R3b, at each occurrence, i~:selected from H, C1-4 alkyl, and phenyl; 

R3c, at each occurrence, is selected from C14 alkyl, and phenyl; 

A is selected from: 

20 C3_10 carbocyclicresidue substituted with 0-2 R4, and 

5-10 membered heterocyclic system containing from 1-4 heteroatoms selected from 

the group consisting ofN, 0, and S s~bstituted with 0-2 R4; 

B is selected from: 

25 X-Y, C(=NR2)NR~R2a, NR2C(=NR2)NR2R2a, 

CJ-10 carbocyclic ~idue substituted with 0-2 R4a, and 

5.!10 membered heterocyclic system containing from 1-4 heteroatoms selected from 

the group consisting ofN; b, and S substituted with 0-2 R48; 

30 Xis selected from C14 alkylene, -CR2(CR2Jl2b)(CH2)i-, -C(O)-,-C(=NRl')-, 

-CR2(NRl"R2)-, -CR2(QR2)-,-CR2(SR2)-, -C(O)CR2R2a_, -CR2R28C(O), -S(O)p-, 

12 
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-S(O)pCR2R2a.., ~CR2R2aS(O)p-, -S(0)2NR2-, -NR.2$(0)2-~ -NR2S(0)2CR2R2a_, 
-CR2R2aS(0)2NR,2~; -NR 2S(0)2NR2-, -C(O)NR 2-:; '"·NR2C(O)-, 
-C(O)NR2CR2R2a.., -NR2C(O)CR2R2a.., -CR2R2ac(O)NR2-, -CR2R2aNR2C(O)-, 
-NR2C(O)O-, -OC(O)NR2-, -NR2C(O)NR2-, -NR2-, -NR2CR2R2a.., -CR2R2aNR2-, 

5 0, -CR2R2ao., and -OCR2R2a..; 

Y is selected from: 

CH2NR2R2a; 

CH2CH2NR2R28; 

10 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 ofN, 0, and S substituted with 0-2 R4a; 

R4, at each occurrence, is selected :from H, =O, (CH2)rOR2, F, Cl, Br, I, C14 alkyl, -c:N, 
15 NC}i, (CH2)i.NR2R2a, (CH2)rC(O)R2c, NR2C(O)R2b, C(O)NR2R2a, 

NR2C(O)NR2R2a, C(=NR2)NR2R2a, C(=NS(0)2RS)NR2R2a, 
NHC(=NR2)NR2R2a, C(O)NHC(=NR2)NR2R2a, S02NR2R2a, NR2S02NR2R2a, 
NR2S02-C14 alkyl, NR2S02R5, S(O)pR.5, (CF2)rCF3, NCH2Rl", OCH2Rl", 
SCH2Rl", N(CH2)2(CH2)tR1', O(CH2)2(CH2)tRl', and S(CH2)2(CH2)tRl'; 

20 

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

R4a, at each occurrence, is selected .from H, =O, (CH2)rOR2, (CH2)..-F, (CH2)..-Br, (CH2)..-
25 Cl, Cl, Br, F, I, C14 alkyl, -CN, N02, (CH2)rNR2R2a, (CH2)rC(O)R2c, 

~R2C(O)R2b, C(O)NR2R2a, (CH2)rN=CHOR3, C(O)NH(CH2)2NR2R2a, 
NR2C(O)NR2R2a, C(=NR2)NR2R2a, NHC(=NR2)NR2R2a, SOiNR2R2a, 
NR2S02NR2R2a, NR2S02-C14 alkyl, C(O)NHSOz-C14 alkyl, NR2S02Rs, 
S(O)pR5, and (CF2)xCF3; 

30 

13 
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.. 
alternatively, one R4a is a 5-6 membered aromatic heterocycle containing frOm 1-4 

heteroatoms selected from the group consisting ofN, 0, and S substituted with 0-1 

Rs. ' . 

5 R4b, at each occurrence, is selected from H, =O, (CH2)r<>R3, F, Cl, Br, I, Ct-4 alkyl, -CN, 

10 

N02, (CH2)rNR3R3a, (CH2)i.C(O)R3, (CH2)i.C(O)OR3c, NR3C(O)R3a,. 

C(O)NR3R3a, N~3C(0)1'JR3R3a, C(==NR3)NR3R3a, NR3c(=NR3)NR3R3a, 

S02NR3R3a, NR3S02NR3R3a, NR3SQi-C1-4 alkyl, NR3S02CF3, NR3S02-

phenyl, S(O)pCF3, S(O)p-Ct-4 alkyl, S(O)p-phenyl, and (CF2)rCF3; 

R5, at each occurrence, is selected from CF3, Ct.;6 alkyl, phenyl substituted with 0-2 R6, 

and benzyl substituted with 0-2 R6; 

R6, at each occurrence, is selected from H, OH~ (CH2)r<>R2, halo, C14 alkyl, CN, NC>i, 

15 (CH2)rNR2R2a,(CH2)rC(O)R2b, NR2C(O)R2b, NR2C(O)NR2R2a, C(=NH)NH2, 

NHC(=NH)NH2, SQiNR2R2a, NR2SQiNR2R2a, and NR2S02C1-4 alkyl; 

R7, at each oCCUITence, is selected from H, OH, C1-6 alkyl, Ct-6 alkylcarbonyl, Ct-6 · 

alkoxy, C1-4 .alkoxycarbonyl, (CH2)n"'.'phenyl, C6-10 aryloxy, C6-t0 aryloxycarbonyl, 

20 C6-tO arylmethylcarbonyl, Ct-4 alkylcarbonyloxy Ct-4 alkoxycarbonyl, 4>-10 

ary)carbonyloxy C1-4 alkoxycarbonyl, Ct-6 alkylaminocarbonyl, 

phenylaminocarbonyl, and phenyl Ct-4 alkoxycarbonyl; 

25 

R8, at each occurrence, is selected from H, Ct-6 alkyl and (CH2)0-phenyl; ·. 

alternatiyely, R7 and R 8 combine to form a S or 6 membered saturated, ring which 

contains from 0-1 additional heteroatoms selected from the group consisting ofN, 

0, and S; 

30 R9, at each occurrence, is selected from H, Ct-6 alkyl and (CH2)0 -phenyl; 

14 



WO 00/39131 PCT/US99/30316 

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

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

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

r, at each occurrence, is selected from O,· l, 2, and 3; 

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

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

[2] In a preferred embodiment, the present invention provides a novel compound, 
15 wherein the compound is selected from the group: 

20 

15 
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wherein compounds of the above fonnulas are substituted with 0-2 R3; 

G is selected from the group: 

17 
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5 A is selected from one of tile following carbocyclic and heterocyclic systems which are 

substituted with ~2 R4; 

phenyl, piperidinyl, piperazinyl, pyridyl, pyrimidyl, furanyl, morpholinyl, 

thiophenyl, pyrrolyl, pyrrolidinyl, oxazolyl, isoxazalyl, thiazolyl, isothiazo]yl, 

pyrazolyl, imidazolyl, oxadiazolyl, thiadiazolyl, triazolyl, 1,2,3-oxadiazolyl, 

l 0 1,2,4-oxadiazolyl, l,2,5-oxadiazolyl, l ,3,4-oxadiazolyl, 1,2,3-thiadiazolyl, 

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

\,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, benzofuranyl, benzothiofuranyl, 

indolyl, benzimidazolyl, benzoxazolyl, benzthiazolyl, indazolyl, benzisoxazolyl, 

benzisothiazolyl, and isoindazolyl; 

15 

Bis selected from: H, Y, and X-Y; 

20 
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Xis selected from C14 aik}tlene, -C(O)-, -C(=NR)-, -CR2(NR.2R2a)-, -CCO)CR2R2a_, 
-CR2R2aC(O), -C(())NR2-, -NR2C(O)-, -C(O)NR2CR2R28-, -NR2C(O)CR2R2a_, 
-CR2R2aC(O)NR2-, -CR2R2aNR2C(O)-, -NR2C(O)NR2-, -NR2-, -NR2CR2R2a_, 
-CR2R2aNR2-, 0, -C~2R2ao-, and-OCR2R2a..; 

alternatively, Y is selected from one of the following carbocyclic and heterocyclic systems 
that are substituted with 0-2 R4a; 

l 0 cyclopropyl, cyclopentyl, cyclohexyl, phenyl, piperidinyl, piperazinyl, 
pyridyl, pyrimidyl, furanyl, morpholinyl, thiophenyl,pyrrolyl, pyrrolidinyl, 
oxazolyl, isoxazolyl, isoxazolinyl, tbiazolyl, isothiazolyl, pyrazolyl, imidazolyl, 
oxadiazolyl, tbiadiazolyl, 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 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, benzisoxazolyl, benzisothiazolyl, and 
isoindazolyl; 

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

~K R4:J:J\~ R4::c.._/ '\....-:, 4 f' \ N'ff. ~'\ fi1 N)f. , 711 R4-4..~"'K' RN# ~R4 '\ ~ ~R4 ' ~ ~R4 II ~ N, K K N# ·R4 ' , 

• 
K is selected from 0, S, NH, and N; and, 

25 sis 0. 

21 
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[3] In a more preferred embodiment, the present invention provide$ a novel compound, 

wherein the compound is seiected 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: 

10 
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[4] In an even more preferred embodiment, the present invention provides a novel 

compound, wherein: 

G is selected from: 

A y 
OCH3 

~ N~ I~ 

H2N 

t:O-N· 

::o_ H2N 

Co-N~ I~ 

~N H2N 

Nb(y Nb(y \ ~ 
0 

[5] In a still more preferred embodiment, the present invention provides a novel 

compound, wherein; 

A is se:tected from phenyl, pyridyl, and pyrimidyl, and is substituted with ().2 R4; and, 

Bis selected from X-Y, phenyl, pyrrolidino, morpholino,.1,2,3-triazolyl, and imidazolyl, 

and is substituted with 0-1 R4a; 

26 
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R2, at each occurrence, is s~lected from H, CH3, CH2CH3~ ~dopropylmethyl, cyclobutyl, 
and cyclopentyl; . . 

R2a, at each occurrence, is Hor CH3; 

alternatively, R2 and R2a, 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)rOR2, halo, Ct-4 alkyl, (CH2)rNR2R2a, 
l 0 and (CF2)iCF3; 

R4a is selected from C14 alkyl, CF3, (CH2)r0R2, (CH2)i.NR2R2a, S(O)pR5, SQiNR2R2a, 
and l-CF3-tetrazol-2-yl; 

I 5 R4h, at each occurrence, is selected from H, CH3, and OH; 

Rs, at each occurrence, is selected from CF3, C1-6 alkyl, phenyl, and benzyl; 

X is CH2 or C(O); 

20 

Y is selected from pyrrolidino and morpholino; and, 

r, at each occurrence, is selected from 0, I, and 2. 

25 

[6] In a 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-
30 phenyl, 2-F-phenyl, 3-F-phenyl, 2-methylphenyl, 2-aminophenyl, and 2-

methoxyphenyl; and, 

27 
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Bis selected from the goiup: 2-(aminosulfonyl)phenyl, 2~methylaminosulfonyl)phenyl, 1-

pyrrolidinocarboilyl, 2-(methylsulfonyl)phenyl, 2-(N,N- · · 

dimethylaminomethyl)phenyl, 2-(N-pyrrolidinylmethyl)phenyl, l-methyl-2-

imidazolyl, 2-methyl-1-imidazolyl, 2-( dimethylaminomethyl)-1-imidazolyl, 2-(N-

5 ( cyclopropylmethyl)aminomethyl)phenyl, 2-(N-( cyclobutyl)aminomethyl)phenyl, 

2-(N·{ cyclopentyl)!lJllinomethyl)phenyl, and 2-(N-{3-

hydroxypyrrolidinyl)methyl)phenyl 

l 0 [7] In an even further preferred embodiment, the present invention provides a novel 

compound selected from: 

15 

1-[ 4-Methoxyphenyl]-3-cyano-6-[2'-methylsulfonyl-3-fluoro-[ 1, l ']-biphen-4-yl]-1,4-

dihydropyrazolo-[ 4,3-d]-pyrimidine-5, 7-dione; 

1-[ 4-Methoxyphenyl]-3-(methoxycarbonyl)-6-[2'-aminosulfonyl-3-fluoro-[ 1, l ']-biphen-4-yl]-1,6-

dihydropyrazolo-[ 4,3-d]-pyrimidin.,. 7-one; 

1-[ 4-Methoxyphenyl]-3-( aminocarbonyl)-6-[2'-aminosulfonyl-3-fluoro-[1, l 'l·hiphen-4-yl]-1,6-

20 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]-pyri~idin-7-one; 

25 1-[ 4-Methoxyphenyl]-6-[2 '-aminosulfonyl-[1, l ']-biphen-4-yl]-1,6-dihydropyrazolo-[ 4,3-d]-

30 

pyrimidin-7-one-3-carboxylic acid; 

I-[ 4-Methoxyphenyl]-3-( aminocarbonyl)-6-[2'-aminosulfonyl-[l,1 ']-biphen-4-yl]-l ,6~ 

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

l-[4-Methoxyphenyl]-3-cyano-6-[2'-aminosulfonyl-[l,l.']-biphen-4-yl]-1,6-dihydropyrazolo-[4,3-

d]-pyrimidin-7-one; 

28 
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1-[ 4-Methoxyphenyl]-3-(ammomethyl)-6-[2' -aminosulfonyl-[l ,l'].;.biphen-4-yl]-1,6-
dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one; 

I-[ 4-Methoxyphenyl)-3~( ethoxycarbonyl)-6-[ 4-(2-methylimidazol-l '-yl)phenyl]-1 ,6-
5 dihydropyrazolo-[ 4,3-dj-pyrimidin-7-one; 

1-[ 4-Methoxyphenyl)-3-( aminocarbonyl)-6~[ 4-(2-methylimidazol-1 '-yl}phenyl]-1,6-
dihydropyrazolo-[ 4,3-dj-pyrimidin-7-one; 

I 0 I-[ 4-Methoxyphenyl)-3-( ethoxycarbonyl)-6-[2'-N-pyrrolidinylmethyl-[l,1 ']-biphen-4-yl]-1,6-

15 

. dihydropyrazolo-[ 4,3-dj-pyrimidin-7-one; 

1-[ 4-Methoxyphenyl)-3-( ethoxycarbonyl)-6-[2 '-N-pyrrolidinylmethyl-[l, I ']-biphen-4-yl]-1,4,5,6-
tetrahydropyrazolo-[ 4,3-dj-pyrimidin-7-one; 

1-[ 4-Methoxyphenyl)-3-( aminocarbonyl)-6-[2'-N-pyrrolidinylmethyl-[1, 1 ']-biphen-4-yl]-1,6-
dihydropyrazolo-[4,3-dj-pyrimidin-7-one; 

1-[ 4-Methoxyphenyl]-3-cyano-6-[2'-N-pyrrolidinylmethyl-[1,1 ']-biphen-4-yl]-1,6-
20 dihydropyrazolo-[4,3-d]-pyrimidin-7-one; 

1-[ 4-Methoxyphenyl]-3-( ethoxycarbonyl)-6-[2-fluoro4-(2-dimethylaminomethy1imidazol-l ' -
yl)phenyl]-1,6-dihydropyrazo~o-[ 4,3-dj-pyrimidin-7-one; 

25 l-[2-Aminomethylphenyl]-3-( ethoxycarbonyl)-6-[2'-methylsulfonyl-[ I, l ']-biphen-4-yl]-1,6-

30 

dihydropyrazolo-[ 4,3-dj-pyrimidin-7-one; 

l-[3-Aminoiminomethylphenyl]-3-methyl-6-[2'-aminosulfonyl-[ I, I ']-biphen-4-yl]-1,4,5,6-
tetrahydropyrazolo-[3,4-c ]-pyridin-7-one; 

l-[2-Aminomethylphenyl]-3-methyl-6-[2'-aminosulfonyl-[l ,1 ']-biphen-4-yl]-I ,4,5,6-
tetrahydropyrazolo-[3,4-c ]-pyridin-7 ~one; 
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1-[3-Aminobenzisoxazol-5' -yl]-3-methyl-6-[2'-aminosulfonyl-[l ,l ']-biphen~4-yl]-l ,4,5,6-

tetrahydropyrazolo-[3,4-c ]-pyridin-7-one; · 

l-[4-Methoxyphenyl]-3-cyano-6-[2 '-N ,N-dimethylaminomethyl-[l, I ']-biphen-4-yl]-1,6-

5 dihydropyrazolo-[ 4;3-dJ-pyrimidin-7-one; 

1-[ 4-Methoxyphenyl]-3-cyano-5-methyl-6-[2'-N,N-dimethylaminomethyl-[l,1 ']-biphen-4-yl]-1,6-

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

l 0 l-[2-Aminomethylphenyt].;3-cyano-6-[2'-methylsulfonyl-3-fluoro-[1, l ']-biphen-4-yl]-1,6-

15 

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

1-[ 4-Methoxyphenyl)-3-trj~uoromethyl-4-methyl-6-[2'-aminosulfonyl-[ 1, 1 ']-biphen-4-yl]-1,6-

dihydropyrazolo-[3;4-dj-pyridazin-7-one; 

1-( 4-Methoxyphenyl]-3-trifluoromethyl-4-methyl-6-[2'-N-pyrrolidinylmethyl-[ 1, 1 ']-biphen-4-yl]-

1,6-dihydropyrazolo-[3,4-d]-pyridazin-7-one, 

1-[3-Aminobenzisoxazol-5' -yl]-3-trifluoromethyl-6-[4-( l-methylimidazol-2 '-yl)phenyl)-

20 1,6-dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one; 

l-[4-Methoxyphenyl]~3·( ethoxycarbonyl)-6-[2'-hydroxymethyl-3-fluoro-[1 ;l ']-biphen-4-

yl]- l ,6-dihydropyrazolo-[ 4,3-:d}·pyrimidin-7-cme; · 

25 1-[ 4-Methoxyphenyl]-3-(ethoxycarbonyl)-6-[2'-N-pytrolidinylmethyl-3-fluoro-[1,1 ']-

30 

biphen-4-yl]-1,6-dihydropyrazolo-[ 4,3.;dJ-pyrimidin-7-one; · 

1-[4-Methoxyphenyl]-3-(aminocarbonyl)-6~[2'-N-pyrrolidinylmethyl-3-fluoro-[l,l ']­

biphen-4-yl]-1,6-dihydropyrazolo-[ 4,3-dj-pyrimidin-7-one; · 

1-[4-Methoxyphenyl]-3-(aminocarbonyl)-6-[2'-(3~(R)-hydroxy-N-pyrrolidinylmethyl)-3-

fluoro-[l,l ']-biphen-4-yl]-l,6-dihydropyrazolo-[4,3-dj-pyrimidin-7-one; 

30 
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1-( 4-Methoxyphenyl]-3-(N-fonnylaminomethyl)-6-[2 • -methylslllfonyl-3~fluoro-[ l, l ']­
biphen-4-yl]-l ,6~illydropyrazol~f4,3"'.d]-pyrimidi~-::7-one; 

1-[3-Aminobenzisoxazol-5' -yl)-3-( ethoxycarbonyl)-6-[2 • -hydroxymethyl-[ I, l ']-biphen-4-
5 yl]-1,~dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3-(ethoxycarbonyl}6-[2'-N-pyrrolidinylmethyl-[1,l 'J­
biphen-4-yl]"'.l,6~ihydropyrazolo-[ 4,3-d]-pyrimidin-7-one; 

· 10 I-[ 4-Methoxyphenyl]-3-trifluoromethyl-7-[2 '-methylsulfonyl-[l, I ']-biphen-4-yl]-4,5,6, 7-

15 

tetrahydropyrazolo-[3,4-c ]-azepin-8-one; 

l-[4-Methoxyphenyl]-3-trifluoromethyl-7-[2 '-aminosulfonyl-3-fluoro-[1, l ']-biphen-4-yl]-
4,5,6, 7-tetrahydropyrazolo-[3,4-c ]-azepin-8-one; 

1-[ 4-Methoxyphenyl)-3-trifluoromethyl-7-[2'-N-pyrrolidinylmethyl-[I,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-[ I, l ']-
20 biphen-4-yl]-4,5,6, 7-tetrahydropyrazolo-[3,4-c ]-azepin-8-one; 

1-[3-Aminobenzisoxazol-5 '-yl]-3-trifluoromethyl-7-[2 '-N-dimethylaminomethyl-[ I, I ']­
biphen-4-yl]-4,5,6, 7-tetrahy~pyrazolo-[3, 4-c ]-azepin-8-one; 

25 1-[3-Aminobenzisoxazol-5' -yl]-3-trifluoromethyl-7-[2 '-N-isopropylaminomethyl-[ I, I ']-
biphen-4-yl]-4,5,6, 7-tetrahydropyrazolo-[3,4-c ]-azepin-8-one; 

l-[3-Alninobenzisoxazol-5'-yl]-3-trifluoromethyl-7-[2' -(3-(R)-hydroxy-N­
pyrrolidinyl)methyl-[1,l ']-biphen-4-yl]-4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-

30 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-tetrahydropyiazolo-[3, 4-

c ]-azepin-8-one; 

5 1-[3-Aminobenzisoxazol-5 '-yl]-3-trifluoromethyl-7-[2' -N-pyrrolidinylmethyl-3-fluoro-

10 

[ 1, l ']-biphen-4-yl]-4,5,6, 7-tetrahydropyrazolo-[3,4-c ]-azepin-8-one; 

1-[3-Aminobenzisoxazol-5' -yl]-3-trifluoromethyl-7-[2' -N-dimethylaminornethyl-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-isopi:opylaminomethyl-3-

fluoro-[ 1, 1 ']-biphen-4-yl]-4,5,6, 7-tetrahydropyrazolo-[3,4-c )-azepin-8~one; 

l-[4-Methoxyphenyl]-3-trifluoromethyl-7.-[4-{2-dimethylaminomethylimidazol-l '-yl)-3-

15 fluorophenyl)-4,5,6, 7-tetrahydropyrazolo-[3, 4-c ]-azepin-8-one; 

1-[ 4-Methoxyphenyl]-3-trifluoromethyl .. 7-[ 4~(imid8zo1-1 '-yl)-3-fluorophenyl]-4,5,6, 7-. 

tetrahydropyrazolo-[3,4-c ]-azepin-8-one; 

20 l-[2-Aminomethylphenyl]-3-trifluoromethyl-7-[2' -metbylsulfonyl-[ I, I '].;biphen-4-yl)-

25 

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

l-[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2'-N-pyrrolidinylmethyl-[l,l']-biphen-4-yl]­

l,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-pyrrolidiilyl)methyl­

[1, l ']-biphen-4-yl]-l ,4,5,6-tetrahydro-7H-pyrazolo-[3A-c ]-pyridin-7-one; 

1-[3-Aminobenzisoxazol-5 '-yl]-3-methyl-6-[2 '-N-isopropylaminomethyl-[l, I ']-biphen-4-

30 yl]-1,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c ]-pyridin-7-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2'-N,N-dimethylaminomethyl-[l,l ']-biphen-

4-yl]-l,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c ]-pyridin-7-one; 

32 
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1-[3-Aminobenzisoxazol-5' -yl]-3-methyl-6-[2' -methylsulfonyl-[1, l ']-biphen-4-yl]-
1,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c ]-pyridin-7-one; 

5 1-[3-Aminobenzisoxazol-5 '-yl]-3-methyl-6-[2'-methylsulfonyl-3.;fluoro-[1, 1 ']-biphen-4-

10 

yl]-1,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c ]-pyridin-7-one; 

l •[2-Aminomethylphenyl]-3-trifluoromethyl-6-[2' -methylsulfonyl-3-fluoro-[ l, l ')-biphen-
4-yl]-1,4,5,6-tetrahydropyrazolo-[3,4-c ]-pyridin-7-one; 

1-[2-Aminomethylphenyl]-3-trifluoromethyl-6-[2' -aminosulfonyl-3-fluoro-[1, l ']-biphen-
4-yl]-1,4,5,6-tetrahydropyrazolo-[3 ,4-c ]-pyridin-7-one; 

l-[2-Aminomethylphenyl]-3-trifluorometbyl-6-[2'-methylsulfonyl-[l,l]-biphen-4-yl]-
l5 1,4,5,6-tetrahydropyrazolo-[3,4-c J-pyridin-7-one; 

1-[2-Aminomethylphenyl]-3-trifluorometbyl-6-[2 '-N.N-dimethylaminomethyl-3-fluoro­
[l, l ']-biphen-4-yl]-l ,4,5;6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 

20 l-[2-Aminomethylphenyl]-3-trifluoromethyl-6-[2' -(3-(R)-hydroxy-N-pyrrolidinyl)methyl-

25 

3-fluoro-[l, 1 ']-biphen-4-yl]-l ,4,5,6-tetrahydropyrazolo-[3,4-c ]-pyridin-7-one; 

1-[3-Aminobenzisoxazol-5 '-:-Yl]-3-tri~uoromethyl-6-[2 '-dimethylaminomethyl-3-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-tluoro-[ l, 1 ']-biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[3 ,4-
c ]-pyridin-7-one; 

30 1-[3-Aminobenzisoxazol-5' -yl]-3-trifluoromethyl-6-[2' -(3-(R)-hydroxy-N-
pyrrolidinyl)methyl-[1, l ']-biphen-4-yl]-l ,4,5,6-tetrahydropyrazolo-[3,4-c ]-pyridin-
7-one; 

33 
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1-[3-Aminobenzisoxazol-5 • -yl]-3-trifluoromethyl-6-[2 '-is()propylaminomethyl-3-fluoro­

[ 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 '-N"".(2-methylimid&Zol-1-yl)methyl-

S 3-fluoro-[ l, 1 ']-biphen-4-yl]-1,4,5,6-tetrahydropyr~lo-[3;4-c ]-pyridin-7-one; 

l-[3-Aminobenzisoxazol'.".5'-yl]-3-trifluoromethyl-6-[2'-N-pyrrolidinomethyl-3-fluoro­

[ 1, 1 ']-biphen-4-yl}-l,4,5,6-tetrahydropyrazolo-[3,4~c ]-pyridin-7-one; 

10 1-[3-Aminobenzisoxazol;..5'-yl]-3-trifluoromethyl-6-[2'-oximinomethyl-3-fluoro-[l,1 ']-

15 

biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[3,4-c ]-pyridtn-7-one; 

I~£ 4-Methoxyphenyl)-3-trifluoromethyl-6-[2 • -(3-(R)-hydroxy-N-pyrrolidinyl)methyl-3-

·. fluoro-[ 1, 1 ']-biphen-4-yl]-l ,4,S,6-tetrahydropyrazolo-[3,4-c.]-pyridin-7-one; 

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; 

1-[ 4-Methoxyphenyl]-3-((imidazol-1-yl)methyl]-5-methyl..,6-[(2 '-N-pyrrolidinylmethyl-

20 [ l, l ']-biphen-4-yl)]-1,6-dihydropyrazolo-[ 4,3-dj-pyrimidin-7-one; 

1-( 4-Methoxyphenyl]-3-[(tetrazol-1-yl)methyl]-5-methyl-6-.[(2 • -N-pyrrolidinylmethyl­

[I, l ']-biphen-4-yl)]-1,6-dihy~opyrazolo-[ 4,3-dj-pyrimidin-7-one; 

25 1-[ 4-Methoxyphenyl]-3-[(tetrazol-2-yl)methyl]-5-metbyl-6-{(2 • -N-pyrrolidinylmethyl-

30 

[ 1, 1 ']-biphen-4-yl)]-1,6-dihydropyrazolo-[ 4,3-dj-pyrimidin-7-one; 

1-[3-Aminobenzisoxazol-5 • -yl]-3,5-dimethyl-6-[2 • -N-dimethylaminomethyl-(1, l ']­

biphen-4-yl]-1,6-djhydropyrazolo-[ 4,3-dj-pyrimidjn-7-one; 

. 1-[3-Aminobenzisoxazol ~s ~ -yl]-3-methyl-6-[2 • -N,N -dimethylaminomethyl-[ 1~1 ']-biphen-

4-yl]-1,6-dihydropyrazolo-[4,3-dj-pyrimidin-7-one; · 
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·~-;::·~-:· :'.· \;_~; ... · : . ;:.·_.:··.~:. . . l-[3-AminobenzisoxazoJ-S'+:~yl]-3-methyl-(H2'-N-isopropylmrunomethyl-[1, I ']-biphen-4-
yl]-1,6-dihydropyrazolo-[ 4,3-dj-pyrimidin-7-one; 

1-[3-Aminobenzisoxazol-5 '-yl]-3-methyl-6-[2' -(3-(R)-hydroxy-N-pyrrolidinyl)methyl-
5 [ 1, 1 ']-biphen-4-yl]-l ,6-dihydropyrazolo-[ 4,3-dJ-pyrimidin-7-one; 

1-[3-Aminobenzisoxazol-5' -yl]-3-methyl-6-[ 4-( 4,5-dihydroimidazol-l '-yl)phenyl]-1,6-
dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one; 

10 l _-[3-Aminobenzisoxazol-5' -yl]-3-methyl-6-[2' -N-( cyclopropylmethyl)aminomethyl-

15 

[ 1, l ']-biphen-4-yl]-l ,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one; 

1-[3-Aminobenzisoxazol-5 '-yl]-3-methyl-6-[2' -N-pyrrolidinylmethyl-[ I, l ']-biphen-4-yl]-
1,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one; 

1-[3-Aminobenzisoxazol-5 '-yl]-3-methyl-6-[2' -(N-methyl-N-isopropyl)aminomethyl­
[ 1, l ']-biphen-4-yl]-1,6-dihydropyrazolo-[4,3-dJ-pyrimidin-7-one; 

1-[3-Aminobenzisoxazol-5 '-yl]-3,5-dimethyl-6-[2' -{3-(R)-hydroxy-N-pyrrolidinyl)methyl-
20 [l, l ']-biphen-4-yl]-1,6-dihydropyrazolo-[ 4,3-dJ-pyrimidin-7-one; 

1-[3-Aminobenzisoxazol-5' -yl]-3-tritluoromethyl-6-[2'-N,N-dimethylaminomethyl-[1,1 ']­
biphen-4-yl]-l ,6-dihydrop~lo-[ 4,3-dJ-pyrimidin-7-one; 

25 1-[3-Aminobenzisoxazol-5 '-yl]-3-tritluoromethyl-6-[2'-N,N-dimethylaminomethyl-[1, l ']-
biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[ 4,3-dJ-pyrimidin-7-one; 

1-[3-Aminobenzisoxazol-5' -yl]-3-tritluoromethyl-6-[2 '-(3-(R)-hydroxy-N­
pyrrolidinyl)methyl-[ 1, l ']-biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[ 4,3..;d]-

30 pyrimidin-7-one; 

35 
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.. 

1-[3-Aminobenzisoxazol-5' -yl]-3-trifluoromethyl-6-[2 '-(3-(S)-hydroxy-N-

pyrrolidinyl)methyl-[ l, l ']-biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[3,4-c ]-pyridin-

7-one; 

5 1-(3-Aminobenzisoxazol-5' -yl]-3-trifluoromethyl~6-[2 '-N~(pyrrolindinyl)methyl-[l, l ']-

10 

biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[3,4-c ]-pyridin-7-one; 

1-[3-Aminobenzisoxazol-5' -yl]-3-trifluoromethyl-6-[2 '-N-(morpholino )methyl-[ I, 1 ']­

biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[3,4-c ]-pyridin-7-one; 

l-[3-Aminobenzisoxazol-5''-yl]-3-trifluoromethyl-6-[2' -.N,N-dim~thylaminomethyl-[ 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-dimethylaminomethyl}3-

15 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-[(3 '-N-pyrrolidinylmethyl}3-fluoro­

[l, l ']-biphen-4-yl]-4,5,6, 7-tetrahydropyrazolo-[3,4-c ]azepin-8-one; 

20 1-[ 4-Methoxyphenyl]-3-trifluoromethyl-7-[(3' -N-pyrrolidinylmethyl}[l, l ']-biphen-4-yl]-

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

25 

1-[ 4-Methoxyphenyl}3-tritluoromethyl-7-[(3 '-N-dimethylaminomethyl}[l ,l ;]~biphen-4-

yl]-4,5,6, 7-tetrahydropyrazolo-[3,4-c ]azepin-8-one; 

I-[ 4-Methoxyphenyl]-3-trifluoromethyl-7-[ 4-benzimidazol-1 '-yl-3-fluoropheri.yl]-4,5,6, 7-

tetrahydropyrazolo-[3,4-c ]azepin-8-one; 

1-[3-Aminobenzisoxazo-5'-yl]-3-trifluoromethyl-7-[(2'-N-pyrrolidinylmethyl}3~fluoro-

30 [ 1, I ']-biphen-4-yl]-6, 7-dihydropyrazolo-[3,4-c ]azepin-8-one; 

l-[3-Aminobenzisoxazo-5'-yl]-3-trifluoromethyl-7-[(2'-N-dimethylaminomethyl}3-

fluoro-[ l, 1 ']-biphen-4:-yl]-6, 7-dihydropyrazolo-[3,4-c ]azepin-8-one; 
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l-[3-Aminobenzisoxazo-S;-yl}3-trifluoromethyl-7-[(2' -N-(R)-3-
hydroxypyrrolidinylmethyl}3-tluoro-[ 1, l ']-biphen-4-yl]-6, 7-dihydropyrazolo-[3,4-
c ]azepin-8-one; 

l-[3-Aminobenzisoxazo-5'-yl]-3-trifluoromethyl-7-[(2 '-N-(R)-3-
hydroxypyrrolidinylmethyl}[ 1, 1 ']-biphen-4-yl]-6, 7-dihydropyrazolo-[3,4-c ]azepin-
8-one; 

10 1-[3-Aminobenzisoxazo-5' -yl)-3-trifluorornethyl-7-[(2'-N-dimethylaminomethyl}[1, l ']-

15 

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

1-[ 4-Methoxyphenyl]-3-tritluoromethyl-7-[(2' -N-pyrrolidinylrnethyl}[ 1,1 ']-biphen-4-yl]-
6, 7-dihydropyrazolo-[3,4-c]azepin~8-one; 

1-( 4-Methoxyphenyl]-3-trifluoromethyl-7-( (2 '-N.N-dimethylaminomethyl)-[l, I ']-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-
20 · tetrahydropyrazolo-[3,4-c]pyridin-7-one; 

l-[3-Aminomethylphenyl]-3-methyl-6-[(2' -N-((3-(S)-hydroxy)pyrrolidinyl) methyl-[ I, 1 '1-
biphen-4-yl)]-l ,4,S,6-tetrahydro-7H-pyrazolo-[3,4-c ]-pyridin-7-one; 

25 l-[3-Aminomethylphenyl]-3-methyl-6~[(2'-methylsulfonyl-[1,1 ']-biphen-4-yl)]-l ,4,5,6-
tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one; 

1-[3-Aminobenzisoxazol-5' -yl]-3-methyl-6-[(3-fluoro-2 '-N-(3 (S)­
hydroxy)pyrrolidinylmethyl-[ 1, l ']~biphen-4-yl)]-l ,4,5,6-tetrahydro-7H-

30 pyrazolo[3,4-c ]pyridin-7-one; 

1-[3-Aminobenzisoxazol-5' -yl]-3-methyl-6-[(3-fluoro-2' -N-pyrrolidinylmethyl-[ l, I']­
biphen-4-yl)]-1,4,5,6-tetrahydro-7H-pyrazolo[3,4-c ]pyridin-7-one; 
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1-[l-Aminoisoquinolin-7' ~yl]-3-trifluoromethyl-6-[ 4-(2-methylimidazol-l '-yl)phenyl]-

1,4,5,6-tetrahydropyrazolo-[3,4-c }·pyridin-7-one; 

S 1-[3-Aminobenzisoxazol-S' ".yl]-3-methyl-6-[ 4-(2-methylimidazol-l '-yl)phenyl]-1,6-

10 

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

1-[3-Aminobenzisoxazol ".5' -yl]-3-methyl-6-[ 4-(2-( dimethylaminometbyl)imidazol-1 '-yl)-

2-fluorophenyl]-1,6-dihydropyrazolo-[ 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, 

15 1-[3-Aminobenzisoxazol-5' -yl]-3-methyl-6-[ 4-(2-(dimethylaminomethyl)imidazol-1 '-yl)-

2-fluorophenyl]-1,4,5,6-tetrahydropyrazolo-[3,4-c ]-pyridi~ 7-one; 

or a phannaceutically acceptable salt form thereof. 

20 

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

selected from the group: 
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y 
N 

'A-B 

or a stereoisomer or phannaceutically 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 

fr:~ 
~ 

II 

ring D is selected from -(CH2)3-, -(CH2)4-, -CH2N=CH-, -CH2CH2N=CH-, and a S-6 
. . 

membered aromatic system containing from 0-2 hetcm>atoms selected from the 

group N, 0, and S, provided that from 0-1 0 and S ~toms are present; 

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

E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and pyridazinyl, substituted with 

0-1 R; 
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R is selected from Cl, F, ~f;J, OH, Ci-3 ~lfoxy, NH2, Nft(di.::3 alkyl), N(C1-3 alkyl)z, 
CH2NH2, CH2NH(C1-3 alkyl), CH2N(C1-3 alkyl)2, CH2CH2NH2, 
CH2CH2NH(C1-3 alkyl), and CH2CH2N(C1-J alkyl)z; 

5 alternatively, ring Dis absent; 

when ring D is absent, ring E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and 
pyridazinyl, and ring Eis substituted with R" and R'; 

10 R" is selected from F, Cl, Br, I, OH, C1-3 alkoxy, CN, C(=NR8)NR7R9, 
NHC{=NR8)NR7R9, NR8CH(=NR7), C(O)NR7R8, (CR8R9)tNR7R8, SH, C1-3· 
alkyl-S, S(O)R3h, S(0)2R3a, S(0)2NR2R2a, and OCF3; 

R' is selected from H, F, Cl, Br, I, SR3, CQiR3, N02, (CH2)t0R3, C1-4 alkyl, OCF3, CF3, 
15 C(O)NR7R8, and (CR8R9)tNR7R8; 

alternatively, R" and R' combine to fonn methylenedioxy or ethylenedioxy; 

Z is Nor CR la· 
' 

20 

zl is S 0 orNR3· , , ' 

z2 is selected from H, C14 alkyl, phenyl, benzyl, C(O)R3, and S(O)pR3c; 

25 Ria is selected from H, -(CH2)rRI', -CH=CH-Rl', NCH2Rl", OCH2Rl", SCH2Rl", 
NH(CH2)2(CH2)tR 1 ', O(CH2)2(CH2)tR l ', and S(CH2)2(CH2)tR l '; 

Rl' is selected from H, CJ-3 alkyl, F, Cl, Br, 1,-CN, -CHO, (CF2)..CF3, (CH2)rOR2, 
NR2R2a, C(O)R2c, OC(O)R2, (CF2)rC02R2c, S(O)pR2b, NR2(CH2)i.OR2, 

30 C(=NR2c)NR2R2a, NR2C(O)R2h, NR2C(O)R3, NR2C(O)NHR2b, NR2C(O)iR2a, 
OC(O)NR2aR2b, C(O)NR2R2a, C(O)NR2(CH2)PR2, S02NR2R2a, NR2S02R2h, 
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C3-6 carbocyclic residue substituted with 0-2 R4a, and 5-10 membered heterocyclic 

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

0, and S substituted with 0-2 R4a; 

5 Rl" is selected from H, CH(CH20R2)2, C(O)R2c, C(O)NR2R2a, S(O)R2b, S(0)2R2b, and 

S02NR2R2a; 

R2, at each occurrence, is selected from H, CF3, Ct-6 alkyl, benzyl, CJ-6 carbocyclic 

residue substituted with 0-2 R4b, a C3_6 carbocyclic-CH2-residue substituted with 

IO 0-2 R4b, and 5-6 membered heterocyclic system containing from 1-4 heteroatoms 

selected from the group consisting ofN, 0, and S substituted with 0-2 R4b; 

R2a, at each occurrence, is selected .from H, CF3, C1-6 alkyl, benzyl, C3_6 carbocyclic 

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

15 from 1-4 heteroatoms selected from the group consisting ofN, 0, and S substituted 

with 0-2 R4b; 

R2b, at each occurrence, is selected from CF3, C14 alkoxy, Ct-6 alkyl, benzyl, C3_6 

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

20 system containing from 1-4 heteroatoms selected from the group consisting ofN, 

0, an4 S substituted with 0-2 R4b; 

R2c, at each occurrence, is selected from CF3, OH, C1-4 alkoxy, C1-6 alkyl, benzyl, C3-6 

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

25 system containing from 1-4 heteroatoms selected from the group consisting ofN, 

0, and S substituted with 0-2 R4b; 
• 

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 R4b and containing from 0-1 additional heteroatoms selected 

from the group consisting ofN, 0, and S; 
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R3, at each occurrence,_ is selected from H, C14 alkyl, and phenyl; 

R3a, at each occurrence, is selected from H, C1-4 alkyl, and phenyl; 

5 R3h, at each occurrence, is selected :from H, Ct-4 alkyl, and phenyl; 

R 3c, at each occurrence, is selected from C 1-4 alkyl, and phenyl; 

A is selected from: 

IO C3.10 carbocyclic residue substituted with 0-2 R4, and 
5-10 membered heterocyclic system containing from 1-4 heteroatoms selected from 

the group consisting ofN, 0, and S substituted with 0-2 R4; 

B is selected from: 

15 X-Y, NR2R2a, C(=NR2)NR2R2a, NR2C(=NR2)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 ofN, 0, and S substituted with 0-2 R4a; 

20 Xis selected from C14 alkylene, -CR2(CR2R2h)(CH2)r, -C(O)-, -C(=NRl")-, 
-CR2(NRl"R2)-, -CR2(QR2)-, -CR2(SR2)-, -C(O)CR2R2a., -CR2R2ac(O), -S(O)p-, 
-S(O)pCR2R2a., -CR2R28S(O)p-, -S(0)2NR2-, -NR2S(0)2-, -NR2S(0)2CR2R2a., 
-CR2R28S(0)2NR2-, -NR2S(0)2NR2-, -C(O)NR2-, -NR2C(O)-, 
-C(O)NR2CR2R2a., -NR2C(O)CR2R2a., -CR2R2aC(O)NR2-, -CR2R2aNR2C(O)-, 

25 -NR2C(O)O-, -OC(O)NR2-, -NR2C(O)NR2-, -NR2-, -NR2CR2R2a., -CR2R2aNR2-, 
0, -CR2R2aQ-, and -OCR2R2a.; 
' 

Y is selected from: 

CH2NR2R2a; 

30 CH2CH2NR2R2a; 

C3.10 carbocyclic residue substituted with 0-2 R4a, and 
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5-10 membered heterocyclic system containing fro:m 1.:.4 heteroatoms selected from 

the group consisting ofN, 6, and S substituted with 0-2 R4a; 

R4, at each occurrence, is selected :from H, =O, (CH2)rOR2, F, Cl, Br, I, Ct-4 alkyl, -CN, 

S N02, (CH2)rNR2R2a, (CH2)rC(O)R2c, NR2C(O)R2b, C(O)NR2R2a, 

NR2C(O)NR2R.2a, C(=NR2)NR2R2a, C(=NS(0)2R5)NR2R2a, 

NHC(=NR2)NR2R2a, C(O)NHC(=NR2)NR2R2a, S02NR2R2a, NR2S02NR2R2a, 

NR2S02-C1-4 alkyl, NR2SQiR5, S(O)pRs, (CF2)rCF3, NCH2Rl", OCH2Rl", 

SCH2R1", N(CH2)2(CH2)tRl', O(CH2)2(CH2)1R1', and S(CH2)2(CH2)tRl'; 

10 

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

heteroatoms selected from the group consisting ofN, 0, and S; 

R4a, at each occurrence, is selected from H, =O, (CH2)i.OR2, (CH2)rF, (CH2)rBr, (CH2)r 

15 Cl, Cl, Br, F, I, Ct-4 alkyl, -CN, N02, (CH2)i.NR2R2a, (CH2)rC(O)R2c, 

NR2C(O)R2b, C(O)NR2R2a, (CH2)rN=CHOR3, C(O)NH(CH2)2NR2R2a, 

NR2C(O)NR2Ria, C(=NR2)NR2R2a, NHC(=NR2)NR2R2a, SOiNR2R2a, 

NR2SQiNR2R2a, NR2So2~c14 alkyl, C(O)NHSO:z-Ct-4 alkyl, NR2S02R5,. 

S(O)pR5, and (CF2)i.CF3; 

20 

alternatively, one R4a is a 5-6 membered aromatic beterocycle containing froin l-4 

heteroatoms selected from the group consisting ofN, 0, and S substituted with 0-1 

R5; 

25 R4b, at each occurrence, is selected from H, =O, (CH2)rOR3, F, Cl, Br, I, Ct-4 alkyl,-CN, 

30 

lll02, (CH2)rNR3R3a, (CH2)rC(O)R3, (CH2)rC(O)OR3c, NR3C(O)R3a, 

C(O)NR3R3a, NR3C(O)NR3R3a, C(=NR3)NR3R3a, '.NR3C(=NR3)NR3R3a, 

SQiNR3R3a, NR3S02NR3R3a, NR3S02-C14 alkyl, NR3SQiCF3, NR3S02-

phenyl, S(O)pCF3, S(O)p-C1-4 alkyl, S(O)p-phenyl, and (CF2)rCF3; 
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RS, at each occurrence, is selected from CF3, C1-6 alkyl, phenyl substituted with 0-2 R6, 
and benzyl substituted with 0-2 R 6; 

R6, at each occurrence, is selected from H, OH, (CH2)r<>R2, halo, C1-4 alkyl, CN, NQi, 
5 (CH2)i.NR2R2a,(CH2)rC(O)R2b, NR2C(O)R2b, NR2C(O)NR2R2a, C(=NH)NH2, 

NHC(=NH)NH2, S02NR2R2a, NR2S02NR2R2a, and NR2SQiC1-4 alkyl; 

R7, at each occurrence, is selected from H, OH, C1-6 alkyl, C1-6 alkylcarbonyl, C1-6 
alkoxy, C1-4 alkoxycarbonyl, (CH2)n·phenyl, C6-l0 aryloxy, ~-IO aryloxycarbonyl, 

10 C6-to arylmethylcarbonyl, C14 alkylcarbonyloxy Ct-4 alkoxycarbonyl, C6-to 
arylcarbonyloxy C1-4 alkoxycarbonyl, C1-6 alkylaminocarbonyl, 
phenylaminocarbonyl, and phenyl C1-4 alkoxycarbonyl; 

15 

R8, at each occurrence, is selected from H, Ci-6 alkyl and (CH2)n-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 ofN, 
0, and S; 

20 R9, at each occurrence, is selected from H, C1-6 alkyl and (CH2)n·phenyl; 

n, at' each occurrence, is selected from 0, l, 2, and 3; 

m, at each occurrence, is selected from 0, 1, and 2; 
25 

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

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

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

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

wherein the compound is selected from the group: 

5 

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

G is selected from the group: 
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5 A is selected 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, pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl, isothiazdyl, 
pyrazolyl, imidazolyl, oxadiazolyl, thiadiazolyl, triazolyl, 1,2,3-oxadiaz~lyl, 

l 0 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,3-thiadiazolyl, 
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,3-triazolyl, 
),2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, benzofuranyl, benzothiofuranyl, 
indolyl, benzimidazolyl, benzoxazolyl, benzthiazolyl, indazolyl, benzisoxazolyl, 
benzisothiazolyl, and isoindazolyl; 

15 

Bis selected from: H, Y, X-Y; 
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Xis selected from Ct-4 alkylene, -C(O)-, -C(=NR)-, -CR2(NR2R2a)-, -C(O)CR2R2a_, 

-CR2R2aC(O), -C(O)NR2-, -NR2C(O)-,-C(O)NR2CR2R2a_, -NR2C(O)CR2R2a_, 

-CR2R2aC(O)NR2-,-CR2R2aNR2C(O)-, -NR2C(O)NJl2-, -NR2-, -1'iilll2CR2R2a_, 

-CR2R28NR2-, 0, -CR2R280-, and -OCR2R2a_; 

alternatively, Yis select€(d ft()m 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, morpholinyl, thiophenyl, wrrolyl, pyrrolidinyl, 

oxazolyl, isoxazolyl, isoxazolinyl, thiazolyl, isothiazolyl, pyrazolyl, imidazolyl, 

oxadiazolyl, thiadiazolyl, triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 

I ~2,5-oxadiazolyl, l ,3,4-oxadiazolyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 

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, benzisoxazolyl, benzisothiazolyl, and 

isoindazolyl; 

20 

R~x· ~~N 
N II 

'K ~N and 

K is selected from 0, S, NH, and N; and, 

25 sis 0. 
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[ 1 OJ In another embodiment, the present invention provides novel phannaceutical 
compositions, comprising: a phannaceutically acceptable carrier and a therapeutically 
effective amount of a .compound of formula (I) or a pharmaceutically acceptable salt form 
thereof. 

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

l 0 pharmaceutically acceptable salt form thereof. 

15 

20 

[ 12] . In another embodiment, the present invention provides novel bicyclic compounds 
as described above for use in therapy. 

[13] In another embodiment, the present invention provides the use of novel bicyclic 
compounds as described above for the manufacture of a medicament for the treatment of a 
thromboembolic disorder. 

DEFINITIONS 
The compounds herein described may have asymmetric centers. Compounds of the 

present invention containing an as~metrically substituted atom may be isolated in 
optically active or raceinic forms. It is well known in the art how to prepare optically 

25 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 
contem'Plated 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 isomers or as 

30 separated isomeric forms. All chiral, diastereomeric, racemic forms and all geometric 
isomeric forms 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 intermedi~tes made therein are considered to be part of the present 

invention. 

The tenn "substituted," as used herein, means that any one or more hydrogens on 

the designated atom is replaced with a selection from the indicated group, provided that 

5 the designated atom's nonnal valency is not exceeded, and that the substitution results in a 

stable compound. When a substituent is keto (i.e., =O), 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 

10 different mass numbers. By way of general example and without limitation, isotopes of· 

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

When any variable (e.g., 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 

15 R 6, then said group may optionally be substituted with up to two R6 groups and R6 at each 

occurrence is selected independently :from the definition o:fR6. Also, combinations of 

substituents and/or variables are permissible only if such· cpmbinations result in stable · 

compounds~ 

When a bond to a substituent is shown to cross a bond connecting two atoms in a 

20 ring, then such substituent-may be bonded to any atom on the ring. When a substituent is 

listed without indicating ~e atom via which such substitucmt is bonded to the rest of the 

compound of a given fom1ula, then such substituent may be bonded via any atom in such 

substituent. Combinations of substituents and/or variables are permissible only if such 

combinations result in sta~le compounds. 

25 As used herein, "Ellkyl".is intended to include both branched and straight-chain 

saturated aliphatic bydroc:arbon groups having the specifie~ number of carbon atoms. 

C1-10 alkyl, is intended to include Ci, C2, C3, C4, Cs, C6, C7, Cs, C9, and Cto alkyl 

groups. Examples of alkyl include, but are not limited to, methyl, ethyl, n-propyl, i-propyl, 

n-butyl, s-butyl, t-butyl, ~pentyl, and s-pentyl. "Haloalkyl" is intended to include both 

30 branched and straight-chain saturated aliphatic hydrocarbo:Q groups having the specified 

number of carbon atoms, substituted with 1 or more halogen (for example -CvFw where v 

= 1to3 and w = 1 to (2v+I)). Examples ofhaloalkyl include, but are not limited to, 

trifluoromethyl, trichloromethyl, pentafluoroethyl, and pentachloroethyl. "Alkoxy" 
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represents an alkyl group as defined above with the indicated number of carbon atoms 
attached through an oxygen bridge. C1.10 alkoxy, is intendeqto include Ci, C2, C3, C4, 
Cs, C6, C7, Cg, C9, and C10 alkoxy groups. Examples ofalkoxy include, but are not 
limited to, methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, s-butoxy, t-butoxy, · 

5 n-pentoxy, and s-pentoxy. "Cycloalkyl" is intended to include saturated ring groups, such 
as cyclopropyl, cycbbutyl, or cyclopentyl. C3.7 cycloalkyl is intended to include C3, C4, 
Cs, C6, and C7 cycloalkyl groups. Alkenyl" is intended to include hydrocarbon chains of 
either straight or branched configuration and one or more un·saturated carbon-carbon bonds 
that may occur in any stable point along the chain, such as ethenyl and propenyl. C2-10 

10 alkenyl is intended to include C2, C3, C4, Cs, C6, C7, Cg, C9, and C10 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 any stable 
point along the chain, such as ethynyl and propynyl.C2-10 Alkynyl is intended to include 
C2, C3, C4, Cs, C6, C7, Cg, C9, and C10 alkynyl groups. 

15 "Halo" or "halogen" as used herein refers to fluoro, chloro, bromo, and iodo; and 
"counterion" is used to represent a small, negatively charged species such as chloride, 
bromide, hydroxide, acetate, and sulfate. 

As used herein, "carbocycle" or "carbocyclic residue" is intended to mean any 
stable 3, 4, 5, 6, or 7-membered monocyclic orbicyclic or7, 8, 9, 10, 11, 12, or 

20 . 13-membered bicyclic or tricyclic, any of which may be saturated, partially unsaturated, or 
aromatic. Examples of such carbocycles include, but are not limited to, cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, adamantyl, cyclooctyl, 
(3.3.0]bicyclooctane, [ 4.3 .O]bicyclononane; [ 4.4.0]bicyclodecane, [2.~.2]bicyclooctane, 
fluorenyl, phenyl, naphthyl, indanyl, adamantyl, and tetrahydronaphthyl. 

25 As used herein, the term "heterocyde" or "heterocyclic system,, is intended to 
mean a stable 5, 6, or 7-membered monocyclic orbicyclic or7, 8, 9, or IO-membered 
bicyclip heterocyclic ring which is saturated, partially unsaturated or unsaturated 
(aromatic), and which consists of carbon atoms and I, 2, 3, or 4 heteroatoms independently 
.selected from the group consisting ofN, NH, 0 and Sand including any bicyclic group in 

30 which any of the above-defined heteroqyclic rings is fused to a benzene ring. The nitrogen 
and sulfur heteroatoms may optionally be oxidized. The heterocyclic ring may be attached 
to its pendant group at any heteroatom or carbon atom that results in a stable structure. The 
heterocyclic rings described herein may be substituted on carbon or on a nitrogen atom if 
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the resulting compound is stable. A nitrogen in the heterocycle may optionally be 

quatemized. It is preferred .that when the total number of S and 0 atoms in the heterocycle 

exceeds l, then these heteroatoms are not adjacent to one another. It is preferred tJiat the 

total number of S and O atoms in the heterocycle is not more than I. As used herein, the 

5 tenn "aromatic heterocyclic;: system" or "heteroaryl" is intend~ to mean a stable 5, 6, or 7-

membered monocyclic ()r bicyclic or 7, 8, 9, or 1 ~membered bi cyclic heterocyclic 

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

selected from the group consisting ofN, NH, 0 and S. It is to be noted that total number of 

S and 0 atoms in the arQmatic heterocycle is not more than 1. 

10 Exaniples of heterocycles include, but are not limited to, acridinyl, azocinyl, 

benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl, 

benzoxazolinyl, benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, . 

benzisothiazolyl, benzimidazolinyl, carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyl, 

chromenyl, cinnolinyl, decahydroquinolinyl, 'lH,6H-l ,5,2-dithiazinyl, 

15 dihydrofuro[2,3".'b]tetrahydrofuran, furanyl, furazanyl, imidazolidinyl, imidazolinyl, 

imidazolyl, 1H-indaz0lyl, indolenyl, indolinyl, indolizinyl~ indolyl, 3ff.indolyl, isatinoyl, 

isobenzo:furanyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl, .. 

isothiazolyl, isoxazolyl, methylenedioxyphenyl, morpholinyl, naphthyridinyl, 

octahydroisoquinolfoyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-

20 oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxindolyl, pyrimidinyl, 

phenanthridinyl, phenanthroliny1, phenazinyl, phenothiazinyl, phenoxathinyl, 

phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, piperidonyl, 4-piperidonyl, piperonyl, 

pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, 

pyridooxazole, pyridoimidazole, pyridothiazole, pyridinyl, pyridyl, pyrimidinyl, 

25 pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4ff-quinolizinyl, 

quinoxalinyl, quinuclidinyl, tetrabydro:furanyl, tetrahydroisoquinoliny~ 

tetrahydroquinolinyl, tetrazolyl, 6H-l,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-

thiadiatolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, thiazolyl, thienyl, 

thienothiazolyl, thienooxazolyl, thienoimidazolyl, thiophenyl, triazinyl, 1,2,3-triazolyl, 

30 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, and xanthenyl. ·Also included are fused ring 

and spiro compounds containing, for example, the above heterocycles. 

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

compounds, materials, compositions, and/or dosage forms which are, within the scope of 
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sound medical judgment, suitable for use in contact with the tissues of human beings aµ.d 
animals without excessive toxicity, irritation, allergic response, or other problem or 
complication, commensurate with a reasonable benefit/risk ratio. 

As used herein, "pharmaceutically acceptable salts" refer to derivatives of the 
S 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 

I 0 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, sulfuric, sulfamic, 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, 

15 glutamic, benzoic, salicylic, sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic, 
methanesulfonic, ethane disulfonic, oxalic, isethionic, and the like. 

The pharmaceutically acceptable salts of the present invention can be synthesized 
fro~ the parent compound that contains a basic or acidic moiety by conventional chemical 
methods. Generally, such salts can be prepared by reacting the :free acid or base fonns of 

20 these compounds with a stoichiometric 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, isopropanol, or acetonitrile are preferred. Lists of suitable salts are 
found in Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, 
Easton, PA, 1985, p. 1418, the disclosure of which is hereby inco1porated by reference. 

25 Since prodrugs are known to enhance numerous desirable qualities of 

pharmaceuticals (e.g., solubility, bioavailability, manufacturing, etc ... ) the compounds of 
the present invention may be delivered in prodrug form. Thus, the present invention is 
intendc!d to cover prodrugs of the presently claimed compounds, methods of delivering the 
same and compositions containing the same. "Prodrugs" are intended to include any 

30 covalently bonded carriers that release an active parent drug of the present invention in 
vivo when such prodrug is administered to a mammalian 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 

61 



--------- ·-------·- ~-~,........;--~------------------;..;.---=-==--=----=-=-=-=--==iiiiiiiiiiii-------=====~~-~--~~~--------

W000/39131 PCTIUS99/30316 

parent compound. Prodrugs include compounds of the present invention wherein a 

hydroxy, amino, or sulthydryl group is bonded to·any group that, when theprodrug ofthe 

present invention is administered to a m8mmalian subject, it cleaves to fonn a free 

hydroxyl, ftee amino, or free sul:fhychyl group~ respectively. Examples ofprodrugs include, 

5 but are not limited to, acetate, fonnate and benze>ate derivatives of alcohol and amine 

:functional groups in the compounds of the present invention. Preferred prodrugs are 

amidine prodrugs wherein Dis C(=NR7)NH2 or its tautomer C(=NH)NHR7 and R7 is 

selected from OH, C14 atkoxy, C6-JO aryloxy, C14 alkoxycarbonyl, C&-10 

aryloxycarbonyl, 4-10 ar}'lmethylcarbonyl, Ct-4 alkylcarbpnyloxy C14 alkoxycarbonyl, 

I 0 and C6-JO arylcarbonyloxY C14 alkoxycarbonyl. More preferred prodrugs are where R7 is 

OH, methoxy, ethoxy, benzyloxycarbonyl, methoxycarbonyl, and 

methylcarl>onyloxymetho)l:ycarbonyl. 

"Stable compound" .and "stable structure" are meant to indicate a compound that is 

sufficiently robust to survive isolatiOn to a useful degree of purity from a reaction mixture, 

15 and formulation into an effi~acious therapeutic agent 

"Substituted" is intended tO indicate that one or more hydrogens on the atom 

indicated in the expressio~ using "substituted" is replaced with a selection from the 

indicated group(s), provided that the indicated atom's nonnal valency is not exceeded, and 

that the substitution results in a stable compound. When a substituent is keto (i.e., =O) 

20 group, then 2 hydrogens on the atom are replaced. 
. . 

"Therapeutically effective amount" is intended to include an amount of a 

compound of the present invention or an amount of the combination of compounds 

clailned effective to inhibit factor Xa~ The combination of compounds is preferably a 

synergistic combination. Synergy, as described, for example, by Chou and Talalay,Aclv. 

25 Enzyme Regul. 1984, 22:21-55, occurs when the effect (in this case, inhibition of factor 
. . . . 

Xa) of the compounds wh~ administered in combination is greater than the additive effect 

of the compounds when administered alone as a single agent. In general, a synergistic 
I . 

effect is most clearly demqnstrated at sub-optimal concentrations of the compounds. 

Synergy can be in terms oflower cytotoxicity, increased antiviral effect, er some other 

30 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 skilled in th~ art of organic ~ynthesis. The co~pounds of the present 
invention can be synthesized using the methods described below, together with synthetic 

5 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 perfonned in a solvent appropriate to.the reagents 
and materials employed and suitable for the transformations being effected. It wiU be 
understood by those skilled in the art of organic synthesis that the functionality present on 

I 0 the molecule should be consistent with the transfonnations proposed. This will sometimes 
require a judgment to modify the order of the synthetic steps or to select one particular 
process scheme over another in order to obtain a desired compomid of the invention. It will 
also be recognized that another major consideration in the planning of any synthetic route 
in this field is the judicious choice of the protecting group used for protection of the 

15 reactive functional groups present in the compounds described in this invention. An 
authoritative account describing the many alternatives to the trained practitioner is Greene 
and Wuts (Protective Groups In Organic Synthesis, Wiley and Sons, 1991). All reference8 
cited herein are hereby incorporated in their entirety herein by reference. 

The compounds of the present invention repre8ented by Formula I consist of a 
20 group "D-E-G-(CH:z}8-" and a group "-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 variety of six- or seven membered 
rings including but not limited to piperidinone, pyridinone, pyrimidinone, 
pyrimidinedione, pyranone, diazepinone, diazepinedione. The following discussion and 

25 schemes will descrlbe methods for the syntheses of the heterobicyclic cores and 
attachment to the groups "G-(CH2)1-" and "-A-B". 

The 4-aminopyrazole-5-carboxylate V is a useful intermediate for the preparation 
of many of the pyrazole fused compounds ofFonnula I wherein the "G-(CHi)1-" residue is 
attached to a nitrogen atom of the pyrazole (Scheme l). This intermediate can be prepared 

30 in a variety of ways from hydrazines I. Hydrazines I are readily available starting 
materials. Aromatic hydrazines (G is aryl, s = 0) are conveniently prepared from the 
corresponding aniline by diazotization with NaN02 in acidic media followed by reduction 
of the resulting diazonium ion with a suitable reducing agent, with SnC12 being a preferred 

63 



W000/39131 PCT/US99/30316 

reagent. Non-aromatic hydrazines represented by I are readily prepared by a variety of 

methods, such as by displacement of a suitable halogen compound with hydrazine or with 

a protected hydrazine folfowed by depr0tection. Condens~tion ofhydrazines I with a 

suitable hemiacetal or aldehyde followed by halcigenatio1i'with NBS or NCS leads to 

5 hydrazidoyl halides II~ Alternatively, the hydraZ:ines I caii. be acylated with an acid 

chloride and converted t~ lJ.ydrazidoyl halides II by carbon· tetrahalide/triphenylphosphine . 
. ·:·. :: 

The hydrazidoyl halides:II are versatile intennediates for:pyrazole synthesis (Shawali, A. 

· S.; et. al. J. Het. Chem.· 1,80, 17, 833). The halide can be displaced with cyanide ion to 

afford cyanide III. Cyano compounds of this type (where 9 is aryl and s = 0) can also be 

I 0 prepared more directlyby diazotization of aniline IV followed by direct reaction with a 

cyano-containing active methylene compound, where R
18 can include a variety of groups 

such as ester, ketone, cyll11o, trifluoromethyl, sulfone, aryl, etc. (Butler, R. N.; et. al. J. 
. ., ' ... .· . '; : . 

Chem. Soc. Chem. Commun. 1992, 20, 1481). Treatment.oflll with a bromoacetate in the 

presence of a suitable bw.;~ such as carbonate or trialky18IIline results in N-alkylation 
. . . 

15 followed by ring closure to give the 4-aminopyrazole-S-caj"boxylate V. Alternatively, 

treatment of II with a nitropyruvate in the presence of a b8$e such as alkoxide provides a 

4-nitropyrazole by displ~ent of the halide followed by:ring closure of the nitrogen onto 
... 

the carbonyl group. R~ction of the nitro group can be accomplished by a variety of 

reducing agents, a prefm,ed one of which is SnC12, to giv~ the 4-aminopyrazole-5-

20 carboxylate V. The hyrazidoyl halide II can also be reacte4 with a ketoester where R' 

represents a masked ester,.preferably a 2-furyl residue, to gi,ve a pyrazolo-4-carboxylate 

VI. ESter hydrolysis, CQnversion to an acyl azide, either via the acid chloride or anhydride, 

heating to generate an jsocyanate vfa Curtius rearrangement, and finally treatment with 

water affords the 4-aminopyrazole VII. Alternatively, the amino can be masked as an 
. ' 

25 appropriate carbamate by using an alcohol instead of water in the Curtius rearrangement. 

When R' = 2~furyl, the furan can be oxidatively cleaved under a variety of conditions, 

such a~ sodium periodate with catalytic ruthenium trichfoiide, or K.Mn04, to afford a 

carboxylic acid which~ be esterified to afford the 4-aminopyrazole-5-carboxylate V. 

Another route to the 4-aminopyrazole V involves oondensation of the hydrazine I 

30 with an appropriate dike~one or monoprotected diketone to form a 3,5-disubstituted 

pyrazole in which the s~substituent is a carboxylic ester. With proper choice of the G 

· group, this pyrazole can be selectively nitrated atthe 4-position with nitrating agents such 

as nitric acid or ammonium nitrate/trifluoroacetic anhydn4e. Reduction of the nitro group 
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under a variety of conditioii$, such as with tin (II) chloride\6t;eatalytic hydrogenation, 
affords the 4-aminopyrazole V. This route can also be canied out using a diketone with a 
2-furyl group as a latent carboxylate, giving initially a 3,5-disubstitutedpyrazole in which 
the 5-substituent is the 2-fiuyl group. Oxidative cleavage of the furyl group to a 

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 
synthetic 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. 

IO 

Scheme I 

I 

III 

,JV 

1) R13c(OEt)OH 
2) NBS or NCS; or 

1)R13coc1 
2) C~,PPh3 

Br ............... COiR. 

base 

base 

II o 

I 

1
1) <>zNJl.COiR 

base 

2) SnCJ2 

... -
[oxid) and esterification 

(R' = 2-furyl) 

I) R 18cOCH2COCOiR 
HOAc,heat 

2) HN03 or NRtN03/fFAA 
3) SnCJ2 or other reduction 

In Scheme II is shown how the 4-aminopyrazole-5-carboxylate V can be utilized to 
prepare a variety ofstmctures described by Formula I where the A-B residue is connected 

15 to a nitrogen atom of the bi cyclic core. The 4-amino group can be protected as a suitable 
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carbamate (see Greene and Wuts, Protective Groups in Organic Synthesis, Wiley and 

Sons, 1991) or as an azide group (NaN02, 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),· 

5 hydrogenolysis (R = Bn) or trifluoroacetic acid (R = t~Bu). Coupling of the resulting acid 

with the appropriate amine H2N-A-B can be accomplished by a wide variety of methods 

known to those skilled in the art, including dicyclohexylcatbodiimide and N,N­

dimethylaminopyridine, the mixed anhydride method, the BOP reagent, and many others. 

Alternatively, the amide bond can be formed directly from the ester (R =Me, Et) by · 

10 reacting the ester with an aluminum reagent prepared from the amine H2N-A-B and 

trimethylaluminum. Deprotection of the amino group, if required, provides eompounds 

VIII. Treating this amino amide with carbonyl diimidazole or other phosgene-equivalent, 

such as triphosgene, provides pyrazolopyrimidinediones IX. Alternatively, 

a.ininocarboxylate V can be converted to pyrazolopyrimiclinediones IX in a single step by 

15 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 such as triethylamine affords the pyrazolodiazepinediones X. Refluxing VIII in 

the presence offonnic acid provides the pyrazolopyrimidinonesXI (R3 = H). Substituted 

derivatives XI can be obtained by refluxing VIII in the presence of triethylorthoacetate 

20 (R3 =Me) or other orthoesters. Reduction of XI with catalytic hydrogenation, sodium 

borohydride in acidic medium or other redu~ing 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 XIII 

followed by standard coupling with H2N-A-B and subsequent heating affords compounds 

25 XIV, which are regioisomeric with X. Oxygen analogs ofXIV are prepared by converting 

the amino group ofV to a hydroxy group via a diazonium ion. Coupling with the amine 

H2N-A~B by any of a wide variety of procedures yields:XV. 0-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 

30 further functionalized to provide additional analogs, such as by treatfug with methyl iodide 

in the presence of a base to afford the N-methyl derivatives. 
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The 4-aminopyrazole-5-carboxylate can be used to prepare pyrazolopyranone and 
pyrazo\opyridinone 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 ofV as described previously can 
be followed by straightforward conversion of the ester residue to an acid c~loride. 
Treatment of this acid chloride with a zinc cuprate reagent derived from Br-CHrA-B (A= 
aryl) will afford the ketone XVII after N-deprotection. Heating XVII with 
dimethylfonnamide dimethylacetal or with an orthoester can provide the 
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· pyrazolopyridinone compounds XVIII. Conversion of the 4-amino residue of XVII to a 

hydroxyl group via the diazonium ion will lead to XIX, which will provide the 

pyi-azolopyranone derivatives XX under similar cyclizatio~ conditions. Alternatively, 

treatment of the acid chloride XXI, obtained as described above where N-PG can represent 

5 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 (XVIII where R3 
= H). Also; the ketone XVII can be 

prepared from the cyano compound III by treatment with a suitable bromoketone in the 

I 0 presence of a base such as carbonate or triethylamine. The required bromoketone is readily 

· available by treating an appropriate add chloride with diazometbane followed by HBr. It 

··will be recognized by those skilled in the art that the syntheses of the compounds 

described in Scheme III may require additional protection/deprotection steps or 

modifications in the order of carrying out the steps, depending on additional functionality 

15 ·present in the compounds of interest. 
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Additional oxygen-containing bicyclic systems can be prepared as shown in I 

5 Scheme IV. 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 fonnation with an 
appropriate H2N-A-B as described in Scheme 11 will afford the amide XXV. Alternatively, 
the amide bond can be fonned directly from the ester by addition of the aluminum reagent 
derived from H2N-A-B and trimethylaluminum. The 4-hydroxy substituent can be easily 

I 0 protected if required by any of a number of protecting groups, such as with t-
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butyldimethylsilyl ether (TBS), and then deprotected following amide bond formation. 

Treating the hydroxy amide XXV with carbonyl diimidazole or other phosgene equivalent, 

such as triphosgene, can provide the bicyclic core XXVI. Heating :XXV in the presence of 

parafonnaldehyde in the presence of a suitable acid such as p•toluenesulfonic acid will 

5 provide XXVII (R3 = H). Alternatively, XXV can be treated with dibromomethanein the 

presence of a suitable base such as carbonate to afford XXVU(R3 = H). Other aldehydes 

and substituted dibromomethanes can provide substituted derivatives of XXVII where R3 

is not hydrogen. 

10 
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Additional bicyclic systems in which the A-B residue is substituted on a catbon 
atom can be prepared as shown in Scheme V. N-protection of 4-aminopyrazoler5-

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 from RO:zCCHrA-B and a 
base such as lithium diisopropylamide or lithium hexamethyldisilazide provides XXVIII. 
The N-piethoxy-N-methyl amide is the preferred reaction partner for this addition, as this 
functionality prevents the fonnation 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 ofXXVIII 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 transfonnation 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.CBr.iJPPh3 or to a mesylate using 

methanesulfonyl chloride and a base such as triethylamine. Alternatively, the ester can be 

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

converted to a leaving group as just described. N-deprotection 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 :XXVIII. N;:leprotection, 

diazotization with NaN02 in acidic medium and treatment with sulfuric acid produces the 

10 4-hydroxy derivativeXXXII. Protection of the alcohol functionality, for example as the 

TBS ether, followed by ester manipulation as described above and subsequent alcohol 

deprotection, produces XXXIII. Treatment ofXXXIII with a suitable base such as 

carbonate leads to ring closure to afford compounds XXXIV. Alternatively, compounds 

XXXIII where X = OH can be closed to XXXIV via a Mitsunobu reaction by treatment 

15 with diethylazodicarboxy1ate and triphenylphosphine. 

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

residue is substituted on a carbon ~tom and the ring is substituted with an R3 group. Ester 

XX.VIII can be converted under standard conditions to the N-methoxy-N-methyl anlide 

XXXV. Addition of an appropriate Grignard reagent R3MgBr produces a ketone, which 

20 upon N-deprotection and heating in acidic conditions leads to the substituted pyridones 

XXXVI. Hydride reduction, with REDAL for example, will produce the piperidone 

:XXXVII. Alternatively, ~isob~tylaluminum hydride reduction of the N-methoxy-N-

methyl amide gives an aldehyde which will add a suitable Grignard reagent R3MgBr to 

afford XXXVIII. Conversion of the alcohol to a leaving group, •ror example by making the 

25 mesylate with methanesulfonyl chloride and a trialkylamine base, followed by N­

deprotection leads to ring closure to piperidones XXXVII. The alcohol XXXVlll can also 

be prepared from enamine XXII from Scheme III by hydrolysis to the corresponding 
I 

aldehyde followed by addition of the appropriate Grignard reagent R3MgBr. 

72 



WO 00139131 
PCT/US99/30316 

·. ····.· 
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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 

5 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 lithium 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 10 to a more reactive species prior to ring closure, such as a mixed anhydride or acid chloride. 
Treatment of XVII with bromoacetyl bromi~e 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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Additional seven~membered ring-containing bicyclic systems can be prepared as 

shown in Scheme VIII. The hydrazidoyl halide II, prep~d as shown in Scheme I, can be 

5 cyclized with a cyanopyruvate in the presence of a base such as alkoxide to afford 4-

cyanopyrazole XLII. Ester deprotection and coupling. with·H2N-A-B as descn'bed in · 

previous schemes yields.cyanoamide.XLIII. Reduction of the nitrite can be accomplished 

by various· methods, such :a8 by catalytic hydrogenation or by reduction with ·sodium 

borohydride in the presence of cobalt chloride. Cyclization of the resulting aminoamide 

10 using carbonyl diimidazoJe 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 XLil can be converted to the N-methoxy-N-methyl amide as descn'bed 

previously. Treatment of this amide with the enolate derived ftom R~CH2A-B yields the 

ketone XL V. Catalytic hydrogenation of the nitrite affords an amine that upon heating 

15 undergoes cyclization to afford XL VI. The oxygen containing analog corresponding to 

XLIV is obtained from ester Vlt prepared as described in Scheme I. The group R' 
I . . 

represents preferably a 2-furyl residue as a m~ked carboxylic acid. Reduction of the ester 

group of VI with a hydride reducing agent such as diisobutylaluminum hydride is followed 

by protection of the resulting primary alcohol, such as by a TBS ether. When Rt is 2-furyl, 

20 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 H2N-A-B as described in previous schemes 
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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 previously to afford oompounds 
XLVllI. 

Scheme VIII 
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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 (for a 
review of[3+2] cycloadditions, see 1,3-Dipolar Cycloaddition Chemistry (Padwa, ed.), 

I 0 Wiley, New York, 1984). 
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Treatment of unsaturated lactone XLIX, which is readily available by standard 

S procedures known to those skilled in the art, with an aluminum reagent prepared from an 
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appropriate amine H2N-A~B and trimethylaluminum affotd~ the ring- opened amide L. 
Conversion of the primary alcohol under standard conditions to a suitable ieaVing 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 

5 where X = Cl or Br, with triethylamine generates a 1,3-dipolar intennediate Lii, which 
can undergo a [3+2] cycloaddition with the olefin LI to produce the bicyclic pyrazolidine 
Lill 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 L V. These steps can be reversed such that 

I 0 initial complete oxidation to L V 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 H2N-A-B with the cyclic anhydride L VI to give LVD. 
Alternatively, a saturated derivative ofL VI can be condensed with an appropriate amine 
H2N-A-B followed by oxidation to the unsaturated derivative L VII, such as by treatment 

I 5 with LDA/PhSeSePh and subsequent oxidative selenoxide elimination. The olefin LVII 
undergoes similar [3+2] cycloaddition to give a pyrazolidine intennediate that is readily 
oxidized to the pyrazolopiperidinedione derivatives L VIII by a variety of oxidizing 
agents. 

An alternative preparation of compound LIV is also described. A standard 
20 alk.ylation/acylation sequence on the amine H2N-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 

25 accomplished by heating in a solvent such as acetic acid or ethanol to afford the previously 
described LIV. 

1 
Pyrazolopiperidone compounds LXVI (where n=I) wherein the pyrazole 4-

substituent R1
a is a trifluoromethyl group can be prepared via the method outlined in 

Scheme X. CoupJing of the acid LXI with amines H2N-A-B can be accomplished under a 
30 variety of conditionst such as via the acid chloridet 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 themorpholine or related enamine followed by 

reaction with trifluoroacetic anhydride leads to the trifluoroacetylated intermediate LXV. 

Alternatively, dichlorination of lactam LXIV with PCls or analogous reagents, heating 

with excess morpholine orrelated•amine, and reacting the cmamine derived in this way 

5 with trifluoroacetic anhydride also yields the trifluoroacetylated intermediateLXV. This 

compoun~ can be readily condensed with an aPPIQpriate hydrazine to afford the 

pyrazolopiperidone compollnds LXVI. Analogous chemis19' can be utilized to afford 

[5,7]-fused ring systems (where n=2). 

Unsaturated analogs of the above compounds can be prepared as shown in the 

l 0 bottom of Scheme X. Bromination of LXVII, prepared as described in Scheme IX and the 

top of Scheme X, affords bromo analog LXVIII. ·Elimination of HBr by treatment with 

any of a variety of bases, su~h as DBU, will afford the unsaturated bicylic analogs LXIX. 

Additional analogs can b~ prepared by displacement of the bromide LXVIII by any of a 

wide variety of nitrogen-:, oxygen- and sulfur-based nucleophiles~. 
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Additional (5,7]-fu~ed bicyclic sygtems which corititln an additional heteroatom in the 
seven-membered ring can be prepared as shown in Scheme Xt Compounds LXXI where Xis 
0 or S can be prepared from commercially available tetrahydro-4H-pyran-4-one and 
tetrahydrothiopyran-4-one. Photoinduced Schmidt rearrangement of 

5 (triisopropylsilyl)azidohydrin (Evans, P.A. and Modi, D. P.J. Org. Chem. 1995, 60, 6662-
6663), which is fonned from tetrahydro-4H-pyran-4-one and tetrabydrothiopyran-4-one, 
provides tetrabydro-1,4-oxazepin-5(2H)-one and tetrahydro-l ,4-thiazepin-5(2H)-one. 
Compounds LXXI where X is NH or NR can be prepared by Schmidt rearrangement of 4-
piperidone monohydrate 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 intennediate LXXIV 

15 which can be condensed with an appropriate hydrazine in acetic acid to afford the (5,7]-fused 
bicyclic compounds LXXV. 

Scheme XI 
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Bicyclic compounds of Fonnula 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 by a 

[3+2] cycloaddition strategy as shown in Scheme XII. Unsaturated cyclic ketones LXXVI 
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are readily available by standard synthetic methods known to those skilled in the art. The 

[3+2] cycloaddition with the 1,3-dipole generated from II as described previously gives a 

pyrazolidine intermediate that can be readily oxidized to the pyrazolocyclohexanone 

LXXVII. Introduction of a double bond, such as by treating with LDA and PhSeSePh 

5 followed by oxidative selenoxide elimination, gives the Ul1Saturated derivative LXXVIIl. 

10 

Incorporation of a residue sµch as a protected alcohol into the unsaturated ketone, 

represented by LXXIX, l~ds to pyrazolocyclohexanone LXXX followiiig [3+2] 

cycloaddition and subseq.u~t oxidation. Deprotection of the alcoho.l and oxidation by a 

variety of reagents affords the pyrazolocyclohexanedione LXXXI. 
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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 II 

15 with a diketoester in the presence of a base such as alkoxid~ affords pyrazoles LXXXII. 
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Heating this ketoester in th~ presence of readily available hydrazines A-B-NHNH2 affords 
the pyrazolopyridazinones LXXXIII. For. preparation of pyrazolopyridazinones where R3 

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, 

5 involving ester reduction and protection, furyl oxidation and esterification leads to 
LXXXV, although not necessarily in that order. Those skilled in the art will be able to 
detennine a proper order and appropriate reagents for achieving these transfonnations. 
Alcohol deprotection and oxidation, such as by manganese dioxide, affords an aldehyde 
ester which readily produces L:XXXVI upon heating in the presence of a hydrazine A-B-

l 0 NHNH2• Appropriate functional group manipulation of LXXXIV, of which many methods , 
are available, can also afford ester acids LXXXVII. Activation of the carboxylic acid, 
such as by fonnation of the acid chloride with oxalyl chloride, followed by heating in the 
presenee of a hydrazine A-B-NHNH2 affords the pyrazolopyridazinedione LXXXVIII. 
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The preparation of the compounds ofFonnula 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 ofthe triazole-:fused bicyclic compounds of Formula I is shown in 

Scheme XIV. As described for the pyrazole-fused compounds previously, the 4-amino-

1,2,3-triazole-5-carboxylate XCII is a particularly useful intermediate for the preparation 

of many of the triazole-fused bi cyclic systems. The required azides LXXXIX are readily 

I 0 available. Aliphatic azides are easily prepared from the corresponding bromide by 

displacement with sodium azide in solvents such as dimethylfonnamide and dimethyl 

sulfoxide. Where "G-(CH2) 8-" represents an aryl azide (G is aryl, s = 0), the azides are 
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readily available from the corresponding aniline by diazotization with NaNOi in acidic 
medium followed by displacement 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 intennediate 

5 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. When R' is methyl, oxidation- of the methyl group 
with an oxidant such as KMn04 gives the carboxylic acid which can be esterified to an 

10 appropriate ester. Reduction of the nitro group by any of a variety of reducing agents, 
prefefably SnC12 or catalytic hydrogenation, givesXCII. When R' is 2-fwyl, the 
carboxylic acid can be unmasked by a variety of oxidizing agents, including omne, 
K.Mn04 and sodium periodate/ruthenium trichloride, to give the carboxylic acid which can 
be esterified and reduced as described above to afford XCII. The 4-hydroxy-1,2,3-triazole-

15 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 ofa base such as alkoxide affords triazoles XCIII. The triazole-4-carboxylate 

20 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 LXXXIX with an unsaturated lactam LI or an unsaturated cyclic ketone 

25 LXXVI. These cycloadditions are perfonned by heating in an appropriate solvent, such as 
benzene or toluene. The resulting triazoline intermediates are readily oxidized to the fused 
triazoles using chloroanil, nickel peroxide or other mild oxidant to give XCVI and I 

XCVII, respectively. The triazole intermediates XCI, XCII, XCIII, XCIV, XCV, XCVI 
and XCVII can be transformed into the final triazole-containing bicyclic compounds 

30 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 XIV 
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The preparation of the compounds of Formula I where the five-membered ring is 

isoxazole is accomplished a8 shown in Scheme XV. The hydroximinoyl chloride XCIX is 

a useful intermediate for the preparation of isoxazole-fused compounds. This intermediate 

is readily available from appmpriate aldehydes XCVIII by' oxime formation With 
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·._...... : .. :~:·-
hydroxylamine fol1owed b~ chlorination with N-chlorosuccinimide. Treatment of XCIX 
with a cyanoacetate in the presence of ab~ such as carb~~ll:te results in cyclization to 
give a S-aminoisoxazo]e-4-:carboxylate C. The amino resid~~ of C can be readily 
converted into the corresponding hydroxy or cyano derivatives Cl and CII, respectively, 

S via the Qiazonium 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 CIII. Oxidation of the furan to a carboxylic acid residue is accomplished 
by a variety of oxidizing agents as described earlier. 

The hydroxyiminoyl chJorideXCIX can also be treated with a base such as 
10 triethylamine to generate a nitrile oxide intermediate, which can undergo [3+2] 

cycloaddition reactions with appropriate o]efins or aJkynes. This is a convenient method 
by which to prepare bicyclic compounds containing a carbon atom at the 5-position of the 
isoxazole ring. For example, cycloaddition with the unsaturated lactam LI leads to 
formation of a fused isoxazoline intennediate which is readily oxidized with reagents such 

15 as nickel peroxide, chloranil or DDQ to afford CIV. CycJoaddition with unsaturated cyclic 
ketone and oxidation under the same conditions affords the ketone analog CV. The 
isoxazole-fused intennediates C, Cl, CII, Cill, CIV and CV can be transfonned into the 
final isoxazole-containing bicycJic compounds described by Fonnula I foUowing the 
procedures described for the corresponding pyrazole derivatives in Schemes II-XI. 

20 

., 
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]'he preparation of the compounds ofFonnula I where the five-membered ring is 

isothiazole is accomplished as shown in Scheme XVI. One method for preparing the 5-

5 aminoisothiazole-4-carboxylate intermediate CVIII proceeds from readily available acid 

chloride CVI. Condensation of CVI 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 CVII. Treatment with hydrogen sulfide in the presence of a base such as 
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triethylamine affords a thioamide that can undergo an oxidative cyc1ization to CVIIl upon 
treatment with hydrogen peroxide or bromine. As described in previous schemes, the 
amino residue can easily he converted into the corresponding hydroxyl or cyano 
derivatives eIX or ex, respectively. 

5 Another useful intennediate for the preparation of isothiazole compounds of the 
present invention is the nitrite sulfide eXIII. This intermediate can be generated 
conveniently from heterocycle CXII, which itSelf can be prepared :from amides eXI either 
by treating with chlorocarbonylsulfenyl chloride or by treating with 
tricbloromethanesulfenyl chloride followed by aqueous sodium hydroxide. Thennolysis of 

10 heterocycle CXll affords the nitrite sulfide CXllI, which can undergo many of the same 
reactions as the corresponding nitrite oxide intermediates. For example, [3+2] 
cycloaddition of CXIII with olefins LI and LXXVI can afford, after subsequent mild 
oxidation as described previously, the isothiazoJe-fused compounds CXIV and CXV, 
respectively. Isothiazole intermediates CVIII, eIX, ex, CXIV and e:xv can be 

15 transformed into the finaJ 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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Scheme XVI 
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Formula I also describes pyrazole-fused bicyclic compounds in which the "G­

(CH2)8-" group resides on a carbon atom of the pyrazole ring. These compounds can be 

5 prepared a8 shown in Scheme XVII. 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 POCI3• Heating with hydrazine (R' = H) or a 
substituted hydrazine affords 5-amino-4-carboxylate CXVII. 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. 

5 The 5-carboxylate derivatives can be prepared by condensing a substituted 
hydrazine with a hemiacetaJ 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 5-carboxylate CXXII, the 
furan residue.of which can be oxidized to a c:;arboxylic acid residue by methods described 

10 previously. 

The hydrazidoyl halides CXXI can also 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-

15 containing bicyclic compounds described by Formula I following the procedures described 
for the corresponding N-linked pyrazole derivatives in Schemes II-XI. 

89 



W000/39131 

Scheme XVII 
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1 Bi cyclic 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 

5 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 intennediate. This compound can be 

prepared by condensation of readily obtained aminocarbonyl compounds C:XXV with an 

appropriate cyanoacetate. This condensation can be carried out under basic conditions or by 
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heating with azeotropic removal of water. The 2-aminopyrroles CXXVI can be diazotized 
and StJbsequently converted futo the 2-cyano- and 2-hydroxypyqoles 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 CXXVIII. Curtius 
rearrangement of C:XXVIIl affords another route to the 2-aminopyrrole CXXVI. Also, the 
carboxylic acid can be reduced to the alcohol CXXIX using borane or by sodium borohydride 

10 reduction of the derived mixed anhydride. Following procedures described in Schemes II-VIII 
and Scheme XIII, the intermediates CXXVI, C:XXVII, 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 

15 

pyrrolo-fused bicyclic compounds ofFonnula I. 
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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 hydroxycarboriyl compounds CXXX With an appropriate cyanoacetate affords the 2-
. . 

aminofurans CXXXI. This condensation can be carried out under basic conditions or by 

5 heating with azeotropic removal of water. The 2-aminofurans CXXXI can be diazotized and 

~bsequently converted iµ.to the 2-cyano- and 2-hydroxyfurans CxXxII, w:hich are suitable 

intermediates for a variety 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 XVIII. ·Michael addition of CXXX under basic 

10 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 esters, typically the 2-ester, 

affords the furan 2-carboxylic acid CXXXIII. Curtius rearrangement of CXXXIII affords 

another route to the 2-aminofurans CXXXI. Also, the carboxylic acid can be reduced to the 

alcohol CXXXW using borane or by sodium borohydride· reduction of the derived mixed 

15 anhydride. Following procedures described in Schemes II-VIII and SchemeXIII, the 

intermediates CXXXI, CX.XXII, C:XXXIII and CXXXIV can be converted to the final furan­

fused bicyclic compounc)s of Formula I. Other procedures not described here are also known 

to those skilled in the art and can be used to prepare the furan-fused bicyclic compounds of 

Formula I. 

20 
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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 

5 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 OCXXVI. This condensation can be 

l 0 carried out under basic conditions or by heating with azeotropic removal of water. 
Alternatively, condensation of the cyanoacetate with ketone CXXXVIII affords olefin 
CXXXIX. In a subsequent step, CXXXIX can be converted into 2-aminothiophenes 
CXXXVI by treatm.ent with Ss and a base such as triethylamine. The 2-aminothiophenes 
CXXXVI can be diazotized and subsequently converted into the 2-cyano- and 2-

15 hydrmcythiophenes CXXXVII, which are suitable intennediates 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 

20 rearrangement of CXLI affords another route to the 2-aminothiophenes CXXXVI. Also, the 
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carboxylic acid can be re<luced to the alcohols CXLII using borane or by sodium borohydride 

reduction of the derived m.ixed anhydride. Following procedures described in Schemes II-VIII 

and Scheme XIII, the intennediates CXXXVI, CXXXVII, CXLI and CXLII can be 

converted to the final thiOphene-fused bicyclic compounds of Formula I. Other procedures not 

5 described here are also }mown to those skilled in the art and can be used to prepare the 

thiophene-fused bicyclic compounds ofFonnula I. 
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l 0 Bicyclic compounds of the present invention in which the five membered ring is 

imidazole and the G-containing group is attached to a nitrogen atom can be prepared as shown 

in Scheme XXI. These c9mpounds CXLIII through CLXIV, where the R group may be alkyl, 

aryl or a protecting group PG, are available either from commercial sources or through known 

prior art and can be represented generically byCLXV. Suitable protection of the imidazole 

15 nitrogen affords compounds of the type CL.XVI, which are· further elaborated via a cupric 

mediated coupling of appropriate A-B containing boronic acid to yield CLXVII. Subsequent 

removal of the imidazole-protecting group PG affords compounds such as CLXVIII. The 
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introduction of a substituerit G is accompli~hed as before of the coupling of a G-containing 
boronic acid in a manner such that the G-group is transferred to the imidazole nitrogen as 
depicted by CL VIX. 

SchemeXXI 
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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, W097/30971, 

5 W097/38984, W098/06694, W098/01428, W098/28269, and W098/28282. 

10 

Other features of the invention will become apparent in the course of the following 

descriptions of exemplary 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-Duoro-[1,1 ')-biphen-4-yl]-1,4-

dihydropyrazolo-[4,3-d]-pyrimidine-5, 7-dione. 

Meo 

15 Part A. a,a-Dicyano-4-methoxyphenyl hydrazine imine 

Anisidine(l 8.84 g, 152.99 mmol) was dissolved in 225 mL of water followed by 

the addition of 32. 7 mL (392.4 mmol) of concentrated HCl and then the mixture was 

cooled in an ice bath. NaN02 (13.72 g, 198.89 mmol) was dissolved in 45 mL of water and 

added in several portions. The solution was stirred for l 0 minutes and pomed into a flask 

20 containing a solution of IO.IO g (152.99 mmol) of malononitrile and sodiwn acetate (27.61 

g, 336.59 mmol) 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 title compound by suction 

filtration. LRMS (NH3-Cl): 218.2 (M+NH4t. 

25 Part B. Methyl (1-(4..:Methoxyphenyl]-3-cyano-4-amino)pyrazole-5-carboxylate. 

a,a-Dicyano-4-methoxypbenyl 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 c~bonate (34.52 g, 249. 79 mmol) were dissolved in N,N-dimethyl formamide 

and heated to l oo0c for several hours. The solution was diluted with ethyl acetate and 
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washed 4 times with brine. The organics were dried over MgS04, 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 (9 .18 g, 34%) that fonned upon cooling by 
filtration. LRMS (ES+): 273.2 (M+Ht. 

Part C. Methyl (1-(4-Methoxyphenyl]-3-cyano-4-azido)pyrazole-5-carboxylate. 
Methyl (1-[ 4-Methoxyphenyl]-3-cyano-4-amino )pyrazolt>r5-carboxylate (3.36g, 

12.34 mmol) was dissolved in TF A and cooled to 0 °c followed by the addition ofNaNOi 
(0.94 g, 13.57 mmol) and then the reaction was stirred at that temperature for 45 min. 

1 O NaN3 (0.80 g, 12.34 mmol) was dissolved in a minimal amount of water and added in 
portions to the TF A solution. The solution was allowed to stir at 0 °c for 45 min and 
added slowly to a saturated water solution ofNaHC03• The solution was diluted with ethyl 
acetate and washed twice with brine. The organics were dried over MgS04, :filtered 
through a plug of silica gel and the volatiles were removed to give the title compound as a 

15 tan solid (1.0 g, 57%). LRMS (NH3-CI): 316.3 (M+N~t. 

Part D. 1-[4-methoxyphenyl]-3-cyano-4-azido-5-(2 '-methylsulfonyl-3-tluoro-(l,1 ']­
biphen-4-yl)aminocarbonyl]pyrazole. 

[2'-methylsulfonyl-3-fluoro-[l,l']-biphen-4-yl]amine hydrochloride (1.00 g, 3.31 
20 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-Methoxypbenyl]-3-
cyano-4-azido )pyrazolt>r5-carboxyl_ate (0.988 g, 3.31 mmol) was added and the solution 
stirred overnight at room temperature and refluxed for an additional 2 hrs. The solution 

25 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 MgS04 and 
filteretl through a plug of silica gel. The title compound was purified by column 
chromatography eluting with I: 1 hexane/ethyl acetate (0.09 g, 5%). LRMS (ES-): 530.1 

30 (M-H)". 

Part E. 1-(4-methoxyphenyl]-3-cyano-4-amino-5-[2 '-methylsulfonyl-3-fluoro-(1,1 ']­
biphen-4-yl)aminocarbonyl)pyrazole. 
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1,;.[ 4-methoxyphenyl]-3•cyano-4-azido;.5-[2'-methylsulfonyl-3-fluoro-[1, 1 ']-biphen-

4-yl]aminocarbonyl]pyrazole (0.09 g, 0.169 ·mmol) was dissolved in methanol followed by 

the addition of SnCh 2 H20 (0.321- g, 1.69 mmol) and the solution refluxed for I hr. The 

volatile were removed under reduced pressure and the residue stirred in TF A, filtered 

5 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+Ht. 

Part F. 1-(4-methoxyphenyl]-3-cyano-6-[2 '-methylsulfonyl-3-0uoro-[1,1 ']-biphen-4-

yl]-1,4-dihydropyrazolo-(4,3-d]-pyrimidine-5, 7-dione. 

10 1-( 4-methoxyphenyl}·3-cyano-4-amino-5-[2';.methylsulfonyl-3-fluoro-[ I, 1 ']-

biphen-4-yl]aminocarbonyl]pyrazole (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 solutfon was stirred 

at room temperature for 48 hrs. and then at reflux for 0.5 hrs. The volatiles were removed 

under reduced pressure and the product purified by preparative HPLC (C18 reverse phase 

15 column, elution with a H20/CH3CN gradient with 0.5% TFA) and lyophilized to afford 

the title compound of Example 1 as a white powder (1.9mg, 11%). LRMS (ES-): 530.2 

(M-Hf 

E:x:ample_l 

20 1-[4•methoxyphenyl]-3-(metboxycarbonyl)~6-[2 '-aminosulfonyl-3-ftuoro-(1,1 ']-

biphen-4-yl]-1,6-dihydropyrazolo-(4,3-d]-pyrimidin-7-one. 

0 0 . 
,~ . 

.& 
Meo · · · 

Part A. (1-[4-Methoxyphenyl]-3-cyano-4-azido )pyrazole-5-carboxylic acid. 

•Methyl (l-[4-Methoxypbenyl]-3-cyano-4-azido )pyrazole--5-carboxylate (5.9 g, 

25 19.78mmol) was dissolved in a 1:1:1 mixture ofMeOH/H20ffHF followed by the 

addition ofNaOH (1.58 g, 39.56 mmol) 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% HCl and the product was extracted with ethyl acetate. The organic 

layer was washed twice with brine and the solvent was dried over MgS04, filtered and the 

98 



W000/39131 PCT/US99/30316 ·, .. ··· 

volatiles were removed under reduced pressure to yield the title compound as a tan solid 
(4.00, 71%). LRMS (ES-): 539.0 (M-H-CQi)". 

Part B. 1-(4-methoxyphenyl]-3-cyano-4-azido-5-(2-tluoro-4-
5 bromophenyl)aminocarbonyl)pyrazole. 

1-[ 4-methoxyphenyl]-3-cyano-4-azidopyrazole-5-carboxylic acid ( 4.00 g, 14.07 
mmol) was dissolved in CH2Cli foJlowed 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 

l 0 vacuum for I hr. The residue was dissolved in CH2Ch 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 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 (l.50 g, 23%). LRMS (ES-): 454.0 (M-H)". 

15 

Part C. l-(4-methoxyphenyl]-3-(methoxycarbonyl)-4-amino-5-(2-tluoro-4-
bromophenyl)aminocarbonyl]pyrazole. 

1-[4-methoxyphenyl]-3-cyano-4-azido-5-[2-fluoro-4-
bromophenyl)aminocarbonyl]pyrazole (1.50 g, 3.28 mmol) was dissolved in MeOH 

20 followed by the addition of 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 MgS04 
filtered through a pad of silica gel ~ dried under vacuum to give the title compound 
(0.55 g, 39%). LRMS (ES+): 463.1 (M+H)+. 

25 

Part D. 1-(4-methoxyphenyl]-3-(methoxycarbonyl)-6-(2-tluoro-4-bromophenyl]-t,6-
dihydropyrazolo-(4,3-d}-pyrimidin-7-one. 

•l-[4-methoxyphenyl]-3-methoxycarbonyl-4-amino-5-(2-fluoro-4-
bromophenyl)aminocarbonyl]pyrazole (0.55 g, 1.27 mmol) was dissolved in 25 mL of 

30 96% fonnic acid and refluxed for 3 hrs. The volatile were removed and the residue 
dissolved in EtOAc and washed with a saturated solution ofNaHC03• The organics were 
dried over a solution of MgS04, filtered through a plug of silica gel and the volatiles were 
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removed to yield the title compound as a white solid (0.30 g, 50%). LRMS (ES+): 473. l 

(M+Ht. 

Part E. l-(4-methoxyphenyl]-3-(methoxycarbonyl)-6-(2'-aminosulfonyl-3-tluoro-

5 (l,l ']-biphen-4-yl)-1,6-dihydropyrazolo-[4,3-4]-pyrimidin-7-one. 

1-[ 4-methoxyphenyl}'3-(methoxycarbonyl}6-[2-fluoro-4-bromophenyl]-1,6-

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

mmol), aqueous Na2C03 (2M, 0. 7 mL, 0.88 mmol), and 2-(N-tert-. 

butyl)phenylsulfonamide boronic acid (0.22 g, 0.88 mmol) were dissolved in 100 mL of 

I 0 benzene and degassed with nitrogen for 30 minutes. Following the purge, 

tetrakis(triphenylphosphine)palladium(O) (0.036 g, 0.03 mmol) was added and the solution 

stirred overnight at reflux. The soluti~n was diluted with EtOAc and washed twice with 

brine and the organics dried over MgS04, filtered and the volatiles were removed under 

reduced pressure. Purification by column chromatography, eluting with I: I hexane/EtOAc, 

15 afforded 0.20 g (52%) ofa tert-butyl sulfonamide. This compound (0.20 g, 0.33 mmol) 

was dissolved in 25 mL ofTF A and refluxed for I hour. The volatiles were removed under 

reduced pressure and the product was purified by reverse phase HPLC (Cl 8 reverse phase 

column, elution with a H20/CH3CN gradient with 0~5% TF A) and lyophilized to afford 

the title compound of Example 2 as a white solid. LRMS (ES+): 550.2 (M+Ht. 

20 

Example3 

1-(4-methoxyphenyl]-3-(aminocarbonyl)-6-(2 '-aminosulfonyl-3-ftuoro-[l,l ']-biphen-

4-yl]-1,6-dihydropyrazolo-(4,3-d]..:pyrimidin-7-one. 

H~:x~ 

90 
Meo 

25 Part A. (1-(4-Methoxyphenyl)-3-cyano-4-azido )pyrazole-5-carboxylic acid. 

Methyl (1-[ 4-Methoxyphenyl]-3-cyano-4-azido )pyrazole-5-carboxylate from 

Example I, Part C (14.0 gr, 46.94 mmol) was dissolved in a 1: 1 solution ofTHF/H20 

followed by the addition oflithium hydroxide monohydrate (5.90 g, 140.84 mmol) and the 

solution stirred at room temperature for 4 hours. The solution was acidified with HCl, the 
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organics were extracted with EtOAc and washed with brine. The organic layer w~ dried over MgS04' filtered through 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. 1-(4-methoxyphenyl)-3-cyano-4-azido-5-1(2-tluoro-4-
bromophenyl)aminocarbonyl)pyrazole. 

To a solution of ( 1-( 4-Methoxyphenyl]-3-cyano-4-azido )py:razole-5-carboxylic acid (8.22 g, 28.92 mmol) in CH2Ch was added oxallyl chloride (3.78 mL, 43.38 mmol) and 1 10 drop ofDMF. 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 CH2Ch followed by the addition of DMAP (7.06 g, 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 15 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-HY. 

Part C. l-[4-methoxyphenyl)-3-(aminocarbonyl)-4-azido-S-[(2-0noro-4-
bromophenyl)aminocarbonyl]pyrazole. 

20 A solution of l-[4-methoxypheny1}3-cyano-4-azido-S-[(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 ~e solution was stirred, with wanning to room temperature, overnight. The volatiles were removed under reduced pressure followed by 25 the addition of 25 mL of MeOH and 20 mL of I M HCI 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 MgS04, 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+Ht. 

30 

Part D. 1-[4-methoxyphenyl)-3-(aminocarbonyl)-6-(2-tluoro-4-bromophenyl)-l,6-
dihyropyrazolo-(4,3-d)-pyrimidin-7-one. 
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To a solution of 1-[ 4-methoxyphenyl]-3-(aminocarbonyl)-4-azido-5-[(2-tluoro-4-

bromophenyl)aminocarbonyl]pyrilzole (0.99 g, 2.20 mmol) in methanol was added tin (II) 

chloride dihydrate (6.23; 32.88 mmol) and the solution reflllXed for 2 hrs. The solution 

was dissolved in EtOAc and basified by the addition of 10% NaOH solution. The organics 

5 were washed twice with brine and dried over MgS04 filtered through a pad of silica gel 

and dried under vacuum. The residue was dissolved in SO 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 m~anol and filtered to afford 0.69 g (68%) of the title compound 

as a solid. LRMS (ES+): 458.11460.l (M+Ht. 

10 

Part E. t-[4-methoxyphenyl)-3-(aminocarbonyl)-6-(2;-N-teri-bufylaminosulfonyl-3-

fluoro-(1,l ')-biphen-4-yl)-l,6-dihydropyrazol&-(4,3-d)~yrimidin-7-one. 

1-( 4-Methoxyphenyl]-3-(aminocarbonyl)-6-[2-tluoll)-4-bromophenyl]-l ,6-

dihyropyrazolo-[4,3-dj-pyrimidin-7-one (0.69 g, 1.50 mmo~), TBAB (0.048 g, 0.15 mmol), 

15 aqueous Na2C03 (2M , 3.0 mL, 6.0 mmol) and 2-(tert-butylaminosulfonyl)phenylboronic 

acid (0.54 g, 2.1 mmol) were dissolved in 100 mL of benzene and degassed with nitrogen 

for 30 minutes. Following the purge, tetralds(triphenylphosphine)palladium(O) (0.087 g, 

0.075 mmol) was added and the solution stirred overnight at reflux. The soiution was 

diluted with EtOAc and washed twice with brine and the organics dried over MgS04, 

20 filtered and the volatiles removed under reduced pressure. The title compound was 

purified by column chromatography eluting with 1:1 hexarie/EtOAc to afford 026 g (29%) 

of the title compound. LRMS (ES+): 573.3 (M+Ht~ 

Part F. t-[4-methoxyph~nyl]-3-(aminocarbonyl)-6-(2'-aminosulfonyl-3-fluoro,;.(1,1 ']• 

25 biphen-4-yl)-1,6-dihydropyrazolo-(4,3-d)-pyrimidin• 7-one. 
'· 

A solution of l-[4-methoxypheny1]~3-(aminocarbonyl)-6-[2'-N-tert-

butylaminosulfonyl-3-fluoro-[ 1, l ']-biphen-4-.yl]-l ~6-dihydropyrazolo-[ 4,3-dj-pyrimidin-7-

one (0.26 g, 0.44 mmol) .in 25 mL of TF A was refluxed for 1 hour; The volatiles were 

removed under reduced pressure and the product purified by reverse phase HPLC (Cl 8 

30 reverse phase column, elution with a H20/CH3CN gradient with 0.5% TF A) and 

lyophilized to afford the title compound of Example 3 as a white solid. LRMS (ES+}: 

535.2 (M+Ht, 
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Example4 
1-[4-methoxyphenyl]"".3-(methoxycarb~nyl)-6-(2'-aminf)~~Jlfonyl-[1,1 ')-biphen-4-yl)­

l,6-dihydropyrazolo-(4,3-dj-pyrimidin-7-one. 
Me02C 

«~ 90 
Meo 

5 Part A. a-Cyano- a-(methoxycarbonyl)-4-m.ethoxyphenyl hydrazine imine 
Anisidine (55.0 g, 446.57 mmol) was dissolved in 675 mL of water followed by the 

addition of 98. l mL ( 1.1 mol) of concentrated HCl and the mixture cooled in an ice bath. 
NaN02 (40~05 g, 580.54 mmol) was dissolved in lOOmL of water and added in several 
portions. The solution was stirred for J 0 minutes and poured into a flask containing a 

I 0 solution of 44.25 g ( 446.57 mmol) of methyl 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 give 82.0 g (79%) of the title compound as a yeUow solid. LRMS (ES+):· 
232.1 (M-Hf. 

15 

Part B. tert-Butyl (l-[4-Metho:x:yphenyl]-3-(methoxycarbonyl)-4~amino )pyrazole-5-
carboxylate. 

a-Cyano- a-(methoxycarbonyl)-4-methoxyphenyl hydrazine imine (105.7 g, 455.2 
mmol), tert-butyl bromoacetate (106,5 g, 546.2 mmol). and potassium carbonate (157.3 g, 

20 1.13 mol) were dissolved in N,N-dimethylfonnamide and heated to JOC>°C for several 
hours. The solution was diluted with ethyl acetate and washed 4 times with brine. The. 
organics were dried over MgS04, 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 (Nlh-CI): 348.3 (M+Ht. 

25 

Part C. (l-f 4-Methoxyphenyl)-3-(methoxycarbonyl)-4-azido )pyrazole-5-carboxylic 
acid. 

To a solution of tert-butyl ( 1-[ 4-Methoxyphenyl]-3-(methoxycarbonyl)-4-
amino )pyrazole-5-carboxylate (16.89 g, 48.62 mmol) in 100 mL ofTFA at o0c was added 
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NaN02 ( 4.02 g, 58.34 mmol) and the mixture was stirred for 45 min. NaN3 (3. 79 g, 58.34 

mmol) was dissolved in a minimal amount of water and added in portions to the TF A 

solution. The solution was aliowed to sit at o0c for 45 min. and added slowly to a 

saturated aqueous solution of NaHC03• The solution was diluted with ethyl acetate and 

5 washed three times with water. The aqueous layer was acidified with 10% aqueous HCI 

and extracted with EtOAc. The organics were dried over MgS04, filtered through a plug of 

silica gel. The product was obtained by flushing the silica gel with 1: 1 EtOAc:MeOH. The 

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

as a tan solid. LRMS (ES.;): 316.l (M-H)" 

10 

Part D •. l-[4-methoxyphenyl)-3-(methoxycarbonyl)-4-ai.do-S-(4-

bromophenylaminocarbonyl]pyrazole. 

To a solution of ( J .,.[ 4-Methoxyphenyl]-3-(methoxycarbonyl}4-azido )pyrazole-5-

carboxylic acid (3.00 g, 9.45 nnnol) in 20.mL ofCH2Ch was added oxallyl chloride (l.24 

15 mL, 14.18 mmol) and l · cJrop 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 l hour. The residue was dissolved in CH2Cl2 

followed by the addition ofDMAP (4.0 g, 33.l mmol) and4-bromoaniline (1.62 g,' 9.45 

mmol) and the solution stirred overnight at room temperature. The volatiles were removed 

20 under vacuum and the product purified by trituration of the residue with ether/hexanes to 

afford the title compound ( 1.5 g, 33%). LRMS (ES-): 454.0 (M~H)" 

Part E. 1-[4-methoxyphenyl]-3-(methoxycarbonyl)-6-[~bromophenyl)-1,6-

dihydropyrazolo-[4,3-d)-pyrimidin-7-one. 

25 To a solution of 1-[4-methoxyphenyl]-3-(methoxycarbonyl)-4-azido-5-[4-

. bromophenylaminocarbonyl]pyrazole (1.5 g, 3.18 mmol) iri isopropanol was added tin (II) 

chloride dihydrate (0.43 :g, 2.28 mmt>J) and the solution WaS wanned for 5 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 

30 95% formic acid. The volatiles were removed under reduc~ pressure and the solid residue 

was washed with cold EtOAc and collected by suction filtration to afford 1.44 g (93%) of 

the title compound as a solid. LRMS (ES+): 455.1/457 .1 (M+Ht 
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Part F. l-[4-methoxyphenyl)-3-(methoxycarbonyl)-6-[2 '-aminosulfonyl-(l ,l ')-biphen-
4-yl]-1,6-dihydropyrazo•o-(4,3-d)-pyriuddin-7-one • .. . ·•.: ·· .. :·····' 

A solution of 1-[ 4-methoxyphenyl]-3-(methoxycarbonyl)-6-[ 4-bromophenyl]-1,6-
dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one (0.60 g, 1.32 mmol), TBAB (0.04 g, .13 mmol), 

5 aqueous Na2C03 (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(O) (0.076 g, 0.066 
mmoJ) 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 MgS04, filtered and 

l 0 the volatiles removed under reduced pressure. The residue was purified by column 
chromatography (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 ofTFA and refluxed for 1 hour. The volatiles were removed under reduced pressure 
and the product was purified by reverse phase HPLC (Cl 8 reverse phase column, elution 

15 with a H20/CH3CN gradient with 0.5% TFA) and lyophilized to afford the title comporind 
of Example 4 as a white solid. LRMS (ES+): 532.2 (M+Ht. 

20 

Examples 
1-(4-methoxyphenyl]-6-(2'-aminosulfonyl-(1,l ')-biphen-4-yl]-l,6-dihydropyrazolo­

[4,3-d)-pyrimidin-7-on&-3-carboxylic acid. 
HO 

N 
N. I ~ 

~ ,~ 
. ' ,,,!{; 

Meo 

To a solution of l-[4-methoxyphenyl]-3-(methoxycarbonyl)-6-[2'-aminosulfonyl­
[l,l ']-biphen-4-yl]-1,6-dihydropyrazolo-[4,3-dj-pyrimidin-7-one from Example 4, Part F 
(150 mg, 0.28 mmol) in a 1:1 mixture ofMeOH:H20 was added LiOH (120 mg, 2.82 

25 mmoJ) 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 (Cl 8 
reverse phase column, elution with a H20/CH3CN gradient with 0.5% TF A) and 
lyophilized to afford the title compound of Example 5 as a white solid. LRMS (ES): 516. l 
(M-H)" 
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Example6· · 

1-[4-methoxyphenyl]-3-(aiD.inocarbonyl)-6-(2'-aminosµlfonyl-(1,1 '].;biphen-4-yl]-1,6-

. :dihydropyrazolo-(4,3-d)-pyrimidin-7-one. 

H,Nh"<=i 
··:N~ 90 

MeO 

To a solution of l-[4-methoxypheliyl]-3-(methoxycarbonyl)-6-[2'-aminosulfonyl­

[ 1, l ']-biphen-4-yl]-l ,6;.dihydropyrazolo-[ 4,3-dj-pyrimidin::-7-one from Example 4, Part F 

(1.00 gr, 1.70mmol) in 20 mL of 1,4-dioxanewas added 25mL of aqueous (28%) 

ammonia and the reaction was stirred at room temperature overnight. The solution was 

10 diluted with EtOAc and washed with 100 mL of brine. The organics were dried over 

MgS04, filtered through a plug of silica gel. and the volatiles removed under reduced 

pressure. The residue (0.08 g, 0.139 mmol) was dissolved in 30 mL ofTFA and refluxed 

for I hour. The volatiles were removed under reduced pressure and the product purified by 

reverse phase HPLC (Cl8 reverse phase column, elution with a H20/CH3CN gradient with 

15 0.5% TFA) and lyophilizedto afford the title compmmd of Example 6 as a white solid. 

20 

LRMS (ES+): 535.l (M+Ht. 

Example7 

1-(4-methoxyphenyl]-3-cyano-6-[2 '-alninosulfonyl-(1,1 ']-biphen-4-yl)-1,6-

dihydropyrazolo-(4,3-d]-pyrimidin-7-one. 

NC 
N 

. I ~ 

-- 0 .& 
~ l 

Meo 

To a solution of 1-[ 4-methoxyphenyl]-3-(aminocarbonyl)-6-[2 '-aminosulfonyl-

[ l, 1']-biphen-4-yl]-1,6-dihydropyrazolo-[4,3-dj-pyrimidin-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 mmo1) and the reaction was a11owed to reflux for 3 hours. The solution was 
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quenched with H20 and the product extracted with EtOAc, dried over MgS04, filtered 
through a plug of silica gel. and the volatiles. removed under. reduced pressure. The residue 
was dissolved in 30 mL ofTFA and refluxed for 1 hour. The volatiles were removed under 
reduced pressure and the product purified by reverse phase HPLC (Cl 8 reverse phase 

5 column, elution with a H20/CH3CN gradient with 0.5% TF A) and lyophilized to afford the 
title compound of Example 7 as a white solid. LRMS (ES+): 499.2 (M+H)+. 

10 

Examples 
l-(4-methoxyphenyl]-3-(aminomethyl)-6-(2 '-aminosulfonyl-[l,l ']-biphen-4-yl]-1,6-

dihydropyrazolo-(4,3-d]-pyrimidin-7-one tritluoroacetic acid salt. 

WA·H~?:i 

¢0 
Meo 

To a solution of l-[4-methoxyphenyl]-3-cyano-6-[2' -aminosulfonyl-[I, I ']-biphen-
4-yl]-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 I mL ofTF A was added I 0% Pd/C (50 mg) 

15 and the reaction was stirred overnight under a balloon of H2 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 (CI 8 reverse phase column, elution with a 
H20/CH3CN gradient with 0.5% TFA) and lyophilized to afford the title compound of 
Example 8 as a white solid. LRMS(ES+): 503.3 (M+Ht. 

20 

Example9 
1-(4-methoxyphenyl]-3-(ethoxycarbonyl)-6-(4-(2-methylimidazol-l '-yl)phenyl]-l,6-

dibydropyrazolo-(4,3-d)-pyrimidin-7-one. 
·I 

EOzC 
N 

~ I ~ 

0 0 ~ ~ N N 
~' '=1 

Meo 
25 Part A. a-Cyano- a-(ethoxycarbonyl}-4-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 HCl and then the mixture was ·cooled in an ice bath. 

NaN02 (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 containing a solution 

5 of ethyl cyanoacetate (l ll g, 0.98 mol) and sodium acetate tiihydrate (267 g, 1.96 inol) in 

215 mL of methanol .and 450 inL of water at 0 °C. A heavy yellow precipitate immediately 

fonned. After 30 minut~ 187 g (84%) of the title compound was isolated by suction 

filtration and was used without :further purification. 

10 Part B. 3-Ethyl-5-methyl (1-14-Methoxyphenyl)-4-amino)pyrazole-3,S-dicarboxylate. 

a-Cyano- a-( ethoxycarbonyl)-4-methoxyphenyl hydrazine imine (81.8 g, 331 

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

mmol) were dissolved i11 N,N-dimethyl formamide and heated to 1 oo0c for several hours. 

The solution was diluted with ethyl acetate and washed 4 times with brine. The organics 

15 were dried over MgS04, 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 (24.3 g, 23%) ipat formed upon cooling by filtration. This material was used 

without further purificafjQn. 

20 Part C. 3-Ethyl-5-methyl (1-14-Methoxyphenyl]-4-azido)pyrazole-3~5-diciarboxylate. 

3-Ethyl-5-methyl (I-[ 4-Methoxyphenyl]-4-amino )pyrazole-3,5-dicarboxylate ( 41.0 .· 

g, 128.4 mmol) was dissolved in TF A. and cooled to 0 °c followed by the portionwise 

addition ofNaN02 (10.6 g, 154.1 ~ol) and then the reacµon was stirred at that 

temperature for 45 min. NaN3 (10.0 g, 154.1 mmol) was dissolved in a minimal amount of 

25 water and added in portions to the TF A solution. The solution was allowed to stir at 0 °c 
for 45 min and added slow~y to a saturated aqueous solution of NaHC03. The solution was · 

. . . . . . . 

diluted with ethyl acetate .and washed twice with brine. The organics were dried over 

MgS04J 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, 

30 90%). LRMS (ES+): 346.l (M+Ht. 

Part D. (1-[4-Methoxyphenyl]-3-( ethoxycarbonyl)-4-azido )pyrazole-S·carboxylic acid. 
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To a solution of3-ethyl-5-methyl (l-[4-Methoxyphenyl]-4-azido)pyrazole-3,5-
dicarboxylate (14~0 g, 4~.~ mmol) in 50 µiL of temmydro~ and 50 mL of water was 
added lithium hydroxide (0.97 g, 40.S mmol) and the reaction was stirred at ambient 
temperature for several hours. The reaction was diluted with water and hexanes and made S 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 MgS04, and concentrated to afford I 0.1 
g (75%) of the title compound that was used without purification. LRMS (ES+); 332.1 (M+H)+. 

10 

Part E. 1-(4-methoxyphenyl]-3-( ethoxycarbonyl)-6-(4-(2-methylimidazol-1 '­
yl)phenyl]'." 1,6-dihydropyrazolo-(4,3-d)-pyrimidin-7-one. 

To a solution of (I-[ 4-Methoxyphenyl]-3-( ethoxycarbonyl)-4-azido )pyrazole-5-
. carboxylic acid (1.50 g, 4.52 mmol) in 20 mL ofCH2Ch was added oxallyl chloride (0.60 15 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 CH2Ch followed by the · 
addition of DMAP ( 1.38 g, 11.3 mmol) and 4-(2-methylimidazol-l '-yl)aniline {O. 78 g, 
4.52 mmol) and the solution stirred overnight at room temperature. The volatiles were 20 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 product was. dissolved in ethanol and then there was added tin (II) chloride dihydrate (2.57 g, 13.6 mmol) and the solution was wanned for 15 minutes. The 25 solution was diluted with ethyl acetate, washed with I 0% aqueous sodium hydroxide and 
brine, dried MgS04) 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 
pressme and the residue was purified by reverse phase HPLC (Cl 8 reverse phase column, 
elution with a H20/CH3CN gradient with 0.5% TF A) and lyophilized to afford 0.16 g of 30 the title compound of Example 9 as a white solid. LRMS (ES+): 471.2 (M+H)+. 
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Example 10 

1-(4-methoxyphenyJJ-3-(aminocarbonyl)-6-(4-~metJiylimidazol-1 '-yl)phenyl)-1,6-· 

dihydropyrazolo-(4,3-d]-pyrimidin-7-one. 

HzNOC . 
. N 

~·I ~ 

·~A · ~ r 
MeO 

5 To a solution of 1"'.[4-methoxyphenyl)-3-(ethoxycarbonyl)-6-[4-(2-methylimidazol-

l '-yl)phenyl]-l,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one from Example 9, Part E (0.50 

g, 0.85 mmol) in 20 mL of 1,4-dioxarie was added 20 mL Qf aqueous (28%) ammonia and 

the reaction was stirred at rooni temperature overnight. The solution was diluted with 

EtOAc and washed with 100 mL of brine. The organics were dried over MgS04 and the 

10 volatiles removed under reduced pressure. The residue was purified by reverse phase 

HPLC (Cl 8 reverse phase column, elution with aH20/CH3CN gradient with 0.5% TF A) 

andlyophilized to afford the title compound of Example 10 as a white solid. LRMS (ES+): 

442.l (M+Ht. 

15 Examples 11 and 12 

1-(4-methoxyphenyl]-3-(ethoxycarbonyl)-6-(2'-N.;pyrrolidinylmethyl-(1,l ']-biphen-4- · 

yl)-1,6-dihydropyrazolo-(4,3-d)-pyrimidin-7-one triOuoroacetic acid salt (Example 

11) and 1-[4-methoxyphenyl]-3-(ethoxycarbonyl)-6-(2 '-N-pyrrolidin.ylmethyl-(1,1 ']­

biphen-4-yl]-l,4,S,6-tetrahydropyrazolo-(4,3-d)-pyrimidin-7-one triOuoroacetic acid 

20 . salt (Example 12). 

Part A. 1-(4-methoxyphenyl)-3-( ethoxycarbonyl)-4-azido-5-(4-

bromophenylaminocarbonyl)pyrazole. 
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To a solution of (1-[ 4-MethoxyphenyJ]-3-( ethoxycarbonyJ)-4-azido )pyrazole-5-
carboxylic acid from Example 9, Part D (3.6 g, 10.9 mmol) in 40 mL ofCH2Ch was added 
oxal1y1 chloride (1.42 mL, 16.3 mmol) and l drop ofDMF. The mixture was allowed to 
stir at room temperature for 2 hours. The volatiles were removed under reduced pressure 

5 and the residue dried under high vacuum for 1 hour. The residue was dissolved in CH2Ch 
followed by the addition ofDMAP (3.32 g, 27.2 mmo1) and 4-bromoaniline (1.86 g, 10.9 
mmol) and the solution stirred overnight at room temperature. The volatiles were removed 
under vacuum and the product purified by tritura.tion of the residue with ether/hexanes to 
afford the title compound (2.6 g, 49%). LRMS (ES+): 485.0/487.0 (M+Ht. 

10 

Part B. 1-(4-methoxyphenylJ-3-(ethoxycarbonyl)-6-(4-bromophenyl)-1,6-
dihydropyrazolo-[4,3-d)-pyrimidin-7-one. 

To a solution of 1-[ 4-methoxyphenyl]-3-( ethoxycarbonyl)-4-azido-5-[ 4-
biomophenylaminocarbonyl]pyrazole (2.62 g, S.40 mmol) in ethanol was added tin (II) 

15 chloride dihydrate (3.07 g, 16.2 mmol) and the solution was wanned for 15 minutes. The 
solution was filtered through a pad of siliea 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 coUected by suction filtration to afford 1.1 g (44%) of 

20 the title compound as a solid. LRMS (ES+): 469.0/471.0 (M+Ht. 

Part C. l-(4-methoxyphenyl]-3-(ethoxycarbonyl)-6-(2'-formyl-(1,1 ']-biphen-4-yl)-1,6-
dibydropyrazolo-(4,3-d)-pyrhnidi.n-7-one •. 

A solution of 1-[ 4-methoxyphenyl]-3-( ethoxycarbonyl)-6-[ 4-bromophenyl]-1,6-
25 dihydropyrazolo-[4,3-dj-pyrimidin-7-one (1.1g,2.34 mmol), TBAB (0.07 g, 0.23 mmol}, 

aqueous Na2C03 (2M, 5.0 mL, 9.3 mmo1), 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, tetrakis(triphenylphosphine)palladium(O) (0.14 g, 0.12 mmol) was 
added and the solution was stirred overnight at reflux. The solution was diluted with 

30 EtOAc, washed twice with brine and dried over Mg$04, fiJtered through a pad of siJica 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+Ht. 
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Part D. 1-(4-methoxyphenyl)-3-( ethoxycarbonyl)-6-[2'-N-pyrrolidinylmethyl-(l,l 'J­
bJphen-4-yl)-l,6-dihyllropyrazolo-(4,3-d)-pyrimidin~7-one trifluoroacetic acid salt 

(Example 11) and 1-(4~methoxyphenyl]-3-(ethoxycarbonyl)-6-(2'-N­

pyrrolidinylmethyl-(1,l')·biphen;.4-yl)-1,4,5,6-tetrahydropyrazolo-[4,3-d]-pyrimidin-

S 7-one tritluoroacetic acid salt (Example 12). 

To a solution of l.•[4-methoxyphenyl]-3-( ethoxycarbonyl)-6-[2'-fonnyl-[1, l ']­

biphen-4-yl]"'. l ,6-dihydropyrazolo-[ 4;3-dJ-pyrimidin-7.:.one (2.68 g, S.42 mmol) in 20 mL 

of dimethyl fonnamide was added pyrrolidine (0. 77 g~ I 0.8 mmol) and acetic acid 

dropwise until pH was about 5-6. Then there was added.sodium cyanoborohydride (0.68 g, 

I 0 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 

(MgS04) and the volatiles were removed under vacuum. The residue was purified by prep 

HPLC (C 18 reverse phase column, elution with a H20/CH3CN gradient with 0.5% TF A) . 

IS to afford 0.3 g (10%) of the title compound of Example 11and0.5 g (17%) of the title 

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

(ES+): 552.2 (M+Ht. 

Example13 

20 1-(4-methoxyphenyl)-3-(aminocarbonyl)-6-(2'.;.N-pyrrolidinylmethyl-(1,1 ')-biphen-4-

yl]-1_,6-dihydropyrazolo-(4,3-d]-pyrimidin-7-one trifluoroacetic acid salt. 

H~~ 
~N~ ~ 9 o IA 

Meo · 

.TFA 

To a solution of 1-[4-methoxyphenyl]-3-( ethoxycarbonyl)-6-[2 '.;,N- . 

pyrrolitlinylmethyl-[ 1, 1 ']-biphen-4-yl]-1~6-dihydropyrazolo-[4,3-dj-pyrimidin-7-one 

25 trifluoroacetic acid salt from Example 11, 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 l 00 mL of 

brine. The organics were dried over MgS04 and the volatiles removed under reduced 

pressure. The residue was purified by reverse phase HPLC (C 18 reverse phase column, 
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elution with a H20/CH3CN gradient with 0.5% TF A) and lyophilized to afford the title 
compound of Example 13 as a white solid. LRMS (ES+): 521.l (M+Ht. 

Example14 

5 l-(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. 

k~ ~ 9 o IJ 

•o 

.TFA 

To a solution of l-[4-methoxyphenyl]-3-(aminocarbonyl)-6-[2'-N-
pyrrolidinylmethyl-[ l ,l ']-biphen-4-yl]-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 (0.24 g, 1.57 mmol) and the reaction, was allowed to reflux for 4 hours. The 
solution was quenched with H20 and the volatiles were removed under reduced pressure. 
The residue was.purified by reverse phase HPLC (Cl8 reverse phase column, elution with 
a H20/CH3CN gradient with 0.5% TF A) and lyophilized to afford the title compound of 

15 Example 14 as a white so1id. LRMS (ES+): 503.1 (M+Ht. 

20 

Example 15 

1-(4-methoxyphenyl]-3-(etboxycarbonyl)-6-[2-ftuoro-4-(2-
dimethylaminomethylimidazol-1 ';..yl)phenyl]-1,6-dihydropyrazolo-(4,3-dj-pyrimidin-

7-one triftuoroacetic acid salt. 

MeO 

Following the procedures described in Example 9, Part E, the title compound of 
Example 15 was prepared. LRMS (ES+): 532.1 (M+Ht. 

11.3 
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Examplel6 

1-(2-aminomethylphenyl]-3-(ethoxycarbonyl)-6-[2 '-methylsulfoiiyl~(l,l ']-biphen-4-

yl]-1,6-dihydropyrazolo-(4,3-d)-pyrimidin-7-one trifluoroacetic acid salt. 

Et02 -_ 

2 -- 0 b 
l . ~ 

~ /J . . 
. ..& 

. ,.: 

5 Part A. a-~yano- a-(eth(axycarbonyl)-2-methylphenyl bydrazine 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 solution was stirred for 15 minutes and tlien po~ed into a ~ask 
containing a: solution of ethyl cyanoacetate (21.1 g, 187 mmol) and sodium acetate 

10 trihydrate (55.9 g, 410 mmol) in 100 mL ofmethanol and _200 mL of water at rfC. A 

heavy yellow pr~cipitate iµimediately formed: After 30 minutes the solid was filtered;· 

w~hed with water and drled under vacuum to afford 32.4 g (75%) of the title compound, 

that.was used without further purification. 1H NMR (CDCh): Ii 9.29 (broads, IH), 7.~3 (d, 

lH), 7.28 {t, lH), 7.20 (d, JH), 7.11 (t, lH), 4.40 (q, 2H), ~.40 (s, 3H), 1.40 (t, 3H). 

15 

Part B. 3-Ethyl-5-methyl 1-(2-niethylphenyl)-4-aminopyrazole-3,5-dicarboxylate. 

a-Cyano- a-(ethoxycarbonyl)-2-methylphenyl hydrazine imine (14.0 g, 60 mmol), 

methyl bromoacetate (8.6 mL, 91 mmol) and potassium c~bonate (31.3 g, 226 mmol) 

were dissolved in 150 mL ofN,N-climethyl fo:rmamide al'.ld heated to 100 °c for seveial 

20 hours. The solution wa~ diluted with ethyl acetate and washed 4 times with brine. The 

organics were dried over MgS04, filtered through a pad of silica gel and the volatiles were 

removed. The residue was purified by fla~h chromatography (elution with 3:1 

hexanes/ethyl acetate) to afford 5.15 g (28%) of the title compound. 1H NMR (CDCh): a 
7 .30-7.15 (m, 4H), 5.25 (broad s, 2H), 4.40 (q, 2H), 3.67 (s, 3H), 2.01 (s, 3H), 1.38 (t, JH). I . . 

25 

Part C. 1-(2-methylphenyl)-3-( ethoxycarbonyl)-4-azidopyrazole-5-carboxylic acicl. 

3-Ethyl-5-methyl l-(2-methylphenyl)-4-aminopyrazole-3,5-dicarboxylate (5.2 g, 
17 .0 mmol) was dissolved in I 00 mL ofTF A and cooled to 0 °c followed by the addition 

ofNaN02 (1.4 g, 20.4 mmol) and then the reaction was stirred at that temperature for 45 

30 min. Sodium azide (l.3 g,20.4 rnmol) was fiissolved in a minimal amount of water and 
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''{ '"'' ..... ; . added in portions to the tFA solution. The solution was ~iid:Wed to stir at o0c for 45 min 
and added slowly to a saturated aqueous solution ofNaHC03. The solution was diluted 
with ethyl acetate and washed twice with brine. The organics were dried over MgS04, 
filtered through a plug of silica gel and the volatiles were .removed. The residue was 

5 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 m,moJ) 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 ]ayer was 

l 0 separated. The aqueous layer was a.cidified with aqueous HCl and then was extracted with 
ethy1 acetate. The organics were washed with brine, dried over MgS04, and concentrated to afford 0.65 g (69%) of the title compound that was used without purification. LRMS 
(ES-): 314.2 (M-H)+. 

15 Part D. 1-(2-metbylphenyl)-3-( ethoxycarbonyl)-4-azido-S-[2 '-methylsulfonyl-(1,l ']­
biphen-4-yl]aminocarbonyl]pyrazole. 

To a solution of l-(2-methylphenyl)-3-(ethoxycarbonyl}4-azidopyrazol~5-
carboxylic acid (0.69 g, 2.2 mmoJ) in SO mL of CH2Ch was added oxallyl chloride (0.29 mL, 3.3 mmol) and 1 drop ofDMF. The mixture was allowed to stir at room temperature 20 for 2 hours. The volatiles were removed under reduced pressure and the residue dried 
under high vacuuin for 1 hour. The residue was disso1ved in CH2Ch followed by the 
addition ofDMAP (0.81g,6.6 mmol) and [2'-methylsulfonyl-[l,1']-biphen-4-yl]amine 
hydrochloride (0.62 g, 2.2 mmol) an~ the solution was stirred overnight at room 
temperature. The volatiles were removed under vacuum and the residue was taken up in 25 ethyl acetate, washed with saturated aqueous sodium bicarbonate and brine, dried 
(MgS04) and filtered through a plug of silica gel. The volatiles were removed under 
vacuum to afford LO g (83%) of the title compound that was used without further 
purification. LRMS (ES-): 543.1 (M-Hr. 

3 0 Part E. 1-(2-methylphenyl)-3-( ethoxycarbonyl)-6-[2 '-methylsulfonyl-(1,l ']-biphen-4-
yl]-1,6-dihydropyrazoJo-(4,3-dJ-pyrimidin-7-one. 

To a solution of 1-(2-methylphenyJ)-3-( ethoxycarbonyl)-4-azido-5-[2'­
methylsulfonyl-[ I, l ']-biphen-4-yl]aminocarbonyl]pyrazole (0.98 g, 1.8 mmol) in absolute 
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ethanol was added tin (II) chloride dihymte (l.22 g, 5.4 mmol) and the solution was 

wanned for 15 minutes. The solution was filtered througli a pad of silica gei ·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 

5 pressure and the solid residue was purified by flash chro~atography (elution with 1: l 

hexanes/ethyl acetate) to afford 0.21 g (2.Z%) of the title @mpound as a solid. LRMS 

(ES+): 529.2 (M+Ht.: 

Part F. 1-(2-bromomethylphenyl]-3-( ethoxycarbonyl)+l2 '-methylsulfonyl-(1,1 ')-
.. . 

10 biphen-4-yl)-1,6-dihydropyrazolo-(4,3•d).;pyrimidin-7"'one. 

To a solution of l-{2-methylphenyl)-3-( ethoxycarbonyl)-6-[2'-methylsulfonyl-

[ 1, 1']-biphen-4-yl]-1,6-dihydropyrazolo-[4,3-dj-pyrimidiri.:7 ~one (0.21 g, 0.4 mmol) in 50 

mL of carbon tetrachloride was added N-bromosuccinimide (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. 

15 diluted with ethyl acetate .. The organics were washed with brine, dried (MgS04) and : 

concentrated in vacuo to afford 0.24·g (99%) of the title compound that was used without 

purification. LRMS (ES+): 607.0/609.0 (M+Ht. 

Part G. 1-(2-aminomethylphenyl]-3-( ethoxycarbonyl)-6-(2'-methylsulfonyl-[1,1 ']· 

20 biphen-4-yl)-1,6-dihydropyrazolo-(4,3-d]-pyrimidin-7-one tritluoroacetic acid salt. 

To a solution of l-[2-bromomethylphenyl)-3-(ethoxycarbonyl)-6-[2'­

methylsulfonyl-[ 1, 1']-biphen-4-yl]-1,6-dihydropyrazolo-[4,3-dj-pyrimidin-7-one (0.24 g, 

0.4 mmol) in 20 mL .of 4imethyl fo~amide was added sodium azide (0.04 g, 0.6 mmol) 

and the reaction was·stirred at ambient temperature for 3 h. The reaction was poured into 

25 water and extracted with ethyl acetate. The organics were washed with brine, dried 

(MgS04) and concentrated in vacuo to afford 0.21 g (91 %) of an azide that was used 

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

mL oftetrahydrofuran and then there was added tin (II) Chloride dihydrate (0.061g,0.27 

mmol). The reaction was allowed to stir at reflux for 18 h. The voltiles were removed in 

30 vacuo and the residue was purified by prep HPLC (Cl 8 reverse phase column, elution with 

a H20/CH3CN gradient with 0.5% TFA) and lyophilized to afford the title compound of 

Example 16 as a white solid. LRMS (ES+): 544.2 (M+Ht. 
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Example17 
l-(3-aminoiminomethylphenyl)-3-methyl-6-(2 '-amino~uJfonyl-[1,1 ']-biphen-4-yl]-

1,4,5,6-tetrahydropyrazolo-[3,4-cJ·pyridin-7-one trifluoroacetic acid salt. 
Hi . 

N. I 

Hz l I~ ~ . A 
TFA.HN 

5 Part A. 1-[4-bromophenyl)-4-acetyl-2,3-dioxopiperidine. 
This intermediate was prepared in four steps in I 00/o overall yield by the following 

sequence of reactions. Commercially available 4-bromoaniline was treated with 
commercially available 5-chloro-2-pentanone ethylene ketal in dimethylformamide in the 
presence of potassium carbonate for three days. The crude alkylated aniline was treated 

JO with ethyloxalyl chloride in THF the presence oftriethylamine. Hydrolysis of the ketal was 
accomplished by treating with aqueous HCI and the resulting material was subjected to 
Dieckmann cyclization conditions (NaOMe, methanol). The crude dioxopiperidine was 
purified by flash chromatography (elution with 4:1 hexanes/ethylacetate) to afford the title 
compound. 1H NMR (dmso d6): o 7.56 (d, 2H, J = 8Hz), 7.26 (d, 2H, J = 8Hz), 3.60 (t, 

15 
. . . + 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-(1,1 ']-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-acetyl-2,3-dioxopiperidine in glacial acetic 
20 acid was added 3-cyanophenyl hydrazine. The reaction mixture was stirred at reflux for 3 h 

and then was 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 (MgS04) and concentrated. 

, The residue was dissolved in benzene and then there was added 
25 tetrabutylammonium bromide, aqueous Na2C03 and 2-(tert­

butylaminosulfonyl)phenylboronic. This solution was degassed with a stream of nitrogen 
for 30 minutes. Following the purge, tetrakis(triphenylphosphine)palladium(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 MgS04, filtered and the volatiles 

117 



W000/39131 PCT/US99/30316 

removed under reducedpressure. The residue was purified by column chromatography 

(elution with l: I hexane/EtOAc) to afford an intermediate biphenyl compound. 

This material was dissolved in SO~ of anhydrous methanol and was cooled to 

0°C. Anhydrous HCI gas was bubbled through the solution for about 30 min (until solution 

5 saturated). The flask was then sealed and a)lowed to stand for 16 h at 0°C. The reaction 

mixture was concentrated in vacuo. The resulting solid was dissolved in anhydrous 

methanol and ammonilµIl carbonate was added and the mixture was allowed to stir at room 

temperature for 24 h. The reaction mixture was concentr~ted in vacuo. The residue was 

dissolved in trifluoroacetic acid and stirred at reflux for 20 minutes. The volatiles were 

10 removed in vacuo and the residue was purified by prep HPLC (C 18 reverse phase column, 

elution with~ H20/CH3CN gradient with 0.5% TF A) and lyophilized to afford the title 

compound of Example 17 as a white powder. 1H NMR {dtJ1SO d6): s 9.40 {broads, I .SH), 

9.28 {broads, I.SH), 8.04 (ds, 2H), 7.94 (d, IH), 7.81 (d, lH), 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)+. 

15 

Example18 

l-[2-aminomethylphenyl)-3-methyl-6-[2'-aminosulfonyl-[1,1 ']-biphen-4-yl]-1,4,S,6-

tetrahydropyrazolo-[3,4-c]-pyridin-7-one tritluoroacetic acid salt. 

. . 

20 Part A. l-[2-tritluoroacetamidom~thylphenyl]-3-m:ethyl-6-(4-bromophenyl)-1,4,S,6-

tetrabydropyrazolo-[3,4-c).;pyridin-7-one. 

To solution of2-{trifluoroacetamidomethyl)aniline (6.5 g, 0.029 mol), prepared 

from 2-(aminomethyl)aniline and ethyl trifluoroacetate, was added cone. HCl (SOmL) with 

coolin~ in an ice bath. The temperature was maintained between 0 °c and 10 ·oc and 

25 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 cone. HCl (SmL) and 

water {50mL) was added slowly. The reaction was stirred 0.5 h, saturated with NaCl, 

extracted with ether, dried {Na2S04) and concentrated. A portion of the crude hydrazine tin 

salt (2g) was combined with 1-[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 (20niL) and heated to reflux for Sh. 
The reaction was concentrated, taken up in ethyl acetate, washed successively with sat'd 
NaHC03 and. sat'd NaCl, dried (Na2S04) and concentrated. The residue was purified by 
flash chromatography(elution with 1:1 hexanes/ethyl acetate) to afford 0.24 g (32%) of the 

5 title compound as a yellow oil. LRMS (ES+): 507/509 (M+Ht. 

Part B. l-[2-aminomethyJphenyJ)-3-methyl-6-(2 '..;aminosulf onyl-[l ,l ')-biphen-4-yl)­
l,4,S,6-tetrahydropyrazolo-[3,4-c)-pyridin-7-one trifluoroacetic acid salt. 

To a solution of l-[2-trifluoroacetamidomethylphenyl]-3-methyl-6-[4-
10 bromophenyl]-1,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-orie (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 
Ni for 0.5 h. Tetrakis(triphenylphosphine)palladium(O) (50mg) was added and the reaction 
was heated to reflux for 4h. The reaction was filtered through Celite® and the filtrate 

15 concentrated . .Trifluoroacetic acid (lOmL) 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: I 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 K2C~ (0.15 g) and heated to reflux for 4h. The reaction was 

20 concentrated, acidified with TF A, purified by prep HPLC (CJ 8 reverse phase column, 
elution with a H20/CH3CN gradient with 0.5% TF A) and lyophilized to afford the title 
compound of Example 18 as a white powder. 1H NMR (DMSO-d6) 5 8.19 (broad s, 2H), 
8.05 (dd, J=l.l~ 7.4 Hz, lH), 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+Ht. 

25 

Examplel9 
l-[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2 '-aminosulfonyl-fl,l ']-biphen-4-yl)-

1,4,5,6-tetrahydropyrazolo-(3,4-c)-pyridin-7-one. 
H3 

-- 0 .6 A ,~ ~ .& 

0-N NH2 
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Part A. 1-(3-cyano-4-0uorophenyl)-3-methyl-6-(4-bromopheliyl]-1,4,S,6-

tetrahydropyrazolo-(3,4"c)-pyridin-7-one. 

To 1-[4-bromophenyl]-4•acetyl-2,3.;dioxopiperidine from Example 17, Part A (0.3 

g, 0.97 mmol) in acetic acid (20mL) was added 3-cyano-4-fluorophenylhydrazine stannyl 

5 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 

NaHC03 and sat'd NaCl, dried (Na2S04) and concentrated. Purification by silica gel 

chromatography using 1:1 hexanes/ethylacetate as eluentafforded 0.31 g (76%) of the title 

compound as a white solid. 1H NMR (CDCh) a 7.88 (m, 2H), 7.53 (d, J=8.4 Hz, 2H), 7.25 

10 (m, IH), 7.21 (d, J=8.4 Hz, 2H),4.13 (t, J=7.0 Hz~ 2H), 2;98 (t, J=6.6 Hz, 2H), 2.35 (s, 

3H). LRM (ES+): 425.11427.l(M+Ht . 

. Part B. 1-[3-cyano-4-fluorophenyl]-3-methyl-6-[2'-tert~butylaminosulfonyl-(1,1 1)­

biphen.+yl)-1,4,S,6-tetrahydropyrazolo-[3,4-c)-pyridin~7-one~ 

15 To a solution of l-[3-cyano-4-fluorophenyl]-3-methyl-6-[ 4~bromophenyl]-l ,4,5,6-

tetrahydropyrazolo-[3,4-c ]-pyridin-7-one (0.31 g, 0. 73 nnnol) in 15 mL of dioxane was 

added 2-tert-butylsulfonamide benzeneboronic acid (0.24 g; 0.95 mmol), potassium · 

phosphate tribasic (0.47 g, 2.2 mmol), 

and the mixture was degassed with N2 for 0.5 h. Tetrakis(triphenylphosphine)palladium(O) 

20 (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 l: l hexanes/ethyl acetate as eluent afforded 0.24 g (59%) of a 

yellow solid. 1H NMR (CDCh) a 8.1.8 (dd, J=l.4, 7.7 Hz, lH), 7.91 (m, 2H), 7.59 (in, 4H), 

7.42 (d, J=8.4 Hz, 2H), 7.32 (dd, J=l.5, 7.5 Hz, IH), 7.24(d, J=8.8 Hz, IH), 4.19 (t, J=6.5 

25 Hz, 2H), 3.68 (s, IH), 3.68 (t, J=6.9 Hz, 2H), 2.36 (3H, s), 1.04 (s, 9H). LRMS (ES+): 

580.3 (M+Nat. 

Part CJ 1-(3-Aminobenzisoxazol-5'-yl]-3-methyl-6-(21-aminosulfonyl-[l,l 1)-biphen-4-

yl)-1,4,S,6-tetrahydropyrazolo-(3,4-c]-pyridin-7-one. 

30 Trifluoroacetic acid (IOmL) was added to 1-[3-cyano-4-fluorophenyl]-3-methyl-6- · 

[2'-tert-butylaminosulfonyl-[ I, 1 ']-biphen-4-yl]-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 (SmL), K2C03 
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(0.18 g, 1.3 mmol), and acetohydroxamic acid (97 mg,· 1.3 mniol) and the reaction was 
stirred at ambient temperature. After 025 h excess K2C03 and acetohydroxamic acid were 
added to counter residual TF A and the rection was stirred 18 h. Water (1 OmL) was added 
and the precipitate filtered off. The solid was acidifed in TF A/CH3CN, concentrated and 

5 purified by prep HPLC (Cl 8 reverse phase column, elution with a H20/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+Nat. 

Example20 

10 1-(4-methoxyphenyl)-3-cyano-6-(2'-N,N-dimethylaminomethyl-(1,1 ')-biphen-4-yl)-
l,6-dihydropyrazolo-(4~-pyrimidin-7-one tritluoroacetic acid salt. 

NC 

NK~ 9 ON°'ON~A 
Meo · 

Part A. 1-(4-metho:x:yphenyl)-3-cyano-4-azido-5-(4-

bromophenylaminocarbonyl]pyrazole. 

15 1-[ 4-Methoxyphenyl]-3-cyano-4-azidopyrazole-5-carboxylic acid from Example 2, 
Part A (2.92 g, l 0.3 mmol) was dissolved in CH2Ch followed by the addition of oxalyl 
chloride (1.34 mL, 15.4 mmol) and 2 drops ofDMF. 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 CH2Ch followed 

20 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 HCI, saturated aqueous sodiilm 
bicarbonate and brine, dried (MgSQ4) and filtered through a plug of silica gel. The 
volatilbs were removed under vacuum to afford 3.9 g (87%) of the title compound that was 

25 used without further purification. 1H NMR (CDCh) I> 8.41 (broads, 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-

~romophenylaminocarbonyl]pyrazole (3.9 g, 8.9 mmol) in30 mL ofisopropanol was 

added tin (II) chloride dihydrate (8.0 g, 35.6 mmol) and the solution was stirred at 80°C 

for 2 hrs. The solution was cooled, dissolved in EtOAc, washed with I 0% aqueous NaOH 

5 solution and brine, dried over MgS04, filtered through a pil,d of silica gel and dried under 

. vacuum to giye the title compound (J.O g, 82%). 1H NMR(dmso-D6) a 10.26 (s, lH), 7.46 

(app s, 4H), 7.35(d, 2H), 6.98 (d, 2H), 5.46 (broads, 2H), 3.74 (s, 3H) .. 

Part C. t-[4-methoxyphenyl]•3-cyano-6-(4-bromophenyl]-1,6-dihydropyrazolo-(4,3-

l 0 d)-pyrimidin-7-one. 

1 [ 4-methoxyphenyl]-3-cyano-4-amino-5-[ 4-bromophenylaminocarbonyl]pyrazole 

(0.60 g, 1.45 mmol) was dissolved in 5 mL ofN,N-dimethylformamide dimethyl acetal · 

and stirred at I 00 °C for I h. The volatiles were removed and the residue was dissolved in 

95% formic acid and stirred at 100 °C for l h. The volatiles were removed in vacuo and 

15 the residue was dissolved in EtOAc and washed with saturated NaHC03 and brine. The 

organics were dried over MgS04, filtered through a plug of silica gel and the volatiles· 

were removed to yield t}le title compound as an oft:.white solid (0.56 g, 91 %)~ 1HNMR 

(dmso-D6) o 8.45 (s, IH), 7.75 (app d, 2H), 7.62(app d, 2H), 7.45 (app d, 2H), 7.05 (app d, 

2H), 3.79 (s, 3H). 

20 

Part D. l-(4-methoxypheny1)-3-cyano-6-[2'-formyl-[l,1 ']-biphen-4-y1]-l,6-

dihydropyrazolo-(4,3-d]-pyrimidin-7-one. 

To a solution of 1-[ 4-metho~yphenyl]-3-cyano-6-[ 4-bromophenyl]-1,6-

dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one (OAO g, 0.95 mmol) in 10 mL of 1,4-dioxane 

25 was added 2-formylphenylboronic acid (0.22 g, 1.43 mmol) and potassium phosphate 

tribasic (0.71g,3.33 mmol). This mixture was degassed with a.stream of nitrogen for 15 

minutes. Following the purge, tetrakis(triphenylphosphine)palladium(O) (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 

30 MgS04, filtered through~ 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. 1H NMR 

(CDCh) a 10.02 (s, tH), 8.21 (s, IH), 8.06 (dd, lH), 7.70-7.40 (m, 9H), 7.00 (app d, 2H), 

3.86 (s, 3H). 
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Part E. 1-14-methoxyphenyl}-3-cyano-6-(2'-hydroxymethyl-(1,1 ')-biphen-4-yl)-1,6-
dihydropyrazolo-(4,3-d)-pyrimidin-7-one. 

To a solution of l -[4-methoxyphenyl]-3-cyano-6-[2'-formyl-[ l, l ']-biphen-4-yl]-
5 1,6-dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one (0.30 g, 0.67 mmol) in l 0 mL of I : I 

DMF/fHF was added sodium borohydride (38 mg, 1.0 mmol) and the reaction was stirred 
at ambient temperature for I h. The reaction was quenched with 100..4 aqueous HCI and 
then diluted with ethyl acetate. The organics were washed with water and brine, dried 
(MgS04) and concentrated. The residue was purified by flash chromatography (elution 

10 with 2:1 hexanes/ethyl acetate) to afford 150 mg (50%) of the title compmmd. 1H NMR 
(dmso•D6) ~ 8.53 (s, IH), 7.65 (app d, 2H), 7.62-7.54 (m, SH), 7.42-7.30 (m, 2H), 7.23 
(dd, lH), 7.07 (app d, 2H), 5.19 (t, lb), 4.39 (s, 2H), 3.80 (s, 3H). 

Part F. 1-(4-methoxyphenyl)-3-cyano-6-[2 '-N ,N-dimethyaniinomethyl-[l,1 ']-biphen-
15 4-yl]-1,6-dihydropyrazolo-[4,3-dJ-pyrimidin-7-one trifluoroacetic acid salt. 

20 

To a solution of l-[4-methoxyphenyl)-3-cyano-6-[2'-hydroxymethyl-[l, l ']-biphen-
4-yl]-1,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one (120 mg, 0.27 mmol) in 5 mL of · 
CH2Ch was added phosphorous tribromide ( 144 mg, 0.53 mmol) and the reaction mixture 
was allowed to stir at ambient temperature for I h. The reaction was diluted with ethyl 
acetate, washed with brine, dried (MgS04), 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 ofa 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 (Cl 8 reverse 

25 phase column, elution with a H20/CH3CN gradient with 0.5% TF A) and lyophilized to 
afford 38 mg (50%) of the title compound of Example 20 as a white powder. 1H NMR 
(dmso-D6) 6 9.68 (broads, IH), 8.48 (s, IH), 7.72-7.50 (m, 9H), 7.36 (dd, lH), 7.07 (app 
d, 2H):4.30 (broads, 2H), 3.80 (s, 3H), 2.55 (s, 6H). LRMS (ES+): 477.3 (M+H)+. 

30 Example21 

l-(4-methoxyphenyl]-3-cyano-5-methyl-6-(2 '-N,N-dimethylaminomethyl-(1,1 ']­
biphen-4-yl]-1,6-dihydropyrazolo-[4,3-d}-pyrimidin-7-one tritluoroacetic acid salt. 
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NC 

¢~r°'6N~A 
MeO 

Part A. 1-14-methoxyp--~nyl]-3-cyano-5-methyl-6-[4-bromophenyl]-1,6- · 

dihydropy.-azolo-[4,3~dl·pyrimidin-7-one. 

l-[4-methoxyphenyl]-3-cyano-4-an:dno-5-[4-brome>phenyl).aminocarbonyl)pyrazole 

5 from Example 20, Part B (LO g, 2;4 mmol) was dissolved in 5 mL ofN ,N­

dimethyl~cetamide dimethyl acetal and· stirred at I 00 °C for· l h. The volatiles were 

removed and the residue was dissolved in glacial acetic acid and stirred at 100 °C ·for I h. 

The volatiles were rem()ved in vacuo and the residue was clissolved in EtOAc and washed 

with saturated NaHC03 and brine. The organics were drie4 over MgS04, filtered through a 

10 plug of silica gel and th~ volatiles were removed to yield th~ title compound as an off­

white solid (0.95 & 90%). 1H NMR (dmso-06) ~ 7'.75 (appd, 2H), 7.58 (app d, 2H), 7.37 

(app d, 2H), 7.04 (app d? 2H), 3.78 (s, 3H), 2.15 .(s, 3H) • 

. Part B. l-(4-methoxyp~enyl)-3-cyano-5-methyl-6-(2'-formyl•(l,1 ')-biphen-4-yl)-1,6-

15 dihydropyrazolo-[4,3-d]-pyrimidin-7-one. 

To a solution of l-[4-methoxyphenyl)-3-cyano-6-[4-bromophenyl]-l,6-

dihydropyrazolo-[ 4,3-dJ-5~methyl-pyrimidin-7-one (0.24 g;, 0.55 mmol) in I 0 mL of 1,4-

dioxane was added 2-formylphenylboronic acid (0.12 g, o~83 mmol) and potassium 

phosphate tribasic (0.41 ·g, 1.93 mm~I). This mixture was degassed with a stream of 

20 nitrogen for 15 minutes .. 'f'.ollowing the purge, tetrakis(triphenylphosphine)palladium(O) 

(0.025 g) was added amJ 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 

MgS04, filtered through a pa4 of silica gel ~d concentrat~. The residue was purified by 

flash chromatography (el~~ion with 2:1 hexanes/ethyl ace~te) to afford 0.10 g (40%) of the 

25 title compound. 1H NMR (CDCh) ~ 10.02 (s, IH), 8.05 (d~, lH), 7.69 (td, IH), 7.65-7.55 

(m, SH), 7.46 (dd, lH), 7.36 (app d, 2H), 6.98(app d, 2H), 3.83 (s, 3H), 2.38 (s, 3H). 
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.... 1:~~~r.; ;-·~~.:).: ·· -./~~-~/~'.:~~ .. ~ Part C. 1-(4-methoxyphehyl)-3-cyano-S-methyl-6-[2' .:.N,N.-dimethylaminomethyl-. 
. (1,1')-biphen-4-yl]~l,6":'dihydropyrazolo-14,3-d)-pyrimidhi•7-one tritluoroacetic add 

salt. 

To a solution of 1-[ 4-methoxyphenyl]-3-cyano-6-[2'-fonnyl-[ I, l ']-biphen-4-yl]-
5 1,6-qihydropyrazolo-[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 
quenched with water and diluted with ethyl acetate and saturated aqueous NaHC03. The 

I 0 organics were washed with brine, dried (MgS04) and concentrated. The residue was 
purified by prep HPLC (C 18 reverse phase column, elution with a H20/CH3CN gradient 
with 0.5% TFA) and lyophilized to afford 45 mg (44%) of the title compound of Example 
21 as a white powder. 1H NMR (dmso-06) o 9.60 (broads, lH), 7.70 (m, IH), 7.60 (app d, 
2H), 7.65-7.48 (m, 6H), 7.39 (m, lH), 7.05 (app d, 2H), 4.31 (broads, 2H), 3.79 (s, 3H), 

15 2.53 (s, 6H), 2.24:(s, 3H). LRMS (ES+): 491.3 (M+Ht. 

20 

Example22 
1-12-aminomethylphenyl)-3-cyano-6-(2 '-methylsulfonyl-3-0uoro-(1,1 ']-biphen-4-ylJ-

1,6-dihydropyrazolo-(4,3-d)-pyrimidin-7-one trifluoroacetic acid salt. 
NC 

N~1~-~ SOzMe HzN 0 & 

• TFA I : 
Part A. a,a-Dicyano-2-methylphenyl hydrazine imine. 

To a solution of o-toluidine (10.0 g, 93.3 mmol) in 160 mL of water at CfC was 
added of22 mL of concentrated HCl followed by sodium nitrite (8.4 g, 121 mmol) 
portionwise. The solution was stirred for 15 minutes and then poured into a flask I 

25 containing a solution ofmalononitrile (6.2 g, 93.3 mmol) and sodium acetate trihydrate · 
(28 g, 205 mmol) in SO mL_ of methanol and 100 mL of water at ffC. A heavy yellow 
precipitate immediately formed. After 30 minutes the solid was filtered, washed with water 
and dried under vacuum to afford 16 g (93%) of the title compound, that was used without 
further purification. 1H NMR (CDCIJ): 6 9.60 (broads, lH), 7.53 (d, IH), 7.31 (t, IH), 

30 7.22 (m, 2H), 2.40 (s, 3H). 
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Part B. Methyl 1 ~(2-me.thylphenyl)-3-cyano-4-aminopyrazole-S~arboxylate. 

a,a-Dicyano-2-methylphenyl hydrazine imine (12.0 g, 65.1 mmol), methyl 

bromoacetate (9.3 mL, 97.7 mmol) and potassium carbonate (22.5 g~ 163 mmol) were 

5 dissolved in 100 mL of N,N-dimethyl fonnamide and heated to I oo0c for 3 h. The 

solution was cooled, diJuted with ethyl acetate and washed 2 times with brine. The 

organics were dried over MgS04, filtered through a pad of silica gel and the volatiles were 

removed. The residue was purified by flash chromatography ( elrition with 3: 1 

hexanes/ethyl acetate) to afford 5.1 g (31 %) of the title compound; 1H NMR (CDCh): 8 

10 7.39 (t, lH), 7.28 (m, 2.:fl), 7.17 (d, lH), 3.71(s,3H), 2.04 (s, 3H). LRMS (ESI): 255.l 

(M-:Hr. 

Part C. 1-(2-methylph~nyl)-3-cyano-4-azidopyrazole-S~carboxylic acid. 

To a solution of methyl l-(2-methylphenyl}3-cyano-4-aminopyraz.olo-5-

15 carboxylate (5.1g,19.9mmol) in lOOmL ofTFA at 0 °c was added NaNOi (1.65 g, 23.9 

mmol) and then the reaCtion was stirred at that temperature for 45 min. Sodium azide ( 1.55 

g, 23.9 mmol) was dissolved in a minimal amount of water and added in portions to the 

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

saturated aqueous soluti~n ofNaHC03• The solution was diluted with ethyl acetate and· 

20 washed twice with brine. The organics were dried over MgS047 filtered through a plug of 

silica gel and the volatiles were removed to afford 5.26 g of crude azide that was used 

without purification. To a solution of crud~ azide (5.26 g, 18.6 mmol) in I 00 mL of 

tetrahydrofuran and 50 mL ofwatCI'. at <fC was added lithium hydroxide (0.53 g, 22.3 

nunol) and the reaction was stirred at ambient temperature for 3 h. The reaction was 

25 diluted with water and ethyl acetate and made basic with ~aturated aqueous sodium 
;, ·, 

bicarbonate. The organic layer was separated. The aqueou~ layer was acidified with 

aqueous HCI and then was extracted with eUlyl acetate. The organics were washed with 

brine, 11lried over MgS04, and concentrated to afford 5.18 g of the· title compound that was 

used without purification. 1H NMR (CDcl3): 8 9.56 (bro84 s, IH), 7.42 (t, lH), 7.30 (m, 

30 2H), 7.15(d, lH), 2~03 (s, 3H). 

Part D. 1-(2-methylphenyl)-3-cyano-4-azido-S-(2'-methylsulfonyl-3-fluoro-[1,1 ')­

biphen-4-yl]aminocarbonyl)pyrazole. 
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To a solution of 1-(2-methylphenyl)-3-cyano-4-azidop)'l'.azole-5-carboxylic acid 
(2.25 g, 8.37 mmol) in 59 mL of CH2Ch ~,as added oxalyl ~~oride (1.l mL, 12.6 mmol) .. '.• 

. 

and 2 drops 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 

5 for l hour. The residue was dissolved in CH2Cli followed by the addition of DMAP (3.07 
g, 25.l mmol) and [2'-methylsulfonyl-3-fluoro-[l,l']-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 100/o aqueous HCl, saturated aqueous sodium bicarbonate and brine, dried 

10 (MgS04) and filtered through a plug of silica gel. The volatiles were removed under 
vacuum to.afford 4.1 g (95o/o) of the title compound that was used without further 
purification. 1H NMR (CDCh): s 8.94 (d, IH), 8.30 (t, lH), 8.20 (dd, lH), 7.64 (td, IH), 
7.57 (td, IH), 7.46 (t, lH), 7.37-7.30 (m, 4H), 7 23 (m, IH), 7.13 (d, lH), 2.68 (s, 3H), 
2.08 (s, .3H). 

15 

Part E. l-(2-methylphenyl)-3-cyano-6-[2 '-methylsulfonyl-3-fluoro-[l,1 ']-biphen-4-yJ)-
1,6-dihydropyrazolo-(4,3-d]-pyrimidin-7-one. 

To a solution of 1-(2-methylphenyl)-3-cyano-4-azido-5~[2'-methylsulfonyl-3-
fluoro-[ l ,l ']-biphen-4-yl]aminocarbonyl]pyrazole (2.06 g, 4.0 mmol) in absolute ethanol 

20 was added tin (II) chloride dihydrate (2.71g,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 (MgS04) and 
concentrated. The residue was dissolyed in 25 mL of N,N-dimethylfonnamide dimethyl 
acetal and stirred at 100°C for 2 h. The reaction was cooled and concentrated in vacuo. The 

25 residue was taken up in 95% fonnic 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 NaHC03 and brine, dried (MgS04) and concentrated to afford 0.60 g (30%) of 
the titleicompound that was used without purification. 1H NMR (CDCh): o 8.23 (dd, lH), 
8.13 (s, 1H), 7.67 (symm m, 2H), 7.50-7.30 (m, 8H), 2.76 (s, 3H), 2.17 (s, 3H). 

30 

Part F. 1-12-aminomethylphenyl)-3-cyano-6-(2'-methylsulfonyJ-3-fluoro-(l,1 tl­
biphen-4-yl]-1,6-dihydropyrazolo-(4,3-d)-pyrimidin-7-one trifluoroacetic acid salt. 
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To a solution of l ~(2-methylphenyl)-3-cyano-6-[2'-methylsulfonyl-3-fluoro-[1, 1 ']­

biphen-4-yl]-1,6-dihydropyi'amlo-[4,3-d]-pyrimidin-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 

5 diluted with ethyl acetate. The organics were washed with brine, dried (MgS04) 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 residue in 20 mL of dimethyl fonnamide was added sodium azide (0.06 g, 

0.9 mmol) and the reaction was stirred at ambient temperature for 16 h. The reaction was 

10 poured into water and extracted with ethyl acetate. The organics were washed with brine, 

dried (MgSO.i) and concentrated in vacuo to afford o.il g (91 %) of an azide that was used 

without further purification. This azide was taken up in 20 ml of isopropanol and 10 mL 

of tetrahydrofuran and then there was added tin (II) chloride dihydrate (0.41 g, 1.8 mrnol). 

The reaction was allowed to stir at reflux for 18 h. The volatiles were removed in vacuo 

15 and the residue was purified by prep HPLC (Cl8 reverse phase column, elution with a 

H20/CH3CN gradient with 0.5% TF A) and lyophilized to afford the title compound of 

Example 22 as a white solid. 1H NMR (dmso-06) ~ 8.66 (s, lH), 8.21 (broads, 3H), "8.09 

(dd, lH), 7.80-7.50 (m, SH), 7.42 (m, 2H), 3.99 (broads, 2H), 2.94 (s, 3H). LRMS (ES+): 

515.1 (M+Ht. 

20 
Example23 

1-(4-methoxyphenyl)-3-trifluoromethyl-4-methyl-6;..(2 '-aminosulfonyl-(1,1 ')-biphen-4-

yl}-1,6-dihydropyrazolo-[3,4-d]-pyridazin.;. 7-one. 

Meo · 

25 Part A. Ethyl 1-(4-methoxypbenyl}-3-trifluoromethyl-4-acetylpyrazole-5-carboxylate. 

To a solution of o.-bromo- o.-trifluoromethyl-4-methoxyphenyl hydrazine imine 

(2.0 g, 6~ 7 mmol) in 200 mL of absolute ethanol was added ethyl 2,4-dioxovalerate (2.33 

g, 14.7 rrimol) 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 sequentially with 10% aq 
HCI, sat'd aq NaHC03 and brine, dried (MgS04) and concentrated. The residue was 
purified by flash chromatography (elution with 4:1 hexanes/ethyl acetate) to afford 0.48 g 
(200/o) of the title compound. 1H NMR (CDCb): 5 7.37 (d, 2H), 6.97 (d, 2H), 4.27 (q, 2H), 

5 3.85 (s, 3H), 2.57 (s, 3H), 1.22 (t, 3H). 

Part B. 1-[4-methoxyphenyl)-3-triOuoromethyl-4-methyl-6-(4-bromophenyl]-l,6-
dihydropyrazolo-(3,4-dJ-pyridazin-7-one. 

To a solution of ethyl 1-[ 4-methoxyphenyl]-3-trifluoromethyl-4-acetylpyrazole-5-
10 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 wa8 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. 1H NMR (CDCb): ~ 
7.60-7.45 (m, 6H), 7.00 (d, 2H), 3.85 (s, 3H), 2.69 (s, 3H). 

15 

Part C. 1-(4-methoxyphenyl)-3-triOuoromethyl-4-methyl-6-[2 '-aminosulfonyl-(1,1 ']­
biphen-4-yl]-1,6-dihydropyrazolo-[3,4-dJ-pyridazin-7-one. 

To a solution of l-[4-methoxyphenyl]-3-trifluoromethyl-4-methyl-6-[4-
bromophenyl]-1,6-dihydropyrazolo-[3,4"<1]-pyridazin-7-one (0.10 g, 0.21 mmol) in 20 mL 

20 of benzene was added 2-(tert-butylaminosulfonyl)phenyl boronic acid (0.08 g, 0.29 mmol), 
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 (~phenylphosphine) palladium (0.02 g, 0.02 mmol). The 
reaction mixture was stirred at reflux for 16 h. The mixture was cooled, diluted with ethyl 

25 acetate and washed with sattd aq NaHC03 and brine, dried (MgS04) and concentrated. 
The residue was taken up in l 0 mL of trifluoroacetic acid and stirred at reflux for 30 min 
and concentrated in vacuo. The residue was purified by prep HPLC (C 18 reverse phase 
column, elution with a H20/CH3CN gradient with 0.5% TF A) and lyophilized to afford the 
title compound of Example 23 as a white solid. 1H NMR (dmso-D6) ~ 8.01 (dd, lH), 7.64-

30 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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Example24 

1-(4-methoxyphenyl]-3-trifl.uoroniethyl-4-methyl-6-(2'-N-pyrrolidinylmethyl-(l,1 ')­

biphen-4-yl)-1,6-dihydropyrazolo-[3,4-d]-pyridazin-7-one, trifluoroacetic acid salt. 

F~~N 0 
~ o"~".m 

MeO 

5 To a solution of l-[4-methoxyphenyl)-3-trifluoromethyl-4-methyl-6-[4-

bromophenyl]-l,6-dihydropyrazol0"'.[3,4-dJ-pyridazin-7-one :from Example 23, Part B 

(0.10 g,. 0.21 mmol) in .10 mL of toluene and 10 mL of water was added 2-

fonnylphenylboronic 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 

10 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 NaHC03 and brine, dried (MgS04) and concentrated to give 

0.11 g of an aldehyde. This aldehyde was dissolved in l 0 mL ofDMF and then there was· 

added pyrrolidine (0.02 mL, 0.26 mmol). This mixture was allowed to stir at ambient 

15 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 HCl, diluted 

with ethyl acetate, washed with brine, dried (MgS04) and concentrated. The residue was 

purified by prep HPLC (C18 reverse phase column, eluti~n with a H20/CH3CN gradient 

20 with 0.5% TF A) and lyophilized to afford the title compound of Example 24 as a white 

25 

. solid. 1HNMR(dmso-D6)&7.72(m, 1H), 7.70~7.60(m,4H), 7.51 (m,2H),7.46(d,2H), 

7.35 (m, lH), 7.06 (d, 2H), 4.39 (broads, 2H), 3.81 (s, 3H), 3.35 (m, 2H), 2.80 (m, 2H), 

2.58 (s, 3H), L77 (m, 4H). LRMS (ES+): 560.2 (M+Ht. 

Example25 

. 1-(3-Aminobenzisoxazol-5,-yl)-3-trifluoromethyl-6-(4-(1-methylimidazol-2'­

yl)phenyl)-l ,6-dihydropyrazolo-(4,3-d)-pyrimidin-7-one trifluoroacetic acid salt. 
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Part A.1-[3-cyano-4-fluorophenyl]-3-trifluoromethyl-4-nitropyrazole-5-carboxylate. 
To a solution of I-[3-cyano-4-fluorophenyl]-3-trifluoromethylpyrazol~5-

carboxylate (2.30 g, 7.7mmol) in 70 mL of trifluoroacetic acid was added ammonium 
5 nitrate (0.92 g, 1 ·1.6 mmol). Silired for 15 minutes and then cooled to 0°C and added 

trifluoroacetic anhydride (5.4 mL, 385 mmol). The reaction was allowed to stir overnight 
with warming to room temperature. The reaction was concentrated, poured into water, 
diluted with ethyl acetate, washed with saturated NaHC<lJ and brine, dried (MgS04) and 
concentrated. The residue was a mixture of nitrated compound and starting material. It was 

10 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 ethyJ acetate, drying 
(MgS04) and concentrating. 1H NMR (CD30D): 6 8.12 (dd, IH), 8.00 (m, lH)~ 7.58 (t, 
IH). 

15 Part B. 1-(3-cyano-4-0uorophenyl)-3-trifluoromethyl-4-nitro-5-[4-(l-methylimidazol-
2'-yl)aminocarbonyl]pyrazole. 

To a solution of l-[3-cyano-4-fluorophenyl]-3-trifluoromethyl-4-nitropyrazoJe-5-
carboxyJate (0.76 g, 2.2 mmol) in 100 mL ofmethyJene chloride was added oxalyl 
chloride (0.29 mL, 3.3 mmol) and 2 drops of DMF. The reaction was allowed to stir at 

20 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 
ambieht temparature overnight. The reaction was diluted with ethyl acetate, washed with 

25 10% aq HCJ, sat'd aq NaHC03 and brine, dried (MgSQ4) and concentrated. The residue 
was purified by flash chromatography to afford 0.45 g (41 %) of the title compound. 1H · 
NMR (CD30D): s 8.12 (dd, IH), 8.03 (m, lH), 7.70-7.50 (m, SH), 7.13 (d, IH), 6.98 (d, 
lH), 3.72 (s, 3H). LRMS (ES+): 500.1 (M+Ht. 
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Part C. 1-(3-cyano-4-tluorophenyl]-3-tritluoromethyl-6.-(4-(1-methylimidazol-2 '­

yl)phenyl)-1,6-dihydropyrazolo-(4,3-d]-pyrimidin-7-one. 

To a solution of 1,;[3-cyano-4-fluorophenyl]-3-trifluoromethyl-4-nitro-S-[ 4-(1-

methylimidazol-2'-yl)aminocarbonyl]pyrazole (113 mg, 0.23 mmol) in 20 mL of methanol 

S was added copper (I) chloride (0.27 g, 2.7 mmol) and potassium borohydride (0.17 g, 3.2 

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

diluted with ethyl acf3tate, washed with sat'd ammonium chloride and brine, dried 

(MgS04) and concentrat~. The residue was taken up in 1 () mL of 95% fonnic acid and 

stirred at I 00 °C for 2 h. The reaction was cooled and concentrated, diluted with ethyl 

10 acetate, washed with saturated NaHC03 and brine, dried (MgS04) and concentrated to 

afford the title compound that was used without purification. LRMS (ES+): 480.2 (M+Ht 

Part D. l ;.(J-Aminobenzisoxazol-S'"".yl)-3-tritluoromethyl-6-[4-(l-methylimidazol-2 '­

yl)phenyl]-1,6-dihydropyrazolo-(4,3-d]-pyrimidin-7-one trifluoroacetic acid salt. 

15 To a solution of 1-[3-cyano-4-fluorophenyl]-3-trifluoromethyI..:6-[4-(l-

methylimidazol-2 '~yl)phenyl)-1,6-dihydropyrazolo-[4,3-dJ-pyriniidin-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 potassium 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 

20 brine, dried (MgS04) and concentrated. The residue was purified by prep HPLC (C18 

reverse phase column, el1Jtion with a H20/CH3CN gradient with 0.5% TF A) and 

lyophilized to afford the title compound of Example 25 as a white solid. LRMS (ES+): 

493.3 (M+Ht. 

25 Example26 

1-{4-methoxyphenyl)-3-( ethoxycarbonyl)-6-[2 '-hydroxymethyl-3-tluoro-(1,1 ')-biphen-

4-yl)-1,6-dihydropyrazolo-(4,3-d)-pyrimidin-7-one. 

Eto2C 

N~16'6~ OH rd\ o I~·~ 
y. I~ 

MeO 
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To a solution of 1 ~[4-Methoxyphenyl]-3-( ethoxycmbonyl}4-azidopyrazole-5-
carboxylic acid (5.77 g, 17.44) in a 1 :1 mixture oftetrahydrofuran and methylene chloride 
(200 mL) was added oxalyl chloride (1.90 mL, 21.81 mmol) and 1 drop of N,N­
dimethylformamide. The soiution was allowed to stir at ambient temperature for several 

5 hours. The volatiles were removed under reduced pressure and the residue dried under 
hig~ 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-butyldimethyl-siloxymethyl-3-tluoro-[1, l ']-biphen-4-yl]amine ( 4.82 g, 14.54 
mmol) and the solution allowed to stir at ambient temperature overnight. The solution was 

10 filtered though a pad of silica gel and the volatiles were removed in vacuum. The residue 
was purified by columri chromatography using 1 : 1 hexane/ethyl acetate to give the title 
compound as a white solid (7.51g,67%). LRMS (ESI): 643.2 (M-Hr. 

Part B. 1-[4-methoxyphenyl]-3-(ethoxycarbonyl)-6-[2 '-hydroxymethyl-3-tluoro-(1,1 ']-
l 5 biphen-4-yl)-1,6-dihydropyrazolo-(4,3-d)-pyrimidin-7-one. 

(l-[4-Methoxyphenyl]-3-( ethoxycarbonyl}4-azido )-5-[(2 • -tert­
butyldimethylsiloxymethyl-3-tluoro-[ l, l ']-biphen-4-yl)aminocarbonyl]pyrazole (7.51 g; 
11.64 mmol) was dissolved in 300 mL of ethanol followed by the addition of stannous 
chloride dihydrate (5.52 g, 29.12 mmol) and the solution was warmed gently for 2 

20 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 I 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 lithium hydroxide (1.26 g, 3.3 mmol) in 30 mL of water and the reaction stirred 

25 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 (Cl8 reverse phase column, elution with a H20/CH3CN gradient with 0.5% 
TFA}1 and lyophilized to afford the title compound of Example 26 as a white solid. LRMS 
(ESI): 515.l (M+Ht 

30 

Example27 

1-(4-methoxyphenyl]~3-( ethoxycarbonyl)-6-[2 '-N-pyrrolidinylmethyl-3-tluoro-[1,1 ')­
biphen-4-yl]-1,6-dihydropyrazolo-l4,3-dj-pyrimidin-7-one, trifluoroacetic acid salt. 
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· EtOzC --N~N~ F - - o--. N66N N ~ -_ -9 0 I A I : .11'A 

MeO 

To a solution of~ -[ 4-methoxyphenyl]-3-( ethoxyc~bonyl}6-[2' "'.hydroxymethyl-3-

fluoro-[ 1, 1 ']"'.biphen-4~yl]"7 l ,6-dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one from Example 26, 

Part B (0.20 g, 0.39 mmol) in 150 mL of methylene chfori~e was added phosphorous 
~ . . 

5 tribromide (0.074 mL, (). 77 mmol) and the reaction was $tjrred at ambient temperature 

overnight. The solution was slowly qu~ched with water and the organics extracted with 

ethyl acetate. The organiC$ were dried over magnesium ~lfate, ~ltered and the volatiles 

were removed under reduced pressure. The crude benzyl promide (0.22g, 0.39 mmol) was 

dissolved in 50 mL of acetonitrile followed by the additio~ of pyrrolidine (0.11 mL, l.34 

l 0 mmol) and stirred at ambient temperature overnight. The volatiles were removed under 

reduced pressure and the residue was purified by prep HP~C (Cl8 reverse phase column, 

elution with a H20/CH3CN gradient with 0.5% TF A) and lyophilized to afford the title 

compound of Example ').7 as a white solid. LRMS (ESI): ~68.2 (M+Ht. 

15 Example 28 

1-[4-methoxyphenyl]-3-(aminocarbonyl)-6-[2 '-N-pyrrolidinylmethyl-3-tluoro-(1,1 ']-biphen-

4-yl]-l,6-dihydropyrazolo-(4,3.,;dl-pyrimidin-7-one, triftuoroacetic acid salt. 

H,~:x;1%-~-- NQ 
~ 0 I.& ~ .TFA 

y -- - I.& -
Meo 

1-( 4-methoxyphenyl]-3~( ethoxycarbonyl}6-[(2 '-N-pyrrolidinylmethyl-3-fluoro-

20 [ 1, l ']-biphen-4-yl)aminocarbonyl]pyrazole (0.60 g, 0.92 :lnmol) was dissolved in 200 mL 
I 

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 (Cl8 reverse phase colmnn, 

elution with a H20/CH3CN gradient with 0.5% TF A) and lyophilized to afford the title 

25 compound of Example 28 as a white solid. LRMS (ESI): 539.1 (M+Ht. 
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Example29 

l-,(4-methoxyphenyl]-3-(aminocarbonyl)-6-(2'-(3-(R)-hydroxy-N-pyrrolidinylmethyl)-
3-tluorO"".[l,1']-biphen-4-yl]-1,6-dihydropyrazol0"".(4,3-d]-pyrimidin-7-one, 

trifluoroacetic acid salt. 

~NOC ?H 

·K1~~ f) rd\ 0 I A ~ . TFA y . IA 
MeO 

1-[ 4-methoxyphenyl]-3-( ethox;ycarbonyl)-6-[2'-hydroxymethyl-3-fluoro-[I,1 ']­
biphen-4-yl]- l ,6-dihydropyrazolo-[ 4,3-dj-pyrimidin-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 

I 0 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 SO mL 
of acetonitrile followed by the addition of 3-(R)-pyrrolidinol hydrochloride (0.55 mL, 4.50 
mmol) ·and stirred at ambient temperature overnight. The volatiles were removed under 

15 reduced pressure and the residue was purified by prep HPLC (C 18 reverse phase column, 
elution with a H20/CH3CN 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+Ht. 

Part B. 1-[4-methoxyphenyl)-3-(amiliocarbonyl)-6-[2'-(3-(R)-hydroxy-N-
20 pyrrolidlnylmethyl)-3-fluorO"".[l,1.']-biphen-4-yl)-1,6-dihydropyrazol0"".[4,3-d]-

pyrimidin-7-one, trifluoroacetic acid salt. 

l-[4-methoxyphenyl]-3-( ethoxycarbonyl)-6-[2 '-(3-(R)-hydroxy-N­

pyrrolidinylmethyl}3-fluoro-[ I, 1']-biphen-4-yl]-1,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-
one (q.120 g, 0.20 mrnol) was dissolved in 200 mL of methanol followed by the addition 

25 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 (C 18 reverse phase column, elution with a H20/CH3CN gradient 
with 0.5% TFA) and lyophilized to afford the title compound of Example 29 as a white 
solid. LRMS (ESI): 537.2 (M+Ht 

30 
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Example30 · 

1-(4-methoxyphenyl)-3-(N-formylaminomethyl)-6-(l'-methylsulfonyl-3-fluoro-(l,1')­

biphen-4~yl]-1,6-dihydropyrazolo-(4,3-dJ~pyrimidin-7-one. 

OHCN · 
N 

I ~ F 

-- 0 ~ . 
~ ~ . I~ 

.& 
MeO .. 

S 1-[4-methoxyp~~yl)-3-cyano-4-~ino"'.S-[2, -metliylsulfonyl-3-fluoro-[ 1,1 ']-

biphen-4-yl]aminocarbonyJ]pyrazole (O.:W g, 0.59 mmol)was dissolved in 100 mLof 

ethanol followed by th~ a<Jdition of 5 mL of trifluoroacetic acid and a catalytic amount of 

10% palladium on c~n (0.03 g) and the reaction was $tirred overnight at ambient 
: . ~ . ·, 

temperature under a ballocm of hydrog~n gas. The solutiQI1 was filtered through a plug of 
, .. ' . . ,·. . 

10 Celite® and the volatil~~ were remov~ ttj give the title product as a grey/white solid (0.30 
' . > •. . .: 

g, 99%). LRMS (ESI): ?10.l (M+Ht. 

Part B. 1-(4-methoxyphenyl)-3-(N-form.ylaminomethyl}-6-(l'".'methylsulfonyl-3- . 
• • • • • • ' I ' • 

fluoro-(1,l ')-biphen"'.4-yl]-1,6-dihydropyrazolo-(4,3-dj'7pyrimidin-7-one. 
' . . : . -~ i .•." : 

1 S 1-[ 4-Methoxypp.enyl}3-aminomethyl-4-amino-S".'[2' -methylsulfonyl-3-fluoro-
.. ~. . .. . 

[l,l ']-biphen-4-yl]~i9ocarbonyl}p~le (0.30 g, 0.5~ mmol) was refluxed for 3 hours 

in 75 mL of 95% formic. acid. The volatiles were removed under vacuum and the residue 
. . ' . . 

was purified by prep Hf LC (Cl 8 reverse;: phase column, ~lution with a H20/CH3CN 

gradient with 0.5% TF(\) and lyophilized :to afford the title compound of Example 30 as a 

20 white solid. LRMS (ESl): · 548.1 (M+Ht~ 

25 

ExaD1ple31 

l-[3-Aminobenziso:xazol-S'-yl]-3-(ethoxycarbonyl)~[l '-hydroxymethyl-[1,1 ']­

biphen-4:Yl]-1,6-dihydropyrazolo-[4,3-d):PYrimidin-7-one. 
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Part A. a-Cyano- a-ethoxycarbonyl-[4-0uoro-3-cyano)phenyl]hydrazine imine. 
To a solution of 4:-:fluoro-3-cyanoaiUline (I l .78 g~ 86~5 mmol) in concentrated HCI ~ .. 

(20.2 mL, 173.0 mmol) was added 131 mL of water and the entire reaction was cooled in 
an ice/water bath. Sodium nitrite (6.5 g, 95.20 mmol) was dissolved in 20 mL of water and 

5 slowly added to the reaction mixture. After stirring for 30 minutes, the diazonium solution 
was poured into a solution of ethyl cyanoacetate (7 .60 mL, 95.20 mmol) and sodium 
acetate trihydrate (25.91g,190.40 mmol) in a mixture of21 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 

l 0 suction filtration to afford 8.9 g (39%) of bright yellow product. 

Part B. 3-Ethyl-S-methyl 1-(4-0uoro-3-cyano)phenyl-4-aminopyrazole-3,5-
dicarboxylate. 

a-Cyano- a-ethoxycarbonyl-[ 4-fluoro-3-cyano )phenyl]hydrazine imine ( 4.00 g, 
15 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 l orf C for 
several hours. The solution was diluted with ethyl acetate and washed 2 times with brine. 
The organics were dried over MgS04, filtered through a pad of silica gel and the volatiles 
were removed. The title compound was purified by dissolving in hot diethyl ether and 

20 collecting the solids (2.82 g, 55%). 

Part C. 3-Ethyl-S-methyl 1-(4-0uoro-3-cyano)phenyl-4-azidopyrazole-3,5-
dicarboxylate. 

3-Ethyl-5-methyl I-(4-fluoro-3-cyano)phenyl-4-aminopyrazole-3,5-dicarboxylate 
25 (2.82 g, 8.48 mmol) was dissolved in TF A and cooled to o° C followed by the addition of 

NaNOi (0. 70 g, 10.18 mmol) and then the reaction was stirred at that temperature for 45 
min. NaN3 was dissolved in a minimal amount of water and added in portions to the TFA 
solutioh. The solution was allowed to stir at o° C for 45 min and added slowly to a 
saturated solution of NaHC03,. The organics were dried over MgS04, filtered through a 

30 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-(ethoxycarbonyl)-4-azidopyrazole-5-carboxylic 

acid.· 

. 3-Ethyl-5-methyl 1-(4-fluoro-3-cyano )phenyl-4-azidopyrazolC-3;5-dicarboxylate 

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

5 ice water bath. Lithium hydroxide (0.04g, l .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 temperature and the reaction was followed by thin layer 

chromatography. The solution was extracted with water, the aqueous layer acidified with 

l 0% hydrochloric acid and the product extracted with ethyl acetate to yield the title 

10 compound as a white solid (0.35 g, 92%) LRMS (ESI): 687.2 (2M-Hf. 

1-( 4-fluoro-3-cyano )phenyl-3-( ethoxycarbonyl)-4-azidopyrazole.5-carboxylic acid (0.35 g, 

1.0 mmol) was dissolved in a 1: 1 mixture of tetrahydrofuran and methylene chloride (200 

mL) followed by ~e. addition of oxalyl chloride (0.130 mL, 17 .58 mmol) and I drop of 

N.N-dimethylformamide. The solution.was allowed to stir at ambient temperature for 

15 . 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 IDL of 

methylene chloride followed by the addition of.N.N-dimethylaminopyridine (3.58 g, 29.31 

mmol) and [2'-tert-butyldimethylsiloxymethyl-3-fl~oro-[l,l ']-biphen-4-yl]amine (3.88 g, 

l l.72mmol) and the solution allowed to stir at ambient temperature overnight The 

20 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. l(M­

OSi(t-Bu)Mei+H)+. 

Part F. l-(4-fluoro-3-cyano)phenyl-3-(ethoxycarbonyl)-6-(2~-formylhydroxymethyl-

25 (l,l ']-biphen-4-yl]-1,6-dihydropyrazolo-(4,3-d]-pyrimidin-7-one. 

(1-( 4-fluoro-3-cyano )phenyl-3-( ethoxycarbonyl)-4-azido-5-[2 '-tert­

putyldimethylsiloxy)methyl-[ l, l ']-biphen-4-yl] aminocarbonyl]pyrazole (0.55 g, 0.86 

mmof) was dissolved in 100 mL of ethanol followed by the addition of stannous chloride 

dihydrate (0.49 g, 2.57 minol) and the solution warmed gently for several minutes. The 

30 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% fonnic 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 ·pllrified by column 
chromatography using l: l hexane:ethylacetate and isolated as a white solid {0.40g, 86%), 
LRMS {ESI): 560.1.·(M+Nat. 

5 Part G. 1-[3-Aminobenzisoxazol-S'-yl)-3-( ethoxycarbonyl)-6-(2 '-hydroxymethyl­
(l,l 'J-biphen-4-yl)-1,6-dihydropyrazolo-[4,3-d}-pyrimidin-7-one. 

1-{ 4-fluoro-3-cyano )phenyl-3-( ethoxycarbonyl)-6-[2'-fonnylhydroxymethyl-[1,1 ']­
biphen-4-yl]-1,6-dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one (0.40 g, 0. 74 mmol) was 
dissolved in J\T,N-dimethylfonnamide followed by the addition of acetohydroxamic acid 

l 0 (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 so0c for I 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 (Cl8 reverse phase column, elution ~th a H20/CH3CN gradient with 0.5% 

15 TFA) and lyophilized to afford the title compound of Example 31 as a white solid. LRMS 
(ESI): 523.1 (M+Ht. 

Example32 
1-(3-Aminobenzisoxazol-S'-ylJ-3-( ethoxycarbonyl)-6-(2 '-N-pyrrolidinylmethyl-[l,l ')-

20 biphen-4-yl]-1,6-dihydropyrazolo-(4,3-d]-pyrimidin-7-one, trifluoroacetic acid salt. 
EtOzC 

N~~ 0 A 0 N°'6N . TFA 
1-}_o NHz 

"N 

1-[3-Aminobenzisoxazol-5 '-yl]-3-( ethoxycarbonyl)-6-[2 '-N- hydroxymethyl-
[I, l ']-biphen-4-yl]-1,6-dihydropyrazolo-[4,3-dJ-pyrimidin-7-one (0.05 g, 0.08 mmol) was 
dissolved in I 0 mL of methylene chloride followed by the addition of phosphorous 

25 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 I 0 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 (CI8·rev~e phase column, elutiOil with a H20/CH3CN 

gradient with 0.5% TFA) and lyophilized to afford the title compound of Example 32 as a 

. white solid. LRMS (ESI): 576.3 (M+Ht. 

Exainple33 

1-14-Methoxyphenyl)-3-triftuoromethyl-7-(2 '-methyls~fonyl-(1~1 ');.bfphen-4-yl)-

4,5,6,:7-tetrabydropyrazolo-(3,4-c)-azepin.:..s-one. 

FaC . . · . 

9N?)).01)1 : S¥H2 

. I "'1::. 
,&. 

Meo · ·· , 

10 Part A. N-(4-bromophenyl]capr~lactam 
4-Bromoaniline_ (20.0 g, 11.62 mmol)and triethylamine (17.8 mL, 12.78 mmol) 

were dissolved in 250 mL of methylene chloride. 6-Bromohexanoyl chloride (19.6 mL, 

12.78 mmol) was addecJ dropwise via an addition funnel The reaction mixture was stirred 

under Na for ~ h after the addition was co~pleted. It was diluted with methylene chloride 

15 and washed with water, 1 N aqueous HCJ, lN aqueous NaOH, and brine. It was then dried 

over MgS04 and concentrated to a white solid (37.20 g). 

A solution of the above solid in 100 mL ofDMF was added dropwise at room 

temperature to a mixture ofNaH (5.00 g of 60% dispersion, 12.47 mmol) in 150 mL of · 

DMF. The reaction mix,ture was st~ at: room temperatQre for 2 h under N1. It was then 

20 poured into 500 mL of water and extracted with EtOAc. The combined organic mixture 

was washed with brine, dried over MgS04, and concentrated to colorless oil. The title 

compound was then purl~~ by chromatography on silica gel eluted with methylene 
. . .·;. . 

25 

chloride to give 24.5 g of white solid (78~). LRMS (ES"): 268.0, 270.0 (M+Ht. 1H NMR 

(CDCh): o 7.49 (d, 2H); 7.12 (d, 2H), 3.73 (m,2H),2.69 (m, 2H), 1.82 (m, 6H). 

Part B. N-(4-bromophenyl]-3-oxocaprolactam 

.N,N-Diisopropylamine ( 11.0 mL, 78.4 mmol) wa~ dissolved in 20 mL of dry TIIF 

and cooled at 0 °C. n-Buq (29.4 mL of 2.5 M solution in hexane) was added. The mixture 

was stirred at 0 °C under ~2 for 30 minutes and then cool~d to -78 °C. It was then 
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cannulated to a solution of N-[4-bromophenyl]caprolactalll (6.57 g, 24.5 mmol) in 100 mL 
ofTHF at-78 °C. The mixture was stirred·at-78 °C under1'f2 for I h, and methyl 
methanethiosulfonate (8.1 mL, 78.4 mmol) was added .. The cooling bath was removed, the 
mixture was allowed to wann up to room temperature and stirred for 12 h. It was quenched 

5 with H20 and the THF was removed in vacuo. The residue was dissolved in EtOAc and 
washed with water and brine. It was then dried over MgS04 and concentrated. 
Chromatography on silica gel with 20% EtOAc in hexane gave 1.40 g of N-[4-
bromophenyl]-3-bis(thiomethoxy)caprolactam and 4.42 g of N-[4-bromophenyl]-3-
mono(thiomethoxy)caprolactam. The N-[4-bromophenyl)-3-

10 mono(thiomethoxy)caprolactam isolated was resubjected to the above conditions, and a 
total of 6.38 g of N-[ 4-bromophenyl]-3-bis(thiomethoxy)caprolactam was isolated. LRMS 
(AP): 361.9, (M+Ht. 

N-[4-bromophenyl]-3-bis(thiomethoxy)caprolactam from above was dissolved in 
100 mL of CH3CN and 25 mL of H20 was added. Ceric ammonium nitrate (38.86 g, 70. 

15 89 mmo1) 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 MgS04 and concentrated. The desired product was · 
purified by chromatography on silica gel eluted with 30% EtOAc in hexane to give 1.25 g 
oflight yellow oil (18%). LRMS (AP): 283.9, (M+H)+. 1H NMR (CDCh): ~ 7.56 (d, 2H), 

20 7 .22 { d, 2H), 3. 77 (t, 2H}, 2.67 (t, 2H), 2.09 (m, 2H), 1.98 (m, 2H). 

Part C. 1-[4-methoxyphenyl)-3-trifluoromethyl-7-[4-bromophenyl]-4,S,6, 7-
tetrahydropyrazolo-[3,4-c)-azepin-8-one 

N-[4-bromophenyl]-3-oxocaprolactam (0.37 g, 1.13 mmol), morpholine (0.25 mL, 
25 2.81 mmol), andp-toluenesulfonicacid (catalytic amount) were refluxed with 30 mL 

benzene using a Dean Stark apparatus under N2 for 12· h. The solvent was removed in 
vacuo and the residue was dried under vacuum to give l ,5,6,7-tetrahydro-l-[4-
bromophenyl]-3"'.(morpholin-4-yl)-2H-azepin-2-one. LRMS (AP}: 351.0, 353.0, (M+Ht. 

4-Dimethylaminopyridine (0.13 g; 1.13 mmo1) was dissolved in 5 mL of methylene 
30 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 Y2 h, and a solution of 1,5,6, 7-tetrahydro-1-[ 4-
bromophenyl]-3-(morpholin-4-y1)-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 N2 for 12 h. The reaction mixture was diluted With methylene chloride 

and washed with water and brine. After drying over MgS04, it was concentrated to give 

1~5,6,7-tetrahydro-1-[ 4-bromophenyl]-3-(morpholin-4-yl)-4-trifluoroacetyl-2H-azepin-2-

one as brown oil. LRMS (AP+): 446.0, 448.0, (M+Ht. 

5 The brown oilabove and p-methoxyphenylhydrazine hydrochloride (0.20 g, 1.13 

mmol) were refluxed with 50 mL of acetic acid under N2 for 20 h. The solvent was 

removed, the residue was dissolved in EtOAc and washed with water, Saturated NaHC03, 

and brine. It was dried over MgS04, concentrated, and cllron:iatographed on silica gel with 

15-20% EtOAcinhexanetogive0.24 g of the desired product (40%) and 0.17 g of the 

10 regioisomer(28%). LRMS (ES+): 528.0, (M+Ht. 1H NMR (CDCh): a 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). 

Part D. 1-(4-methoxyphenyl]-3-trifluoromethyl-7-[2 '-aminosulfonyl-[1,1 ']-biphen-4-

yl]-4,5,6, 7-tetrahydropyrazolo-(3,4-c)-azepin-8-one. 

15 l·[ 4-Methoxyphenyl]-3-trifluoromethyl-7-[ 4-bromophenyl)-4,5,6, 7-

tetrahydropyrazolo-[3,4-c ]-azepin-8-one (0.12 g, 0.23 mmol), 2-(ter.t­

butylaminosulfonyl)phenylboronic acid(63.0 mg, 0.25 mmol), tetrabutylammonium 

bromide (4 mg, 5 mo1%), tefrakis(triphenylphosphine)palladiuril(O) (13 mg, 5 ttiol%) were 

refluxed with 20 mL of benzene under Nz for 12 h. The reaction was cooled. It was filtered 

20 through Celite® and washed with EtOAc. The mixture was washed with water and brine, 

dried over MgS04, 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+Ht. 

The product above was refluxed with 10 mL of tritluoroacetic acid for ~ h. The 

25 solvent was removed. It was purified by prep HPLC (Cl 8 reverse phase column, eluted 

with a H20/CH3CN gradient with 0.05% TF A) and lyophilized to afford 5. 7 mg of the title 

compound of Example 33 as a white powder (24%). LRMS (ES): 557.3, (M+Ht. 1H 

NMR (CDCh): S 8.12 (d, IH), 7.59 (t, lH)~ 7.51 (m, 3H), 7.38 (m, 4H), 7.29 (d, lH), 6.82 

(d, 2H), 4.51(s,2H), 4.00 (t, 2H), 3.82 (s, 3H), 3.10 (t, 2H), 2.31(m,2H). 

30 

Example34 

1-(4-Methoxyphenyl)-3-tritluoromethyl-7-[2 '-aminosulfonyl-3-fluoro-11,1 ')-biphen-4-

yl)-4,5,6, 7-tetrahydropyrazolo-(3,4-c)-azepin-8-one 
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Example35 

1-(4-Methoxyphenyl]-3-trifluoromethyl-7-[2'-N-pyrrolidinylmethyl-(1;1 ']-biphen-4-
yl)-4,S,6,7-tetrahydropyrazolo-[3,4-c)-azepin-8-one, tritluoroacetic acid salt. 

F3C . 

"?;./n i 0 9 0 I'-"" u . TFA 

Meo 

Part A. 1-(4-methoxyphenyl)-3-trifluoromethyl-7-[2 '-formyl-(1,1 ']-biphen-4-yl]-
4,S,6, 7-tetrahydropyrazolo-(3,4-c]-azepin-8-one 

l-[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), 

15 2-fonnylphenylboronic 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 N2 for 12 h. It was filtered through Celite® and washed with EtOAc. The 
mixture was washed with water and brine, dried over MgS04, concentrated, and 

chromatographed on silica gel with I 0-15% EtOAc in hexane to give 0.10 g of the desired 

20 product (62%). LRMS (ES): 506.4, (MtHt. 1H NMR (CDCh): 0 10.02 (s, lH), 8.02 (d, 

IH), 7.64 (t, IH), 7.52 (t, lH), 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. 1-(4-methoxyphenyl)-3-trifluoromethyl-7-[2'-N-pyrrolidinylmethyl-(1,l ')-
25 biphen-4-yl]-4,S,6, 7-tetrahydropyrazolo-(3,4-cJ-azepin-8-one, trifluoroacetic 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 NaBf4 (13 mg, 0.40 mmol) were added. The mixture was stirred at room 

temperature under N2 for 12 h. It was quenched with wat~, extracted with methylene 

chloride, dried over MgS04, concentrated, and purified by prep HPLC (C 18 reverse phase 

5 column, eluted with a ~20/CH3CN 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+Ht. 1H NMR (CO~OD): o 7;66 (m, lH), 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 (ni, 2H), 1.88 

(m,4H). 

10 

Example36 

1-(3-Aminobenzisoxazol·S'-yl]-3-tritluoromethyl-7•(2 '-N-pyrrolidinylmethyl-11,l 'J­

biphen-4-yl)-4,S,6, 7-t~trahydropyrazolo-(3,4-c)-azepin:..8-one, tritluoroacetic acid salt. 

FaC . 

N??. ~ 0 
r) 0 'Cl ,-e· .'ll'A 

~N~ ~u 
O.N 

15 Part A. l-(3-Cyano-4-fluorophenyl)•3-tritluoromethyl-7-(4-bromophenyl]-4,S,6,7-

tetrahydropyrazolo-(:3,4-c)-azepin-8-one 

N-[ 4-bromophenyll·3-oxocaprolactam (1.31 g, 4.63 mmol), morpholine ( 1.60 mL, 

18.52 mmol), and p-tohienesulfonic acid (catalytic amount) were refluxed with· 50 mL 

benzene using a Dean Stark apparatus under N2 for 12 h. The solvent was then removed in 

20 vacuo and the residue was dried under vacuum to give 1,5,6, 7 ~tetrahydro-1-[ 4-

bromopbenyl]-3-(morpholin-4-yl)-2H-azepin-2-one as a yellow solid. LRMS (AP+): 351.0, 

353.0, (M+Ht. 

4-Dimethylaminopyridine (0;68 g, 5.56 mmol) was dissolved in20 mL of 

methylene chloride ami' cooled in an ice-bath. Tritluoroacetic anhydride (0. 79 mL, 5.56 

25 mmol) was added. The mixture was stirred at 0°C for ~ h, 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 N2 for 12 h. It was diluted with 

methylene chloride and washed with water and brine. After dried over MgS04, it was 
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concentrated to give 1,5,6, 7-tetrahydro-1-( 4-bromophenyl]-3-:(morpholin-4-yl)-4-
trifluoroacetyl-2H-azepin-2:-one as brown oil. LRMS (AP+): 446.0, 448.0, (M+Ht. 

The brown oil above and 3-cyano-4-fluorophenylhydrazine hydrochloride ( 1.31 g, 
6.95 mmol) were refluxed with I 00 mL of acetic acid under N2 for 20 h. The solvent was 

5 removed, the residue was dissolved in EtOAc and washed with water, saturated NaHC03, 
and brine. It was dried over MgS04, 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.l, (M+Ht. 1H NMR (CDCh): o 7.77 (m, 2H), 7.54 (d, 2H), 7.28 (m, 3H), 7.15 (d, 
2H), 3.91 (t, 2H), 3.10 (t, 2H}, 2.28 (m, 2H). 

10 

Part B. 1-(3-Cyano-4-fluorophenyl]-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-bromophenyl]-4,5,6, 7-
tetrahydropyrazolo-(3,4-c ]-azepin-8-one (l .06g, 2.15 mmol), 2-fonnylphenylboronic acid 

15 (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 N2 for 12 h. It was filtered through Celite® and washed with EtOAc. The mixture 
was washed with water and brine, dried over MgS04, concentrated, and chromatographed 
on silica gel with 15-25% EtOAc in hexane to give 0.90 g of the desired product (81%). 

20 LRMS (ESl: 519.3, (M+Ht. 1H NMR (CDCb): o 10.02 (s, lH), 8.04 (d, lH), 7.80 (m, 
2H), 7.68 (t, lH), 7.54 (t, IH), 7.43 (m, 4H), 7.30 (m, lH), 4.02 (m, 2H), 3.12 (t, 2H), 2.32 
(m, 2H). 

Part C. 1-(3-Aminobenzisoxazol-S'-yl]-3-triftuoromethyl-7-(2'-hydroxymethyl-(1,l ']-
25 biphen-4-yl)-4,5,6, 7-tetrahydropyrazol~(3,4-c)-azepin-8-one. 

l-[3-Cyano-4-fluorophenyl]-3-trifluoromethyl-7-(2 '-fonnyl-[l, l ']-biphen-4-yl]-
4,5,6, 7-tetrahydropyrazolo-[3,4-c ]-azepin-8-one (0.90 g, 1.74 mmol) was dissolved in 20 
mL or' methanol and cooled at OOC. NaBH4 (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 

30 partitioned between methylene chloride and water. The aqueous layer was extracted with 
methylene chloride. The combined organic solution was washed with brine, dried over 
MgS04, concentrated to yellow foam. The alcohol formed such was used in the next step 
without further purification. 
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N-Acetylhydroxylamine (039 g, 5.22 inmol) was dissolved in 10 mL of DMF. 

Potassium carbonate (Q.96 g, 6.96 inmol)was added, followed by 2 mL of water. After 

stirring for% h, a solution of the alcohol from above in S mL of DMF was added. The 

reaction mixture was stirred at room temperature under N2 for 12 h. Water was added, the 

5 precipitate was filtered and dried to give 0.90 g of the desired product (97%). LRMS 

(AP): 534.2, (M+H)+~ 1H NMR (CDCh): 8 7.67 (~ 2H), 7.50 (m, IH}, 7.42-7.20 (m, 

SH), 4.52 (s, 2H), 3.97 (m, 2H), 3.10 (t, 2H), 2.30 (m, 2H), 2.06 (bs, lH). 

Part D. 1-[3-Aminobenzisoxazol-5'-ylJ-3-triftuorometJiyi.;. 7-(2'-N-pyrrolidinylmethyi.;. 

I 0 (1,1']-biphen-4-yl]-4,S,6,7-tetrahydropyrazolo-(3,4-c]-azepin-8-one, trifluoroacetic 

acid salt •. 

l-[3-Aminobenzisoxazol-5'-yl]-3-trifluoromethyl-7-[2'-hydroxymethyl-[1,1 ']­

biphen-4-yl]-4,5,6, 7-tetrahydropyrazolo-[3,4-c ]-azepin-8;.one {0.15 g, 0.28 mmol) was 

dissolved in 6 mL of dry methylene chloride. PBr3 (0.037 mL, '0.39 mmol) was added and 

15 the mixture was stirred at room temperature under N2 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 MgS04, and ooncentrated tO yellow foam.· 

The foam was then dissolved in 10 mL of CH3CN, and pyrrolidine (0.070 mL, 0.84 

mmol) was added. The mixture was stirred at room temperature for 12 h. It was 

20 concentrated, and purified by prep HPLC (C 18 reverse phase column, eluted with a 

H20/CH3CN gradient with 0.05% TF A) and lyophilized to afford 0.11 of the title 

compound of Example 36"as a TFA salt (56%). LRMS (ES+): 587.3, (M+Ht .. 1H NMR 

(CD30D): 5 7.96 (m, lH), 7.73-7.60 (m, 3H), 7.58-7.34 (m, 7H), 438 (s, 2H), 4~04 (t, 2H), 

3.33 (m, 2H), 3.14 (t, 2H), 2.78 (m, 2H), 2.32 (m, 2H), l.86 (m, 4H). 

25 

Example37 

1-(3-Aminobenzisoxazol-5'-yl]-3-trifluoromethyl-7-(2 '~N-dimethylaDiinomethyl­

(1,t ~]-biphen-4-yl]-4,5,6,7-tetrahydropyrazolo-(3,4-c]-azepin-8-one, trifluoroacetic 

acid salt. 
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The title compound of Example 37 was prepared by the same methods described in 

Example 36. LRMS (ES"): 561.4, (M+Ht. 1H NMR(CD30D): 8 7.96 (d, lH), 7.71 (dd, 

lH), 7.63 (m, lH), 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). 

10 

Example38 

1-[3-Aminobenzisoxazol-5'-yl]-3-tritluoromethyl-7-(2'-N-isopropylaminomethyl­

(1,1')-biphen-4-yl]-4,5,6, 7-tetrahydropyrazolo-[3,4-c]-azepin-8-one, tritluoroacetic 

acid salt. 

f3C 

·~nf 
("\ o I~ l.;J° TFA 

~O NH2 
"N 

The title compound of Example 38 was prepared by the same methods described in 

Example 36. LRMS (ES"): 575.4, (M+Ht. 1H NMR (CD30D): 8 7.97 (s, IH), 7.71 (m, 

lH); 7.62 (m, lH), 7.53-7.36 (m, 8H), 4.18 (s, 2H), 4.07 (t, 2H), 3.20 (m,IH), 3.15 {t, 2H), 
15 233 (t, 2H), 1.14 (d, 6H). 

20 

Example39 

l-[3-Aminobenzisoxazol-5'-yl]-3-tritluoromethyl-7-[2'-{3-(R)-hydroxy-N-

. pyrrolidinyl)methyl-[1,1']-biphen-4-yl]-4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-
' 

one, tritluoroacetic acid salt. 
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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) +. 1H NMR (CD30D): ~ 7.98 (d, lH), 7. 70 (m, 

2H), 7.58-7.37 (m, SH), 4.58-4.30 (m, 3H), 4.08 (t,'2H), 3.60-3~35 (m, IH), 3.15 (t, 2H), 

3.00-2.78 (m, 2H}, 2.34 (m, 2H}, 2.20-1.79 (m, 2H)~ · 

Example40 

1-(3-Aminobenzisoxazol-S'-yl)-3-triOuoromethyl~ 7-[2'-(3-(R)-hydroxy-N­

pyrrolidinyl)methyl-3-tluoro-(1,1']-biphen.;.4-yl]-4,5,6,7-tetrahydropyrazolo-[3,4-c]­

azepin-8-one, tritluoroacetic acid salt. 

Part A. N-(4-Bromo-2-fluorophenyl)caprolactam 

4-Bromo-2-fluoroaniline (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 · 

15 stirred under N2 for Yi h after the addition was completed. It was diluted with methylene 

chloride and washed with water, IN aqueous HCl, 1 N aqueous NaOH, and brine. It was 

the dried over MgS04 and concentrated to a white solid (21. 75 g). 

A solution of the above solid in 20Q mL of DMF was added dropwise at room 

temperature to a mixture of Naff (2.85 g of 60% dispersion, 71.3 mmol) in 100 mL of 

20 DMF. The reaction mixture was stirred at room temperature for 2 h under N2~ It was then 

poured into 500 mL of water and extracted with EtOAc. The combined organic mixture 

was washed with brine, dried.over MgS04, and concentrated to orange oil. The title 

compound was then purified by chromatography on silica gel eluted with l 0-50% EtOAc 

in hexane to give 16.27 g of orange oil (92%). LRMS (ES+): 286.1, 288.l (M+Ht. 1H 

25 NMR (CDCh): 6 7.29 (m, 2H), 7.09 (t, lH), 3.65 (t, 2H), 2.71 (t, 2H), 1.82 (m, 6H). 

Part B. N-( 4-Bromo-2-fluorophenyl)-3,3-dichlorocaprolactam 

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 2QO mL of benzene and 
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refluxed under N2 for 2 h. The reaction mixture was cooled and quenched with water and 
saturated aqueous NaHC03• It was diluted with EtOAc and washed with water and brine. 
The organic mixture was then dried over MgS04, concentrated, and chromatographed on 
silica gel eluted with 10% EtOAc in hexane to give 4.97 g of the desired product (58%). 

5 LRMS (ES+): 355.9 (M+Ht. 1H NMR (CDCh): ~ 7.32 (m, 2H), 7.10 (t, IH), 3.84 (m, 
2H), 2. 75 (t, 2H), 2.10 (m, 2H), 1.82 (m, 2H). 

Part C. 1-[3-Cyano-4-fluorophenyl]-3-trifluoromethyl-7-[4-bromo-2-fluorophenyl)-
4,5,6,7-tetnihydropyrazolo-(3,4-c)-azepin-8-one 

10 N-[4-bromo-2-fluorophenyl]-3,3-dichlorocaprolactam (0.49 g, 1.38 mmol) was 
refluxed with 10 mL of morpholine under N2 for I 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}2I-(-azepin-2-one as brown oil{0.55 g). LRMS (AP+): 369.0, 371.0, (M+Ht. 

15 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 ~ h, and a solution of 1,5,6, 7-tetrahydro-I~[ 4-
bromo-2-fluorophenyl]-3-(morpholin-4-yl)-2H-azepin-2-one in 15 mL of methylene 
chloride was added. The ice-bath was removed, and the reaction mixture was stirred at 

20 room temperature under N2 for 12 h. It was diluted with methylene chloride and washed 
with water and brine. After dryirig over MgS04, it was concentrated to give 1,5,6, 7-
tetrahydro-1-[4-bromo-2-fluorophenyl]-3-(morpholin-4-yl)-4-trifluoroacetyl-2H-azepin-2-
one as brown oil. LRMS (AP+): 46$.0.0, 467 .0, (M+Ht. 

1,5,6, 7-Tetrahydro-1-[ 4-bromo-2-fluorophenyl]-3-(morpholin-4-yl}4-
25 trifluoroacetyl-2H-azepin~2-one fonned above and 3-cyano-4-fluorophenylhydrazine 

hydrochloride (0.42 g, 2.24 mmol) were refluxed with 25 mL of acetic acid under N2 for 
20 h. The solvent was removed, the residue was dissolved in EtOAc and washed with 
water: saturated NaHC03, and brine. It was dried over MgS04, concentrated, and 
chromatographed on silica gel with 25% EtOAc in hexane to give 0.15 g of the desired 

30 product (190/o). LRMS (AP+): 511.0, 513.0, (M+Ht. 1H NMR (CDCh): o 7.76 (m, 2H), 
7.36 (m, 2H), 7.28 (m, lH), 7.17 (m,JH), 3.85 (t, 2H), 3.12 (t, 2H), 2.26 (m, 2H). 
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Part .D. t-(J~ano-4-fl~orophenyl)-3-trifluorom.ethyl-7-(2 '-formyl-3-fluoro-(1,1 ']­

biphen-4-yl)-4,S,6, 7-tetr8hydropyrazolo-(3,4-c)-azepin-8-one 

l-(3-Cyano-4-fb1oro )phenyl-3-trif]uoromethyl-7-t4-bromo-2-fluorophenyl]-4,5,6, 7-

tetrahydropyrazolo-[3,4-c]-azepin-8-one (0.15 g, 0.29 minol), 2-fonnylphenylboronic acid 

5 (88.0 mg, 0.58 mmol) •. p()tassium pho~phate(0.25 g, LI~ mmol), 

tetrakis(triphenylphosphiite)palladimp. (0) (34 mg) were refluxed with 20 mL of dioxane 

under Ni for 12 h. It was filtered through Celite® and washed with EtOAc. The mixture 

was washed with water iµid brine, dried over MgS04, co~centrat~, and chromatographed 

on silica gel with 25% EtOAc in hexane to give 93.0 mg of the desired product (60%). 

10 LRMS (AP): 537.l, (l\1;+flt. 1H NMR (CDCh): ~ 10.02. (s~ lH), 8.04 (d, lH), 1·.so (m, 

2H), 7.68 (t, lH), 7.54 (t, lH), 7.40-7.20 (m, 6H),J.97 (:Ql, 2H),.3.15 (t, 2H), 2.33 (m, 2H). 

Part E. 1-(3-Aminob~n~isoxazol-S'-yl]~J-trifluorometliyl-7-(2 '-hydroxymethyJ.;.3_ 
. ,., 

ftuoro-(1,1')'."'biphen-4-yl)-4,S,6,7-tetrahydropyrazolo-f3,4-c]-azepin-8-one 

15 1-(3-Cyano-4-flporo )phenyl-3-trifluoromethyl-7-[2' -fonnyl-3-fluoro-[ 1, 1 ']-biphen-

20 

4-yl]-4;5,6,7-tetrahydr<>pyrazolo-[3,4-c ]-87jepin-8-one (93.0 mg, 0.17 mmol) was dissolved 

in l 0 mL ofTHF and cooled at 0°C. NaIUt~ (17 mg, 0.45 mmol) was added. After stirred 

for Y2 h at 0°C, it was quenched with water and extracted with EtOAc. The combined 

organic solution was washed with brine, dried over MgS04, concentrated. The alcohol 

fonned such was used in the next step without further purification. 

· N-Acetylhydroxylamine (38 mg, 0.51 mmol) was dissolved in 2 mL of DMF. 
: . : 

Potassium carbonate (94 ing, 0.68 mmol}was added, followed by 2 drops of water. After 

stirred for ~ h, a solution of the alcohol from above in 3 mL ofDMF was added. The 
reaction mixture was stirred at room temperature under N2 for 12 h. Water was added, the 

25 milky mixture was extracted with EtOAc. The combined organic solution was washed 

with brine, dried over MgS04, concentrated and dried to ~ve 89 mg of the desired product 

(95%). LRMS (AP): 552.2, (M+Ht. 1H NMR (CDCh): B 8.01 (s, IH), 7.76 (d, lH), 7.63 

(dd, lH}, 7.54 (dd, lH),7.47-7.20 (m, 6H), 4.55 (s, 2H), t.47 (s, 2H), 3.83 (t, 2H), 3.13 (t, 

2H), 2.30 (m, 2H}, 1.6~ (bs, lH). 

30 

Part F. l-(3-Aminobenzisoxazol-S'-yl]-3-trifluorome~yl•7-(2'-N-pyrrolidinylmethyl-

3-tluoro-I1,l ']-biphen4-y1J-4,S,6, 7-tetrahydropyrazolo-(3,4-c]-azepin-8-one, 

trifluoroacetic acid salt. 
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l-[3-Aminobenzisbxazol-5'-yl]-J~tnfluoromethyi-7-[2'-hydroxymethyl-3-fluoro­
[ I, 1 ']-biphen-4-yl]-4,S,~q:-.tetrahydrop~lo-[3,4-c]-az;q>,ip-8:-one (89 mg, 0.16 mmol) 

: ''. . ·.<.: 

was dissolved in 10 mL of dry methylene chloride. P8r3 (0~()21 mL, 0.22 mmol) was 
added and the mixture was stirred at room temperature under N2 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 MgS04, and concentrated to 
yellow foam. 

The foam was then dissolved in 10 mL of CH3CN, and (R)-3-pyrrolidinol (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 (C 18 reverse phase column, eluted with a 
H20/CH3CN gradient with 0.05% TF A) and lyophilized to afford 49 mg of the title 
compound of Example 40 as a TFA salt (42%). LRMS (ES+): 621.3, (M+Ht. 1H NMR 
(CD30D): S 7.96 (d, lH), 7.64 (m, 2H), 7.58-7.36 (m, SH), 7.25 (m, 2H), 4.58-4.30 (m, 
3H), 4.02 (t, 2H), 3.60-3.35 (m, lH), 3.15 (t, 2H), 3.00-2.78 (m, 2H), 2.34 {m, 2H), 2.20-

15 1.79 (m, 2H). 

20 

Example41 

1-(3-Aminobenzisoxazol-5'-yl)-3-trifluoromethyl-7-(2 '-N-pyrrolidinylmethyl-3-
fluoro-[l,l ']-biphen-4-yl]-4,5,6, 7-tetrahydropyrazolo-[3,4-c]-azepin-8-one, 

triftuoroacetic acid salt. 

=-- · o I 
~. I: .TFA 

0 NHz 
"N -

The title compound of Example 41 was prepared by the same methods.described in 
Example 40. LRMS (ES+): 605.3, (M+Ht. 1H NMR (CD30D): S 7.97 (d, lH), 7.67 (m, 
2H), 7.57 (m, 3H), 7.50 (d, lH), 7.42 {m, lH), 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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Example42 

1-[3-Aminobenzisoxazol-S'-yl]-3-tritluoromethyl-7-[2'..;N~imethylaminomethyl-3-

tluoro-(1,1'}-biphen-4-yl)-4,S,6,7-tetrahydropyrazolo-"(3,4-c]-azepin-8-0ne, 

tritluoroacetic acid salt. 

F3C 

N~ F I 

~ o N°'6~TFA 
l}-NH2 

The title compound of Example 42 was prepared by the san:ie methods described in 

Example40. LRMS (ES): 579.3, (M+Ht. 1HNMR(CD30D): B 1.91 (d, lH),'7.68 (dd, 

lH), 7.62 (m, IH), 7.57 (m, 3H), 7.47 (t, lH), 7.42 (m, lH), 7.25 (dd, 2H), 4.34 (s, 2H), 

4.04 (t, 2H), 3.15 (t, 2H), 2.62 (6, 6H), 2.32 (m, 2H). 

Example43 

1-(3-Aminobenzisoxazol-S'-yl)'!-3-triOuoromethyl-7-[2 '-N-isopropylaminomethyl-3-

0uoro-[1,1']-biphen-4-yl)-4,S,6,7-tetrahydropyrazolo-[3,4-c)-azepin-8-one; 

· tritluoroacetic acid salt. 

0 I ..& . • TFA 

. ' ~ 
. o.N. NHz . 

..& 

The title compound of Example 43 was prepared by the same methods described in 

Example40. LRMS (ES}: 593.3, (M+Ht. 1H NMR (CD30D): B 7.97 (d, lH), 7.66 (dd, 

IH), 7.59 {m, IH), 7.53 (m, 3H), 7.47 {d, lH), 7.40 (m, lH), 7.28 (m, 2H), 4.18 (s, 2H), 

4.02 (t, 2H), 3.24 {m,lH), 3.15 (t; 2H), 2.32 {m, 2H), 1.16 (d, 6H)~ 

Example44 

1-[4-Methoxyphenyl)-3-triOuoromethyl-7-(4-(2-dimethylaminomethylimidazol-1 '-yl)-

3-0uorophenyl)-4,S,6, 7-tetrahydropyrazolo-[3,4-c]-azepin-8-one, tritluoroacetic acid 

salt. 
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Meo 

l-[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-(.N,N-dimethylaminomethyl)imidazole (61 mg, 0.48 mmol), 

S potassium carbonate (61mg,0,44 mmol), Cul (12 mg), and 1,10-phenanthroline (11 mg) 

were heated with 8 mL of DMSO at l 30°C under N2 for 12 h. The reaction mixture was 

cooled and 14% aqueous NH40H was added. It was extracted with EtOAc, washed with 

brine, dried over MgS04, concentrated, and chromatographed on silica gel eluted with 5% 

MeOH in CH2Ch. Final purification by prep HPLC (Cl 8 reverse phase column, eluted 

10 with a H20/CH3CN 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+Ht. 1H NMR (CD30D): 5 
7.68 {t, IH), 7.54-7.36 (m, SH), 7.27 (d, lH), 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). 

15 

Example45 

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. 

9~~~ .TFA 

vN~·N 
\ I 

MeO 

20 ' The title compound of Example 45 was prepared by the same methods described in 

Example44. LRMS (ES+): 485.4, (M+H)+. 1H NMR (CD30D): 6 9.SO(s, lH), 8.12 (s, 

lH), 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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Example46 

1-(2-Amin()methylphenyl]-3-triftuoro..._ethyl-7~(2 '-methylsulfonyl-[1,1 ']-biphen-4-yl]­

. 4,S,6,7-tetrahydropyrazolo-(3,4-c]-azepin-8-one, tritluoroacetic acid salt. 

5 Part A. 1-(2-Triftuoroacetamidomethylphenyl)-3-tritluoromethyl-7-(4-bromophenyl)-

4,5,6,7-tetrahydropyrazolo-(3,4-c)-azepin-8-one 

To a solution of 2-(trifluoroacetamidomethyl)aniline (0.64 g, 2.94 mmol) in 5 mL 

of acetic acid at 0°C was added 5 mL concentrated HCl, followed by sodium nitrite (220 

mg, 3.l9 mmol) in 5 mL ofH20. After stirred at 0°C for 2 h, stannous chloride dihydrate 

I 0 (l .53 g, 6. 73 mmol) in 3 mL of concentrated HCl and 3 mL of H20 was slowly added. . 

After stirring at 0°C for 1 h, a solution of l,5,6,7-tetrahydro-l-[4-bromophenyl]-3-

(morpholin-4-yl}4-trifluoroacetyl-2H-azepin-2-one (prepared in Part C of Example 33) 

(0.57 g, 1.18 mmol) in 20 mL of MeOH was added. The mixture was heated at 70°C for 3 

h. The 'solvent was removed. The residue was dissolved in EtOAc and washed with water, 

15 saturated NaHC03, and brine. It was dried over MgS04, concentrated, and 

chromatographed on silica gel with 10-30% EtOAc in hexane to give 0.13 g of the desired 

product (19%). LRMS (APl: 575.1, (M+Ht. 

Part B. 1-(2-Tritluoroacetamidomethylphenyl]-3-trifluoromethyl-7-(2'-thiomethyl-

20 (l,1')-biphen-:4-yl)-4,5,6,7-tetrahydropyrazolo-(3,4-c)-azepin-8-one 

l-[2-Trifluoroacetamidomethylphenyl]}3-trifluoromethyl-7-[ 4-bromophenyl]-
t 

4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-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 ~g) were refluxed with 20 mL of 

25 dioxane under N2 for 12 h. It was filtered through Celite® and·washed with EtOAc. The 

mixture was washed with water and brine, dried over MgS04, 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+Ht. . 
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Part C. t-(2-Triftuoroacetamidomethylphenyl)-3-trifluoromethyl-7-fl'­
methylsulfonyl-[1,1']-biphen-4-yl]-4,S,6,7-tetrahydropyrazolo-(3,4-c)-azepin-8-one 

To a solution of l-[2-trifluoroacetamidomethy1phenyl]-3~trifluoromethyl-7-[2'­
thiomethyl-[ I, l ']-biphen-4-yl]-4,5,6, 7-tetrahydropyrazolo-[3,4-c ]-azepin-8-one (80 mg, 

5 0.13 mmol) in I 0 mL of CH2Ch 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 CH2Ch and washed with saturated aqueous NaHC03 and brine. It was dried over 
MgS04, concentrated, chromatographed on silica gel eluted with.50% EtOAc in hexane to 
give 25 mg of white solid. LRMS (AP"): 649.1, (M-H)". 

10 

Part D. 1-(l-Aminomethylphenyl)-3-triOuoromethyl-7-[l'-methylsuHonyl-(1,1 ']­
biphen-4-yl]-4,S,6, 7-tetrahydropyrazolo-(3,4-c}-azepin-8-one, trifluoroacetic acid salt. 

1-[2-Trifluoroacetamidomethylphenyl)-3-trifluoromethyl-7-[2 '-methylsulfonyl-
[l, l ']-biphen-4-yl]-4,5,6, 7-tetrahydropyrazolo-[3,4-c ]-azepin-8-one (25 mg, 0.039 mmol) 

15 and potassium carbonate (11 mg) were stirred with 6 mL of MeOH and a few drops of 
H20 under N2 for 12 h. It was concentrated and purified by prep HPLC (Cl8 reverse phase 
column, eluted with a H20/CH3CN gradient with 0.05% TFA) afforded 5 mg of the title 
compound of Example 46 as a TFA salt. LRMS (ES"): 555.3, (M+Ht. 

20 Example47 
1-[3-Aminobenzisoxazol•S'-yl)-3-methyl-6-[l '-N-pyrrolidinyl methyl-f l,1 ')-biphen-4-
yl)-l,4,S,6-tetrahydro-7B-pyrazolo-(3,4-c]-pyridin-7-one trifluoroacetic acid salt. 

);f:;N 
¢;NH2 

0-N 

TFA 

Part A. 1-(4-bromophenyl)-3-hydroxy-4-acetyl-S,6-dihydropyridin-2-one. 
25 Lewlinic acid (10 g, 86.1 mmol) in CH2Ch (100 mL) was cooled to 0°C and 

oxalyl chloride (90.4 mmol, 11.48 g) and a few drops of DMF were added. The reaction 
was allowed to wann to ambient temperature and stirred l 8h. The reaction was evaporated 
and the residue dissolved in CH2Ch(SO mL) and added dropwise to a solution of 4-
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bromoaniline(81.I mmol, 13.95 g), Et3N (100 mmol, 10.12 g) and DMAP (81J mmol, 

9.9 g) in CH2Ch (100 m:L) at 0°C. The reaction was allowed to: warm to ambient 

temperature and stirred l8h. The reaction was filtered, washed with IN HCI (3x) and IN 

NaOH (3x), dried (MgS04) and evaporated. There was obtained 9.4 g ofN-[4-

5 bromophenyl]-4-oxopentamide. Crystallization from EtOAc gave material with mp 

156.2°C. 

N-[4-bromophenyl]~4-oxopentamide (18.5 mmol, 5 g) was added dropwise to a 

suspension of LiAl"4 (74 mmol, 2.8 g) in THF (50 mL). When the addition was 

completed, the reaction mixture was heated at reflux for lh. The reaction was cooled to 
: ·. :: . 

10 ambient temperature and water (2.8 mL), IN NaOH (2.8 mL) and water (8.4 mL) were 

carefully added sequentially to the reaction mixture. Low resolution mass spectroscopy 

(LRMS), showed only product, N"'.[4-bromophenyl)-4-hydroxypentylamine, (M+Ht : 

258.0/260.0 m/z. 

This solution was cooled to 0°C, th~ 4-methylmorpholine (37 mmol, 3.75 g) and 

15 ethyl oxalyl 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 mono-acylation product[M+H)+ : 358.Q/360.0 m/z] and a small amount 

of the di-acylation product [M+Ht: 458.0/460.0 m/z). The reaction mixture was 

evaporated, dissolved in.~~OAc, and wash¢ with IN HCl (3x), IN NaOH (2x), dried 

20 (MgS04) and evaporated. There was obtairied 4.34 g of material. 

The product mixture from.above was dissolved in MeOH (100 mL), cooled to 0°C 

and a freshly prepared solution ofNaOMe in MeOH (ca. 0.2 g of Na metal in I 0 mL of · 

MeOH) added. The reaction was stiJTC(i at 0°C for 2h whereupon all of the diacylation 

product was consumed a.nd the ethyl ester in the monoacylation product was transesterified 

25 to the methyl ester. The reaction was evap~rated, dissolved in CHCh and washed with IN 

HCJ., dried (MgS04) and evaporated to give 3.9 g ofmethylN-[4-bromophenyl]-N-(4-

hydroxypentyl)oxalyl amide; LRMS (M+Ht: 344.0/346.0 m/z. 

1 DMSO (74 mmol, 5.8 g) was added dropwise to a solution of oxalyl chloride (34 

mmol, 17 mL of a 2M.solution in CH2Ch)in CH2Ch (50 mL) at-63°C (dry ice/AcCN 

30 bath). The reaction was inaintained at -63°C for 15 min then methyl N-[ 4-bromopheny1]­

N-( 4-hydroxypentyl)ox~lyl amide (3.9 g, U.3 mmol) in CH2Ch (SO mL) was added 

dropwise. After 3h at -6J°C, Et3N (96.4 ni1llol, 9.75 g) was added and the cooling bath 

removed. After the reaction wanned to ambient temperature and stirred for lh, water was 
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added (150 mL), the. layers were separated, washed with IN HCl(2x) and brine, dried 
(MgS04) and evaporat~. ',fhere was obtaiµed 3.4 g (9.8 nw.i9I) of methyl N-[4-> · .::> ·, . /:~ bromophenyl)-N-(4-oxopentyl)oxalyl amide; LRMS (M+H) ~42.0/344.0 m/z. 

Methyl N-[4-bromophenyl]-N-(4-oxopentyl)oxalyl amid~ (9.8 mmol, 3.4 g) was 
5 added to a solution ofNaOMe in MeOH (:from 0.53 g of Na metal (23 mg atom) in 20 mL 

ofMeOH). This mixture was stirred at ambient temperature for lh, then 10 mL of 3N HCJ 
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 obt~ined l.72 g (5.6 mmol) 
of 1-[4-bromophenyl]-3-hydroxy-4-acetyl-5,6-dihydropyridin-2-one; LRMS (M+Ht: 

10 310.2/312.2 m/z. 

Part B.1-(3-Cyano-4-fluorophenyl]-3-methyl-6-(4-bromophenyl)-l,4,S,6-tetrahydro-
7H-pyrazolo-[3,4-c]-pyridfn-7-one. 

3-Cyano-4-fluoroaniline (3.7 mmol, 0.5 g) in cone. HCJ (4 mL) was cooled to 0°C 
15 and NaNC>i (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. SnCli•(H20)2 (8.5 mmol, 1.9 g) in I: 1 water: cone. HCI 
(3 mL)was added dropwise tp the cold solution and stirred for an additional 30 min. To 
this mixture 1-[ 4-bromophenyl]'.'3-hydroxy-4-acetyl-S,6-dihydropyridin-2-one (3 .9 mmol, 
l.2 g) was slurried in MeOH (20 mL) and added with the aid of additional MeOH (6 mL). 

20 The suspension was heated at 50°C for 3h, then cooled at 10°C for 18 h. The product, 1-[3-
cyano-4-fluorophenyl]-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+Ht: 425.21427.l mlz. 

25 Part C. 1-(3-Aminobenzisoxazol-5'-yl)-3-methyl-6-[2 '-formyl-(l,l ']-biphen-4-yl)-
1,4,5,6-tetrahydro-7H-pyrazolo-(3,4-c]-pyridin-7-one. 

l -[3-Cyano-4-fluorophenyl]-3-methyt-6-[ 4-bromophenyl]-1,4,5,6-tetrahydro-7H­
pyrazolo-[3,4-c ]-pyridin-7-one ( 1.34 g, 3.2 mmol), 2-fonnylphenylboronic acid (0.68 g, 
4.5 mmol) and B114NBr (0.06 g) in C6H6 (50 mL) and 2N Na2C03 (I 0 mL) was purged 

30 with a stream ofN2 gas. Palladium tetralds(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. Th.e organic layer was dried (MgS~) and 
evaporated to give 1.58 g (3.2 mmol) of 1-(3-cyano-4-fluorophenyl]-3-methyl-6-[2'-
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fonnyl-[1,1 ']-biphen-4~yl]-l ,4,5,6-tetrahydro-7H-pyrazolo[3,~c ]pyridin-7-one; LRMS 

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

1-[3.:.cyano-441uorophenyl]-3-methyl-6-[2'~fonriyl-[l~l ']-blphen-4-yl]-l,4,5,6-

tetrahydro-7H·pyrazolo-[3,4~c].;pyridin-7-one (3.4 g, 7.5 mmol) was cooled to 0°C in 

5 MeOH (75 mL) and NaBRJ (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 layer was washed with 

1 N HCI, dried (MgS04) and evaporated to give 2.48 g (5.5 mmol) of 1-[3-cyanci-4-

tluorophenyl]-3-rilethyl-6-[2' -hydroxymethyl-[ 1, 1 ']-biphen-4-yl]-1,4,5,6-tetrahydro-7H­

pyrazolo-[3,4-c ]-pyridill-7-one. 

10 The product from above (2.48 g, 5.5 mmol), N-acetylhydroxylamine (1.24 g, 16.4 

mmol) and K2C03 (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 the residue 

applied to a flash silica gel column (200 g) and eluted with a gradient of2:1 to 1:1 hexane 

: EtOAc. There was obtained 1.65 g of l-[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2'-

15 hydroxymethyl-[l, l']-biphenyl-4-yl)-l ,4,S,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-

one; LRMS (Mj 464.0 m/z. 

1-[3-Aminobenzisoxazol-5 '-yl]-3-methyl-6-[2 '-hydroxymethyl-[ l, l 'Fbiphenyl-4-

yl)-l ,4,5,6-tetrahydro-7H:-Pyrazolo-[3,4-c]-pyridin-7-one (O.l g, 0.22 mmol) in acetone (5 

mL) and CH2Ch (20 mL) was stirred with activated MnOz (0.3 g, 3.3 mmol). After 3 h the 

20 suspension was filtered through a pad of Celite® and evaporated to give 0.09 g of 1-[3-

AmiQobenzisoxazoI~s '-yl]-3-methyl-6-[2' -formyl-[ 1, 1 ']-biphen-4-yl]-1,4,S,6-tetrahydro-

7H-pyrazolo-[3,4-c ]-pyridin-7-one; LRMS (M+Ht: 464.2 m/z. · 

Part D. 1-(3-Aminobenzisoxazol-5'-yl]-3-methyl-6-(2'-N-pyrrolidinylmethyl-(1,1 ']-

25 biphen-4-ylJ-1,4,S,6-tetrabydro-7H-pyrazolo-(3,4-cJ-pyridin-7;..one trifluoroacetic 

acid salt. 

To 0.09 g of l-[3-Aminoberizisoxazol-5'.;yJ].:.3-methyl-6-[2'-fonnyl-[l,1 ~]-biphen-

4-yl1-t,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c ]-pyridin-7-one (0.22 mmol) in I: I CH Ch : 

THF (40 mL) was added pyrrolidine (0.064 g, 0.88 mmol), acetic acid (0.44 mmol) and 

30 sodiwn triacetoxyl>Qrohydride (0.094 g, 0.44 mmol). After 18 h at ambient temperature 

more CHCh was added (100 mL) and the organics washed with water, dried (MgS04) and 

evaporated. The residue (0.11 g) was purified by HPLCon a C1s column by elution with a 

gradient of water (0.05% TFA, solvent A) and acetonitrile (0.05% TF A, solvent B). There 
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was obtained 0.066 ,g ofl-[3-Aminobenzisoxazol-5'-yl]-3._methyl-6-[2'-N-pyrrolidinyl 
methyl}[ I, 1 ']-biphen-4-yl]-l ,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c ]-pyridin-7-one 
trifluoroacetic acid salt with a purity of>99%; mp l 08.9 °C, HRMS (C31H31ChN6t: 
519.2517 m/z. 

Example48 
1-(3"'.Aminobenzisoxazol-S'-yl)-3-metbyl-6-[2'-(3-(S)-hydroxy-N-pyrrolidinyl)methyl­

(1,l ']-biphen-4-yl)-1,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one 
tritluoroacetic acid salt. 

[-f:;N 
Ao 
~NH2 

. 0-N 

0 ... 1QH 
N (S) 

TFA 

This compound was prepared and purified by the same procedure outlined in . 
Example 47, Part D from a mixture of l-[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2' -
fonnyl-[ I, I ']-biphen-4-yl]-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 (C31H31N603t : 535.2452. 

20 

Example49 
1-(3-Aminobenzisoxazol-S'-yi)-3-methyl-6-(2 '-N-isopropylaminomethyl-(1,l ')­

biphen-4-yl)-1,4,5,6-tetrahydro-7H-pyrazolo-(3,4-c]-pyridin-7-one triOuoroacetic 

acid salt. 

[-f:;N 
Ao 
~NH2 

Q...:N . 

TFA 

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-methy1-6-[2' -
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fonnyl-[ J ,1!]-biphen-4-yl]-1,4,5,6-tetrahy~7H-pyrazolo-[3,4-c ]-pyridin-7-one and 

isopropy1amine. There was obtained 0.065 g of the title compound of Example 49 with a 

purity >95%; mp 71.5 °C; HRMS (C3oH31N602t : 507.2501. 

ExampJeSO 

1-13-Aminobe-.zisoxazol-S'-yJJ-3-methyl-6-[2' ,;.N,N-dimethylaminomethyl-[1,l 'J­

biphen-4-yJ)-1,4,S,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one triDuoroacetic 

acid saJt. 

J;f:;N 
Ao 
~NH2 

0-N 

\ 
N-

TFA 

l 0 This compound was prepared and purified by the same procedure outlined in 

15 

20 

Example 47, Part D from a mixture of l-[3-Aminobenzisoxazol-S'-yl]-3-methyl-6-[2'­

fonnyl-[l, I ']-biphen-4-yl)-1,4,5,6-tetrahydro-7H-p)'l"azolo-[~A-c ]-pyridin-7-one and a 2M 

THF solution of dimethylamine. There was obtained 0.040 g of the title compound of 

Example 50 with a purity >95%~ mp 51.6 °C; HRMS (C29H29N602t : 493.2355. 

Example St 

1-[3-Aminobenzisoxazol-S'-yl)-3-methyl-6-(2 '-methyJsulfonyl-[1,1 ')-biphen-4-yl)-

1,4,S,6-tetrahydro-7B-pyrazol~-13,4-c]-pyridin-7-one ttjDuoroacetic acid salt. 

~ SOaCH3 

N:N~~ ~NH,~ N ~ N 

0-N 

TFA 

Part A. 1-[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-(2'-thiomethyl-[l,l 'J-biphen-4-yl)-

1,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c)-pyridin-7-one. 

1-[3-Cyano-4-fluorophenyl]-3-methyl-6-[ 4-bromophenyl]-l ,4,5,6-tetrahydro-7H­

pyrazolo-[3,4-c ]-pyridin-7-one (Example 47, Part B; 0.2lg, 0.54 mmol), 2-
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thiomethylphenylboronic acid (0.13 g, 0.76 mmol) and Bl.14NBr (0.011 g) in C6H6 (20 mL) 
and 2N Na2C03 (4 mL) was purged with a stream ofN2 gas. Palladium 
tetrakis(triphenyl)phosphine (0.032 g, 0.028 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 

5 separated. The organic layer was dried (MgS04) and evaporated then the residue was 
purified by silica gel chromatography ( 100 g of SiQz, eluted with 1: 1 hexane : EtOAc) to 
give 0.17 g (3.2 mmoJ) of 1-[3-cyano-4-fluorophenyl]-3-methyl-6-[2'-thiomethyl)-[l,l ']­
biphen-4-yl]-l,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c ]-pyridin-7-one; LRMS (M+Ht : 469.0 mlz. 

l 0 The product from above (0.17 g, 0.36 mmol), N-acetylhydroxylamine (0.08 g, 1.09 
mmol) and K2C03 {0.30 g, 2.2 mmol) in DMF'(S mL) and water {0.5 mL) were stirred at 
ambient temperature for 18 h. The reaction was diluted with EtOAc and washed with 
water {Sx), dried {MgS04) 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 l-[3-

15 Aminobenzisoxazol-5'-yl]-3-methyl-6-[2'-thiomethyl)-[l,1 ']-biphen-4-yl]-l,4,S,6-
tetrahydro-7H-pyrazolo-[3,4-c ]-pyridin-7-one. 

A mixture of 1-[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2'-thiomethyl-[l ,l ']­
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 CH2Cl2 were stirred for 18 h. 

20 Sanirated NaHC03 was added and the layers separated. The basic layer was extracted into 
CH2Ch, then the organic layers were combined, dried (MgS04) and evaporated. The 
residue was purified by HPLC on a C1s column by elution with a gradient of water (0.05% 
TF A, solvent A) and acetonitrile (0~05% TF A, solvent B). There was obtained 0.036 g of 
1-[3-Aminobenzisoxazol-5' -y1]-3-methyl-6-[2 '-methylsulfonyl)-[1, I ']-biphen-4-yl]-

25 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 (C27H2404N5S)+: 514.1527 m/z. 

ExampleS2 
1-(3-Aminobenzisoxazol-S'-yl)-3-methyl-6-[2'-methylsulfonyl-3-0uoro-(1,1 '}-biphen-30 4-yl}-1,4,S,6-tetrahydro-7B-pyrazolo-(3,4-c)-pyridin-7-one trifluoroacetic acid salt. 

161 



W000/39131 PCT/US99/30316 

. . . F. 

(;f:;N .~ A 0 ~"" 
~NH2· 

0-N 

TFA 

· The title compound was prepared by the same methods disclosed for Example SI .. 

After HPLC purification there was obtained 0.24 g of l-[~;Aminobenzisoxazol-5'-yl]-3-

methyl-6-[2'-methylsulfonyl-3-fluoro-[l,l ']-biphen-4-yl]-l,4,S,6-tetrahydro-7H-pyrazolo-

5 [3,4-c]-pyridin-7-one trifluoroacetic acid salt with a purity of>96%; mp 250.3 °C, CHN 

for C21H22Ns04FS • % C2f 302H: Calcd. %C: 58.98, %H: 4.00, %N: 12.50, Found. %C: 

59.0~, %H: 4.17, %N: 12.56; HRMS (C21Hi304NsSFt: 532.1471 m/z. 

Examples 53 and 54 

1 0 1-12-Aminomethylphenyl]-3-tritluorome~yl-6-(2 '-methylsulfonyl-3-0uoro-(1,1 ')-

biphen-4-yl)-1,4,S,6-tetr~ydropyrazolo-l3,4-c]-pyridiJ1-7-one triOuoroacetic acid salt 

(Example 53) and cyclized byproduct (Example 54). · 

F3)-nN F. 

tf,N~b ~ 

er 
Part A. 1,5,6-Trihydro-1-14-bromo-2-0uorophenyl)-3-('80rpholin-4-yl)-pyridin-2-

15 one. 

To DMSO (16.6 mL) in CH2Ch (200mL) at -60°C was added dropwise 

· trifluoroacetic anhydride (29.9 mL, 0.21 mol). This mixture was stirred 15 min then l-[4-

bromo-2-fluorophenyl]-3-hydroxypiperidin-2-one (21 g, 0.073 mot, prepared following the 

procedures in Marinelli et. al. Tetrahedron 1996, 11176) in CH2Cli (100 mL) was added 
I 

20 dropwise. After 2h triethylamine (61.2 mL, 0.44 mot) was.slowly added. The reaction was 
. . . . 

stirred I .Sh then poured into 1 N HCl and the CH2Cli layer was separated and 

concentrated. The residue was taken up in EtOAc and washed with water, saturated aq 

NaHC03 and brine, dried (Na2SO,.) and concentrated. The dione was placed in a Dean­

Stark apparatus in benzene (200 mL) with morpholine (13 mL) and p-toluenesulfonic acid 

25 (50 mg) and heated to reflux 18h. The reaction was concentrated and purification by 
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. ' . . ~ 

chromatography on silica, with (2:1) hexanes/EtOAc as eluent afforded 17.2 g(66%) of a 
pale yellow foam. 1H NMR (CDCh): l> 7.41-7.12 {m, 3H), 5.68 (t,j=4.7, IH), 3.83 (4H, 
j=4.4Hz, 4H), 3.71 {t,j=6.6Hz, 2H), 2.93 (tj=4.8Hz, 4H), 2.55 (dd, j=4.8, 6.6Hz, 2H). 

5 Part B. 1-[2· Trifiuoroacetamidomethylphenyl]-3-triOuoromethyl-6-[4-bromo-2-
tluorophenyl]-1,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one. 

To DMAP(0.5 g, 4.1 mmol) in CH2Ch (25mL) at 0°C was added TFAA (0.58 mL, 
4.1 mmol). After 30 minutes l,S,6-trihydro-1-[4-bromophenyl]-3-[morpholin-4-yl]­
pyriclin-2-one (1.2 g, 3.3 mmol) in CH2Ch (20 mL) was added. The reaction was stirred 

l 0 24h at rt. The solvent was removed and purification by chromatography on silica with 
(2: l) hexanes/EtOAc as eluent afforded 0. 79 g (52%) of a yellow solid. LRMS (ES-): 449-
450.9 (M-Hr. 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 NaHCO;J, brine and dried (Na2S04). The trione intermediate was 

15 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 
NaHC03, brine and dried (Na2S04). Purification by chromatography on silica with (4:1) 

20 hexanes/EtOAc as eluent afforded 0.3 g (32%) of the title compound. LRMS (ES-): 577-
579.1 (M-Hr. 

Part C. 1-[2-Aminomethylphenyl)-3-triOuoromethyl-6-(2'-methylsulfonyl-3-0uoro­
(1,1 ')-biphen-4-yll-1,4,5,6-tetrahydropyrazolo-(3,4-c)-pyridin-7-one triftuoroacetic 

25 acid salt 

l-[2-Trifluoroacetamidomethylpheny1]-3-trifluoromethyl-7-[ 4-bromophenyl]-
1,4,5,6-tetrahydropyrazolo-[3,4-c ]-pyridin-7-one (0.3 g, 0.052 mmol) was coupled with 2-• . thiomethylphenyl boronic acid (0.113 g, 0.06 mmol) via standard Suzuki coupling 
procedures with Pd0

• Purification by chromatography on silica with (2:1) hexanes/EtOAc 
30 as eluent afforded 0.35 g of the desired thiomethyl intennediate. The thiomethyl 

intennediate was dissolved in CH2Ch, cooled to o0c and oxidized with m­
chloroperbenzoic acid (0.39 g, 1.3 mmol). After stirring for 2.Sh the reaction mixture was 
washed successively with sat'd sodium bisulfate, brine and dried (MgS04). Purification by 
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chromatography on siljc~ with (1 : 1) bexanes/EtOAc as ~'uerit ·afforded 0.2 g of a foam . 

. LRMS (ES-): 653. l (l\1~f.lr. The trifluoroac~amide gtoµp was removed by heating to 

reflux the previous cti~~ound in a mixture ofMeOH ( l(hnL), water (3 mL), and K2C03 

(0.17 g, 1.2 mmol) for' Jh. The reaction was cooled, acidi,fied with TF A, concentrated and 

5 purified via HPLC (Cl~teverse phase column, elution ~·th a H20/CH3CN gradient with 
.. . 

0.5% TF A) to afford t\\fq: products. Fir8t the desired ort~o"-l>enzyl amine (Example 53), 
·:·:,_·_,·:: : . . . . + 

0.064 mg (32% from-~lilfone) was recovered: Mass Spec mlz (ESI) (M+H) 559. l; HRMS 
+ ·:::: .·•:.· l. . .: . 

(M+H) for C21H23f4J'f403S1: 599.1427; -H NMR (DMSP)'l> 8.23 (s, 2H), 8.12 (dd,j=l.1, 

7.7Hz, lH) 7.82 (dt,j=l.S, 7.3Hz, lH), 7.74(dt,j=l.5,1jHz, lH), 7.67 (m, 2H), 1.55 (m, 
·.···: .. :: : 

10 2H), 7.53 (d,j=8Hz, 1a);:1.42·(m, 2H), 7.32 dd,j=l.8, ~~z, lH), 4.18 (t,j=6.6Hz, 2H), 

3.88 (q,j=5.8Hz;2H);:3.23 (t,j=6.2Hz, 2H), 2.91 (s, 3H)~ A second byproduct the cyclic 
;-· ·, .. 

lactam (Example 54), ~5 Ill& (12% from sulfone), was re~vered: HRMS Qvi+H)+ for 
I . • . 

C21H23f4N403S1: 599.-~42'9; 1H NMR (DMSO) 5 8.21 (dd, j=l.l, 7.7Hz, lH), 7.86 (d, 

j=8Hz, lH), 7.65 (m, 2.B)~ 7.56 (m, 2H), 7.45 (dt,j=l.l, 1.3Hz,-1H), 7.36 (m, 2H), 7.16 

15 (dd;j=2.2, 12.5Hz, lHJ, 1.06 (dd,j=l.5, 8.4Hz, lH), 6.8l(t,j=8.7Hz, lH), 4.25 (d, 

j=5.9Hz, 2H), 3.59 (t,jL6'.2:flz, 2H), 3.30 (m, 2H), 2.74 cs+m, 4H). 
:'·:. . 
··: .. 

ExampieSS 

· 1-[2-Aminomethylph~nyl)-3-triftuoromethyl~6-[2 '..;aminosulfonyl-3-0uoro~[l,1 ')-

20 biphen-4-yl)-1,4,S;~tetrahydropyrazolo-(3,4-c)-pyridin-7-one tritluoroacetic acid 

salt. ·, 

. .. . , . 

The product frotn Example 53, P~ B (0.33 g, 0.057 mmol) was coupled with 2-• ··. . ,·. . . . ' ·. . . . 

(tert-butylaminosulfonyl)phenyl boronic acid (0.22 g, O.QS mmol) via the Suzuki 
.=: ,·, . 

25 procedure. Purification by chromatography on silica with (2: I) hexanes/EtOAc as eluent 

afforded 0.23 g(56%) of~paleyellow'solid. LRMS (ES-): 710.2 (M-Hr. The protecting 
. : . . . . ' . 

groups were removed s~uentially by, first, stirring the p:f~vious compound in a mixture of 

MeOH (30 mL), ·water.(10 mL), and K2C03 (0.086 g, 0.6 iµmol) for 18h. The.reaction was 
. ..· . 

acidified with TF A and)1eated to reflux for I Omin. The reaction was concentrated and 
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purified by HPLC (Cl8 ~erse phase~~~' elution ~i~·a H20/CH3CN gradient with 
0.5%TFA) and freeze-;tirj~ to afford 92~mg (44%) oftli~:"tj~e compound of Example 55 . 

. ' •. . 
· HRMS (M+HtforC26li22F4Ns03S1: 560.1377. 1HNMR(DMSO-d6) 58.21 (2H, s), 8.04 
(dd,j=2.2,5.1Hz, lH), 7.67(m,4H), 7.55(m,2H), 7.49(t;j=S.1Hz, IH), 7.39(s,2H), 

5 7.35 (m, 2H), 7.28 (dd,j=l.8, 8Hz, IH), 4.16 (t,j=6.3Hz, 2H), 3.89 (q,j=5.9Hz, 2H), 3.23 
(t,j=6.2Hz, 2H). Analysis calc'd for Ci6H22F4Ns03S1 (TFA)(H20)2: C: 47.39; H:3.69; 
N:9.87; found C:47.35; H:3.22; N:9.55. 

Example56 
l 0 1-[2-Aminomethylphenyl]-3-tritluoromethyl-6-[2 '-methylsulfonyl-(1,1 ]-biphen-4-yl)-

1,4,5,6-tetrahydropyrazolo-(3,4-c)-pyridin-7-one trifluoroacetic acid salt. 

F)----<'N -.., 
N',~>--<· ~ 

TFA.H~ O # 

The title compound of Example 56 was prepared in a similar fashion to that 
described for example 53. LRMS (ES+): 541.3 (M+Ht. 1H 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, IH), 3.20 (t, 2H), 2.83 (s, 3H). 

Example57 
1-(2-Aminomethylphenyl]-3-triftuoromethyl-6-(2'-N,N-dimethylaminomethyl-3-

20 tluoro-(1,1')-biphen-4-yl)-1,4,S,6-tetrahydropyrazolo-(3,4-c]-pyridin-7-one 
trifluoroacetic acid salt. 

F3C(p' 
N, 

N 

TFA.H,N~ O 

F. 

Part A. l-[2-Trifluoroacetamidomethylphenyl]-3-trifluoromethyl-6-(2 '-formyl-3-
fluoro-[l ,1 ']-biphen-4-yl]-l,4,5,6-tetrahydropyrazolo-f3,4-c]-pyridin-7-one 
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The product from Example 53, Part B above (0.8 g, 1.4.rimiol) was coupled with 2-

fonnylphenylboronic acid (0.311 g, 2.1 mmol) via standard Suzuki methodology; 
' . 

·Purification by chi-om~~()araphy on siiicJ with (2: I) hex@es/EtOAc as eluent afforded 0.5 

g (59%) of the aldehy4e'jhtennediate. LRMS (ES-): 603.2 (M-Hr. 

Part B. 1-(2-Amino.._~~ylphenyl)-3-ttjOuoromethyl-~·12'-N,N­

dimethylaminomethfl-3~tluoro-[1,1 ']-biphen-4-yl)-1,4,s,6-tetrahydropyrazolo-[3,4-c]­

pyridin-7-one tri0uoro21~etic acid salt. 

The aldehyde fyoiµ part A (0.16 g, 0.26 mmol) was hydrogenated at 40 psi in EtOH 

IO with 5% Pd/C (35mg}artd excess dimethylamine hydroc!doride (50mg) for 6h. The 

incomplete reaction w~ ~ltered through Celite®, conce#trated and purification by ·· 

chromatography on silica: with i 0%MeOH/ CH2Cli as e1~ent afforded 77 mg (32%) of the 
·:: .·: ·. 

trifluoroacetamide. Th~protecting group\vas removed iii a mixture ofMeOH (lSmL), 

water (8mL), and K2C03 '(34 mg, O.imniol) for 18h. The reaction was acidified with TFA, 

15 concentrated, combined With another 60 mg of additionaj' crude product and purified via 
. . . . : . 

HPLC (C18 reverse.phase colilinn, elution with a H20/C.H3CN gradient with 0.5% TFA) 
' . . . 

to afford 94 mg (67%)'ofthe title compo'Und ofExample:57. HRMS (M+Ht for 

C34H29f 3N20 538.2234; 1H NMR (DMSO-d6) 6 8.26 (s; 2H), 7. 73 (m, IH), 7 .67 (m, 2H), 

7.58 (m, SH), 7.41 (ddd='1.9, l l.4Hz, llQ, 7.36 (m, IH), 7.26 (dd,j=l.4, 8Hz, lH), 4.31 
.. . 

20 (d, j=4.4Hz, 2H), 4.17 (t, j=6.2Hz, 2H), 3'.88 (q, j=5.5Hz, 2H), 3.24 (t, j=6.6Hz, 2H), 2.58 

(s, 3H), 2.56 (s, 3H). 

Example SS 

1-(2-Aminometh,ylphenyl)-3-trlDuoromethyl;,;6-(2'-(3-(R)-hydroxy-N-

25 pyrrolidinyl)methyl-:~-Duoro-(1,l']-biphen-4-yl]-l,4,S,6-tetrahydropyrazolo-[3,4-c]-

pyridin-7-one· tritluoroacetic acid salt. 

OH 

F. 6 
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The aldehyde from Example 57, Part A (0.225 g, 0.37 ·Irim<>I) was reductively 
aminated, with (S)-3-p~lidinol (l 00 mg; 1.1 mmol) art<t~en deprotected with 
K2C03/MeOH/water, as in Example 57. Purification by HPLC (Cl 8 reverse phase column, 
elution with a H20/CH3CN gradient with 0.5% TF A) and freeze-drying afforded 80 mg 

5 (27%) of the title compound of Example 58 as a white solid: HRMS (M+Ht for 
C31H3oF..Ns0i: 580.2313; 1H NMR (DMSO-d6) S 8.27 (m, 2H), 7.78 (m, IH), 7.67 (m, 
2H), 7.55 (m, SH), 7.40 (dd,j=l.8, I l.4Hz, IH), 7.33 (m, lH), 7.27 {dd,j=l.4, 8Hz, lH), 
4.46 (m, 3H), 4.16 (t,j=5.5Hz, 2H), 3.87 (q,j=5.5Hz, 2H), 3.50 m, lH), 3.24 (t,j=6.6Hz, 
2H), 3.10-2.51(m,3H), 2.10-1.60 (m, 3H). Analysis calc'd for C31H30F4Ns02 

10 (TFA)2(H20)1.s; C: 50.37; H: 4.11; N: 8.39; found C: 50.05; H:J.78; N:8.0l. 

15 

Example59 
1-[3-Aminobenzisoxazol.:5'-yl]-3.;triftuoromethyl-6-[2'-dimethylaminomethyl-3-

fluoro-(1,1')·biphen4-yl}-1,4,S,6-tetrahydropyrazolo-(3,4-c)-pyridin-7-one 
triftuoroacetic acid salt. 

•tp F. x 0 I 

'n-NH2.TFA 
0-N 

Part A. 1-(3-Cyano4-fluorophenyl]-3-tritluoromethyl-6-(4-bromo-2-fluorophenyl)-
1,4,S,6-tetrahydropyrazolo-(3,4-c)-pyridin-7-one. 

The trione intermediate from Example 53, Part B (4.l g, 11 mmol) was condensed 
20 with 3-cyano-4-fluorophenyl hydrazine (4.5 g, 13 mmol) in refluxing AcOH (60 mL) for 

I 8h. The reaction was cooled, concentrated and the residue taken up in EtOAc. The 
organic layer was washed successively with NaHCO.h brine and dried (Na2S04). 
Purification by chromatography on silica with ( 4: l) hexanes/EtOAc as eluent afforded I 

25 

3.68 g (67%) of the title compound as a foam. LRMS (ES-): 497-499 (M-Hr. 

Part B. l-(3-Cyano-4-tluorophenyl]-3-trifluoromethyl-6-(2'-formyl-3-ftuoro-[1,1 ')­
biphen-4-yl)-l,4,S,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one 

1-(3-Cyano-4-fluorophenyl]-3-trifluoromethyl-6-[ 4-bromo-2-fluorophenyl]-
1,4,5,6-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, l 0.9 mmol)via Suzuki methodology. Purification by 

chromatography on silica with (2: l) 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). 

5 Part C. 1-(3-Aminobenzisoxazol-S'-yl]-3-trifluoromethyl-6-[2'-hydroxymethyl-3-

ftuoro-(1,1 ']-biphen-4-yl]-1,4,S,6-tetrahydropyrazolo-(3,4-c]-pyridin-7-one. 

To the aldehyde from Part B (3.68 g, 7.1 mmol) in MeOH (25mL) at cfc was 

added NaBRJ (0.31 g, 8 mmol) and the reaction was stirred 20 min. The MeOH was 

removed and the crude alcohol dissolved in CH2Ch, washed with water, brine and dried 

10 (MgS04). To N-acetylhydroxylamine (l.6 g, 21 mmol) in DMF (15 mL) and water (l mL) 

was added KiC03 (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.l (M-Hr. 

15 Part D. 1-(3-Aminobenzisoxazol-5'-yl)"'.3-trifluo,romethyl-6-[2'-dimethylaminomethyl-· 

3-fluoro-(1,1 ']-biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-(3,4-c]-pyridin-7-one 

trifluoroacetic acid salt. 

To a suspension of the alcohol from Part C (2.99g, 5.6mmol) in CH2Ch (lOOmL) 

was added PBr3 (0.74mL, 7.8mmol). After 30 min. the reaction was quenched with ice 

20 water. The aqueous layer was extracted with CH2Ch, washed with brine and dried 

(Na2S04) to afford 3.6 g. The crude bromide was used in the next step. To a portion of this 

intennediate bromide (0.5 g, 0.8 mmol) in CH3CN (lSmL) was added excess 40% aqueous 

dimethylamine (l mL, 9 mmol). A~er 24h the reaction was concentrated and purification 

by HPLC (Cl 8 reverse phase column, elution with a H20/CH3CN gradient with 0.5% 

25 TFA) and freeze-drying afforded 257 mg (45%) of the title compound of Example 59 as a 

white solid: HRMS (M+Ht for C29H25f 4N60i: 565.1967; 11:1 NMR (DMSO-d6) 5 9.50 

(m, 2H), 8.11 {d,j=2.2Hz, IH), 7.79 (dd,j=2.2, 8.8Hz, IH), 7.72 (m, IH), 7.59 (m, 4H), 

7.41 (n\, 2H), 7.26 (dd,j=l.4, 8Hz, IH), 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). 

30 
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Example60 

1-(3-Aminobenzisoxazol-5 '-yl)-3-trifluoromethyl-6-(2 '-(3-(R)-hydroxy-N­
pyrrolidinyl)methyl-3-fluoro-f l,1 ')-biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-(3,4-c]­

pyridin-7-one trifluoroacetic acid salt. 

F3\-('N ~ 
t(~>-(' ~ A 0 # 

~NH2.TFA 
0-N 

To the intermediate bromide from Example 59, Part D (0.5 g, 0.8· mmol) in CH3CN 
(15mL) was added (R)-3-pyrrolidinol (0.22 g, 2.5 mmol). After 24h the reaction was 
concentrated and purification by HPLC (Cl8 reverse phase column, elution with a 
H20/CH3CN gradient with 0.5% TFA) and freeze-drying afforded 283 mg (47%) of the 

10 title compound of Example 60 as a white solid: HRMS (M+Ht for C31H27F4N603: 

607.2075; 1H NMR (DMSO-d6) ~ 8.11 (d,j=l.8Hz, IH), 7.79 (dd,j=2.2, 8.8Hz, 2H), 7.60 
(m, 4H), 7.40 (m, 2H), 7.27 (dd,j=l.4, 8Hz, IH), 4.48 (d,j=5.5Hz, lH), 4.38 (m, IH), 

15 

20 

4.31 (m, IH), 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). 

Example61 
l-(3-Aminobenzisoxazol-5'-yl]-3-trifluoromethyl-6-(2 '-(3-(R)-hydroxy-N­

pyrrolidinyl)methyl-(1,1']-biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-(3,4-c)-pyridin-7-
one trifluoroacetic acid salt. 

F3\-{'N "" 
r(~>--(' . ~ . 
~ 0 # 

Y)-NH2.TFA 
0-N 

The title compound of Example 61 was prepared in a similar fashion to that 
described above. HRMS (M+H)+ for C31H2aF303N6 589.216 1H NMR (DMSO-d6): 8.11 
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(d,j=l.8Hz, IH), 8.81-7.65 (m, 2H), 7.58-"7.45 (m, SH), 7.40-7.31 (m, 3H), 6.60 (b, IH), 

4.48 (d,j=5-.5Hi, 'IH), 438 (m, lH), 4.31 (m, IH), 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).· 

E~ample62 

1-(3-Aminobenzisoxafl~J~5'-yl)-3-tritluoromethyl-6-(2'-.isopropylaminomethyl-3-

0uoro-[1,1 ']-biphen-4~Yl]-1,4,5,6-tetrah~dropyrazolo~[3,4-c]-pyridin-7-one 
triftuoroacetic acid satt., : 

;·:. 

F3~ F. 

• .{)--(I . A a 

Y)-NH2.TFA 
... , 0-N 

10 To the interme<1:i~t~ bromide from Example 59, P~ D (0.62 g, l.J mmol) in 

CH3CN (25mL) was a4d~ isopr0pylamine (0.52 tnL, 6.~ mmol). After 24h the reaction 

w'as concentrated and ~urlfication by HPLC (Cl 8 revers~ phase column, elution with a 

H20/CH3CN gradient \Vith 0.5% TFA) arid fteeze-dryint afforded 308 mg (43%) oHhe 
" . . -~ 

title compound of Example 62 as a white ·solid: HRMS (M+Ht for C30H21F4N602: ·. 

15 579.2158; 1H NMR (DMSO-d6) 8 8.73 (m, 2H), 8.12 (d,j=l.BHz, IH), 7.79 (dd,j=2.2, 
. ;· ·. . .:· 

20 

8.8Hz, IH), 7.72 (dd,f=l.~, 7.3Hz, IH), 7~63-7.49 (m, 4H), 7.43 (m+s, 2H), 7.31 (dd, 

j=l.4, 8Hz, IH), 6.60 (m, IH), 4.16 (t,j~.2Hz, 2H), 4.1J(m,2H), 3.26 (m, IH), 3.20 (t, 

j=6.2Hz, 2H). 1.14 (d,j=6.6Hz, 6H). 

E.xample63 

1-(3-Aminobenzisoxazol-5'-yl]-3-triftuoromethyl-6-(2'-N-(2-methylimidazol-1-
.. . . ; ~ 

yl)methyl-3-0uoro-(l,l~],,;biphen-4-yl]-l,4,5,6-tetrahydropyrazolo-[3,4-c)-pyridin-7-

one trifluoroacetic acid s~lt. 

f3~ F. 

f ' N N~,N .• ~ 
~ 

NH2. TFA 

0-N 
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. . 

To the intermediate bromide from Example 59, Part D (0.2 g, 0.3 mmol) in CH3CN 

(15 mL) was added 2-mefhylimidazole (CJ~l l mL, 1.3 nifu~l). After 24h the reaction was 

concentrated and purification by HPLC (Cl8 reverse phase column, elution with a 

H20/CH3CN gradient with 0.5% TFA) and freeze-drying afforded 80 mg (34%) of the 

5 title compound of Example 63 as a white solid: HRMS (M+Ht for C31H24F_.N1Ch: 

602.1908; 1HNMR(DMSO-d6)S8.12d,j=l.8Hz, lH), 7.79dd,j=2.l, 9.lHz, lH), 7.60 

(m, 2H), 7.48 (dt,j=2.2, 4.7Hz, IH), 7.43-7.33 (m, 4H), 7.31 (d,j=l.8Hz, IH), 7.28 (dd,j= 

1.8, 8.lHz, lH), 7.12 (dd,j=8.2Hz, IH), 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+Ht for C31H2,.F'4N102: 602.1908. 

10 

15 

Example64 

1-[3-Aminobenzisoxazol-S'-yl]-3-trifluoromethyl-6;.[2 '-N-pyrrolidinomethyl-3-fluoro­

(1,1 ']-biphen4-yl]-1,4,S,6-tetrahydropyrazolo-(3,4-c]-pyridin-7-one trifluoroacetic 

acid salt. 

'):p . x l, I,.-

~NH2.TFA 
0-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 (Cl 8 reverse phase column, elution with a 

H20/CH3CN gradient with 0.5% TFA) and freeze-drying afforded 113 mg (36%) of the 

20 title compound of Example 64 as a white solid. HRMS (M+Ht for C31H27F4N602: 

591.2141; 1H NMR (DMSO-d6) S 8.11 (d,j=2.2Hz, IH), 7.79 (dd,j=2.l, 9.IHz, lH), 7.74 

25 

m, lH), 7.58 (m, 4H), 7.42 (m, 2H), 7.28 (dd,j=l.5, 8.lHz, lH), 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,j=6.2Hz, 2H), 2.82 (m, 2H), 1.81 

(m,4H). 
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Example65 

l-(3"'.'Aminobenzisoxazol-5'-yl]-3-trifluoromethyl-6•(2'•oximinomethyl-3-0uoro-(1,l ')­

biphen-4-yl]-l,4,S,6-tetrahydropyrazolo-(3,4-c)~pyr•din-7-one trifluoroacetic acid 

salt. 

F3)-0N ~ 
N,N>-(' ~ 
~ 0 ,# 

Y)-NH2 .TFA 

0-N 

l-[3-Cyano-4-fluorophenyl]-3-trifluoromethyl-6-[2 '-fonnyl-3-fluoro-[l, I ']-biphen-

4""yl]-l ,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one from Example 59, Part B (2 g, 3.8 

mmol) was reacted withN-acetylhydroxylamine (0.57 ~' 7.6 mmol) and ~C03 (1.6 g,l l.5 

mmol) in DMF (15 mL). The reaction was stirred 18h, then extracted with EtOAc , 

10 washed with water, brine and dried(MgS04). Purification through silica using (2:1) 

hexanes/EtOAc as eluent afforded 1.6 g of a white solid. A portion (I OOmgs) of this solid 

was further purified by HPLC (Cl 8 reverse phase column, elution with a H20/CH3CN 

gradient with 0.5% TFA) and freeze-dried to afford 48 mg of the title compound of 

Example 65. HRMS (M+Ht for C21H19F4N60J: 551.1436; Analysis calc'd for 

15 C21H1sf4N60J (TFA)0.6: C:54.73;H:3.03;N:13.58; found C:54.7l;H:3.10;N:l3.55 

20 

Example 66 

1-(4-Methoxyphenyl)-3-triftuorpm~thyl-6-(2':(3-(R)-hydroxy-N-pyrrolidinyl)methyl­

J.;.Ouoro-(1,l')-biphen-4-yll.;1,4,S,6-tetrahydropyrazolo-(3,4-c)-pyridin-7-one 

trifluoroacetic acid salt. 

f3\-('N 
N~~>--(' ¢0 

OMe 

F. 

TFA 

Part A. l-(4-Methoxyphenyl)-3-trifluoromethyl-6-(4-bromo-2-fluorophenyl]-1,4,S,~ 

tetrahydropyrazolo-(3,4-c)-pyridin-7-one. 
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The trione intenn_ediate 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 
mixtureofMeOH(30mL) andAcOH (lOmL) for 18h. The reaction was cooled, 
concentrated and dissolved in EtOAc. The EtOAc layer was washed with NaHCDJ, brine, 

5 and dried (Na2S04). Purification through silica using (4: 1) hexanes/ EtOAc as eluent 
afforded 0.22 g (35%)ofthe title compound as a yellow oil. LRMS (ES+): 484-486 

(M+Ht. 

Part B. l-[4-Methoxyphenyl)-3-trifluoromethyl-6-(2'-hydroxymethyl-3-0uoro-(1,l ')­
l 0 biphen-4-yl)-1,4,S,6-tetrahydropyrazolo-(3,4-c]-pyridin-7-one. 

1-[ 4-Methoxyphenyl}3-tritluoromethyl-6-[ 4-bromo-2-tluorophenyl]-l ,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 l 8h the 
reaction was filtered, concentrated, and the crude aldehyde used in next step. LRMS (ES-): 

15 508 (M-H)-. To the aldehyde in MeOH (lOmL) at o0c was added NaB"4 (21 mg, 0.5 
mmol). After 2h the reaction was quenched with water, extracted with EtOAc and dried 
(MgS04). Purification l,>y chromatography on silica with (2: l) hexanesl EtOAc as eluent 

afforded 0.1 g (43%) of the title compound as a clear oil: 1H NMR (CDCh) B 7.54 (m, 
lH), 7.51(d,j=9.1Hz,2H), 7.44-7.33 (m, 3H), 7.26-7.18 (m, 4H), 6.95 (d,j=9.2Hz, 2H), 

20 4.59 (s, 2H), 4.13 (m, 2H), 3.82 (s, 38), 3.23 (t,j=6.6Hz~ 2H). 

Part C. l-(4-Methoxyphenyl)-3-triOuoromethyl-6-(2'-(3-(R)-hydroxy-N­
pyrroUdinyl)methyl-3-0uoro-(1,l ']-biphen-4-yl]-1,4,S,6-tetrahydropyrazolo-(3,4-c)­
pyridin-7-one trifluoroacetic acid salt. 

25 To a solution of 1-[ 4-methoxyphenyl]-3-trifluoromethyl-6-[2' -hydroxymethyl-3-
tluoro-[ l ,l ']-biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[3,4-c ]-pyridin-7-one (0.1 g,0.19 
mmol) in CH2Ch (20 mL) was added PBr3_(0.026 mL, 0.27 mmol) and the reaction was 

I 

stirred 2h. After quenching with ice water, the bromide was extracted with CH2Ch, 
washed with brine and dried (Na2S04). Acetonitrile (20 mL) and R-(3)-pyrrolidinol (85 

30 mg, 0.97 mmol) were added to the crude bromide and the reaction was stirred 72h. The 
reaction was concentrated and purification by HPLC (Cl8 reverse phase column, elution 
with a H20/CH3CN gradient with 0.5% TF A) and freeze-drying afforded 90 mg (66%) of 

the title compound of Example 66 as a white solid: HRMS (M+Ht for C31H29F4N403: 
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581.2191; 1H NMR (DMSO-d6) ~ 7.78 {m,IH);· 7.58( m, 3H), 7.53 (d,j=8.7Hz, 2H), 7.41 

{m, 2H), 7.27 (dd,j=8.1, L9Hz, lH), 7.()5 (d,j=9.2Hz,2H), 4.49 (d,j=S.5Hz, lH), 4.38 

(m, 2H), 4.13 t,j=5.5Hz, 2H), 3.81 (~, 3H), 3.74-3.38 (m, 3H), 3.18 {t,j=6.2Hz, 2H), 2.94 

(m, 2H), 2.1-1.75 (m, 2H). 

Example67: 

l-[3-Aminomethylphenyl]-3•trifluoromethyl-6-(2 '-methylsulfonyl-3-fluoro-(1,1 ']­

biphen-4-yl]-1,4,S,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one triftuoroacetlc acid 

.salt. 

F,:~N-A ~ 
~()~ 
~NH2.TFA . 

Part A. l-[3-CyanophenyJ)..;3-trifluoromethyl-6-(4-bromo-2-fluorophenyl]• l,4,S,6-

tetrahydropyrazol0-(3,4-c]-pyridiiJ~7-one. 

The trione intermediate from Example 53, Part B (1.8 g, 4.7 mmol) and 3-

cyanophenylhydtazine HCI (I g, 6. l mmol) were heated to reflux in MeOH (60 mL) and 

15 AcOH (15 mL) for 18h~ The solvents were removed and CH2Ch/water added."The product 

was· extracted with CH2Ch, washed with brine and dried (Na2S04). Purification by 

chromatography on siUca with (2:1) hexanes/EtOAc as eluent afforded 1.26 g (56%) of the 

title compound. LRMS (ES-): 476.9-478 (M-H)-. 

20 · Part B. l-(3.;Cyanophenyl)-3-triftuoromethyl-6-(2 ';..methylsulfonyl-3-fluoro-(1,l ')­

biphen-4-yl)-l,4,S,6-tetrahydropyrazolo-(3,4-c]-pyridin-7~00e. 

l-[3-Cyanophenyl]-3-trifluoromethyl-6-[ 4-bromo-2-fluorophenyl]-1,4,5,6-

tetrahydropyi-azolo-[3,4-c ]-pyridin-7-one (1.2 g, 2.5 nimol) was coupled with 2-

thiomethylphenyl boronic acid {l g, 5.9 mmol) via StJzuki procedure. Purification by 
I . . . 

25 chromatography on silica with (2: 1) hexanes/EtOAc as elµent afforded 1 g of a yellow 

30 

foam. The thiomethyl intermediate was· dissolved in CH2Ch, cooled to o0c and 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 (MgS04) to afford 

0.73 g (52%) of the title compound as a yellow foam. 
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Part C. l-(3-Aminomethylphenyl)-3-triOuoromethyl-6-[2'-111ethylsulfonyl-3-0uoro­
(l,l ']-biphen-4-yl)-l,4,5,6-tetrahydropyrazolo-[3,4-c)-pyridin-7-one triOuoroacetic 
acid salt. 

1-(3-Cyanophenyl]-3-trifluoromethyl-6-[2'-methylsulfonyl-3-fluoro-[l,1 ']-biphen-
5 4-yl]-1,4,5,6-tetrahydropyrazolo-[3,4-cl:pyridin-7-one (0.7 g, 1.3 mmol) was hydrogenated 

on the Parr at 45 psi in EtOH (30 mL) and TF A (2 mL) for 24h. The reaction was filtered 
through Celite®, concentrated and purification by HPLC (CI 8 reverse phase column, 
elution with a H20/CH3CN gradient with 0.5% TF A) and freeze-drying afforded 225 mg 
(26%) of the title compound of Example 67 as a white solid: HRMS (M+Ht for 

10 C21H23F4N4Q3S: 559.1449; 1H NMR (CDCh) a 8.23 (s, 2H), 8.13 (dd,j=l.l, 7.7Hz), 7.79-
7.67 (m, 3H), 7.66-7.65 (m, lH), 7.58 (s, lH,+m, 2H), 7.44 (m, 2H), 7.33 (dd,j=l.8, 8Hz, 
lH), 4.17 (m, 4H), 3.18 (t, j=6.2Hz, 2H), 2.94 (s, 3H). 

Example 68 
15 l-[4-Methoxyphenyl]-3-((imidazol-l-yl)methyl)-S-methyl-6-[(2'-N-

pyrrolidinylmethyl-(1,1 ')-biphen-4-yl))-1,6-dihydropyrazolo-(4,3-d]-pyrimidin-7-one, 
bis-triOuoroacetic acid salt. 

/-\ .TFA 

No/N~N, .TFA 

. N)'l~'J'OJo 0 ·~I 0~°'6N 
MeO· 

Part A. l-(4-Methoxyphenyl)-3"'.(ethoxycarbonyl)-5-methyl-6-[(4-bromophenyl))-1,6-
20 dihydropyrazolo-(4,3-d]-pyrimidin-7-one. 

To a solution of l-( 4-Methoxyphenyl)-3-( ethoxycarbonyl)-4-azido-5-[(4-
bromophenyl)aminocarbonyl]pyrazole from Ex.ample 11, Part A (2.00 g, 4.12 rnmol) in 
ethanol was added tin (II) chloride dihydrate (3.7 g, 16.5 mmol) and the solution was 
stirred at reflux for 1 h. The solution was filtered through a pad of silica gel and the silica 

25 rinsed with EtOAc. The volatiles were removed under reduced pressure and the residue 
was taken up in ethyl acetate, washed with IN sodium hydroxide and brine, dried (MgS04) 
and concentrated. The residue was refluxed for 2 hours in I 0 mL ofN,N­
dimethyJacetamide dimethyl acetal. The volatiles were removed under reduced pressure 

175 



W000/39131 PCT/US99/30316 

and the solid residue was taken up in 20 mL of glacial acetic acid and stirred atreflux for 2 

h~ The reaction was coo-Jed· and· concentrated, and the residue was taken uj> in ethyl 

acetate, washed with saturated sodium bicarbonate and brine, dried (MgS04) and 

concentrated to afford 1.5 g (75%) of the title compound as a solid. LRMS (ES+): 

5 483.0/485.0 (M+H)+. 

Part B. 1-(4-Methoxyphenyl);.3-(hydroxymethyl)-5-methyl-6-[(4-bromophenyl)J-1,6-

dihydropyrazolo-(4,3•d)-pyrimidin-7-one~ 

To a solution of l-(4-Methoxyphenyl)-3-(ethoxycarbonyl)-5-methyl-6-((4-

10 bromophenyl)]-1,6-dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one (0. 74 g, 1.53 mmol) in 20 

mL of 1:1:1 methanol/THF/waterwas 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 IN HCl and extracted with ethyl acetate. This extract was washed with 

15 brine, dried (MgS04) and concentrated to 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 chlorofonnate (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 reaction was quenched with excess 1 N 

20 HCI and diluted with ethyl acetate. The organics were washed with brine, dried (MgS04) 

and concentrated. The residue was purified by flash chromatography· (elution with 2: 1 

hexanes/ethyl acetate) to afford 0.40 g (73%) of the title compound. 

Part C. l-(4-Methoxyphenyl)-3-((imidazol-l-yl)methyl]-5-methyl-6-((4-

25 bromophenyl))-1,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one. 

To a solution of l-( 4-Methoxyphenyl)-3-(hydroxymethyl)-5-methyl-6-[(4-

bromophenyl)]-l,6-dihydropyrazolo-[ 4,3-dJ-pyrimidin-7-one (0.19 g, 0.43 mmol) in 10 

mL of methylene chloride 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 

30 with water, diluted with ethyl acetate, washed with brine, dried. (MgS04) and eoncentrated 

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 

176 



···--··-··-------------

W000/39131 PCT/US99/30316 
;::,·· .. -; 

was diluted with ethyl a~_etate, washed with brine, dried. (Mg~04) and concentrated to 
afford 160 mg (76%) of the title compound, which was sufficiently pure to be used without 
purification. LRMS (ES+): 491.1/493.l (M+H)+. 

5 Part D. l-(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 1-(4-Methoxyphenyl)-3-[(imidazol-l-yl)methyl]-5-methyl-6-[(4-
bromophenyl)]-l,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-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 

I 0 potassium 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 MgS04, filtered through a pad of silica gel and· 

15 concentrated. The residue was purified by flash chromatography (elution with 2: 1 
hexanes/ethyl acetate) to afford 0.08 g (47%) of the title compound. LRMS (ES+): 517.2 
(M+H)+. 

Part E. l ~[4-Methoxyphenyl)-3-[ (imidazol-l-yl)methyl)-5-methyl-6-[(2 '-N-
20 pyrrolidinylmethyl-[1,1']-biphen-4-yl))-1,6-dihydropyrazolo-(4,3-d)-pyrimidin-7-one, 

bis-tritluoroacetic acid salt. 

To a solution of l-[4-Methoxyphenyl)-3-[(imidazol-l-yl)methylJ-S-methyl-6-[(2'­
fonnyl-[I, I ']-biphen-4-yl)]- l ,6-dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one (80 mgt 0.15 
mmol) in 5 mL of THF was added pyrrolidine (0.05 mL, 0.60 mmol) and then sodium 

25 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 NaHC03• The organics were washed 
with brine, dried (MgS04) and concentrated. The residue was purified by prep HPLC 
(C18 reverse phase columnt elution with a H20/CH3CN gradient With 0.5% TFA) and 

30 lyophilized to afford 28 mg (24%) of the title compound of Example 68. LRMS (ES+): 
572.4 (M+Ht. 

Examples 69 and 70 
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1..;(4-Methoxyphenyl]..;~'."((tetrazol-1-yl)methyl)-S-methyl-6-( (2 '-N-pyrrolidinylmethyl­

(l;l']-biphen-4-yl)]-1,6-dlhydropyrazolo-[4,3•d)-pyrimidfl1~7-one, trifluoroacetic acid 

salt (Example 69) and 1-[4-Methoxyphenyl]-3-[(tetrau;ol-2-yl)methyl]-S-methyl-6-((2'-

N-pyrrolidinylmethyl-[1,l')-biphen-4-yl)]-1,6-dihydropyrazolo-(4,3-d]-pyrimidin-7-

· one, trifluoroacetic acid salt (Example 70). 

F~ 
.TFA 

N •• N,N?:; . TFA N •• N.N~ 
N~Cffa 'I· N~Cila 

9
NN I 0 N°'°: 0 

9
N.N I 

0 
N°'°: 0 

~ I ~ ~. I ~ 
~ ~ . ~ 

Meo Example 69 Meo Exam~le 70 

Part A. 1-( 4-Methoxyphenyl)-3-((tetrazol-1-yl)methyl]-5-methyl-6-[(4-bromophenyl))-

1,6-dihydropyrazolo-(4,3-d)-pyrimidin-7..;one and 1-(4-Methoxyphenyl)-3-((tetrazol-2-

yl)methyl)-5-Diethyl-6-((4-bromophenyl)]-l,6-dihydropyrazolo-(4,3-dl-pyrimidin-7-

10 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 

15 with water, diluted with ethyl acetate, washed with brine, dried (MgS04) and concentrated 

to afford a crude bromide, which was used without purification. 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). 1'.he reaction was allowed to stir at ambient temperature 

for 16 h. The reaction was diluted with ethyl acetate, washed with water and brine, dried 

20 (MgS04) and concentrated to afford 180 mg (81 % ) of a:n approximately I: 1 mixture of the 

title compounds, which was sufficiently pure to be used without purification. 

PartB. l-(4-Methoxyphenyl]-3-[(tetrazol-1-yl)methyl)-5-methyl-6-[(2'-N­

pyrrolidinylmethyl-(1,1']-biphen-4-yl))-1,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one, 

25 tritluoroacetic acid salt (Example 69) and 1-(4-Methoxyphenyl]-3-[(tetrazol-2-

yl)methyl]-5-methyl;.6-((2'-N-pyrrolidinylmethyl-(t,1']-biphen-4-yl))-1,6-

dihydropyrazolo-(4,3-d)-pyrimidin-7-one, trifluoroacetic acid salt (Example 70). 
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Following the procedures described in Example 68, Piµ"ts D and E, 1-( 4-
Methoxyphenyl}3-[(tetrazol-l-yl)methyl]-5-methyl-6-[( 4-bromophenyl)J-1,6-
dihydropyrazolo-[4,3-d]-pyrimidin-7-one and 1-( 4-Methoxyphenyl}3-[(tetrazol-2-
yl)methyl]-5-methyl-6-[( 4-bromophenyl)]-1,6-dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one 

5 were converted into the title compounds of Examples 69 and 70. The final products were 
separated by prep HPLC (Cl 8 reverse phase column, elution with a H20/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 (M+Ht. 
Example 70: LRMS (ES+): 574.3 (M+Ht. 

10 

Example71 
1-(3-Aminobenzisoxazol-5'-yl)-3, 5-dimethyl-6-(2'-N-dimethylaminomethyl-(1,1 ')­

biphen-4-yl)-1,6-dihydropyrazolo-(4,3-d)-pyrimidin-7-one, tritluoroacetic acid salt. 
~c. µ;«OJ, . TFA 

~~°'6-
o.N . 

15 Part A. Ethyl (1-(3-cyano-4-fluoro)pbenyl]-3-methyl-4-nitro pyrazole-5-carboxylate. 
Ethyl [l-(3-cyano-4-fluoro )phenyl)-3-methylpyrazole-5-carboxylate (32.3 g, 

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 

20 and allowed to stir overnight with wanning to ambient temperature. The solution was 
neuttalized with aq K 2C03 and the product was extracted with EtOAc. The organics were 
dried over MgS04, filtered through a plug of silica gel and the volatiles removed in vacuo 
to afford 35.0 g (93%) of the title compound. LRMS (NH3-DCI): 336.2 (M+~t. 

25 Part B. [1-(3-cyano-4-fluoro )phenyl]-3-methyl-4-nitropyrazole-5-carboxylic acid. 
Ethyl 1-(3-cyano-4-fluoro )phenyl-3-methyl-4-nitro-pyrazole-5-carboxylate ( 17.5 g, 

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 withiit 2 hrs. The product was ~xtracted with water and acidified 

with dilute HCI. The. product was e~tracted with EtOAc and dried ·over MgS04, and the 

volatiles were removed in vacuo to afford 12.5 g (78%) ofthe title compound. LRMS (ES­

): 579.2 (2M-Hr~ 

Part C. fl-(3-cyano-4.;fl~oro)phenylJ-3-methyl-4-nitFO-S-((4- ·· 

bromophenyl)amino~arbonyl]pyrazole. , .. ·. 

[ 1-(3-Cyano+fl~oro )phenyl]-J~~ethyl-4-nitropyrazole-5-carboxylic acid ( 11.5 g, 
. . ' . . 

39.63 mmol) was diss91ved in 300 ml of a 1: 1 mixture qf CH2ChffHF followed by the 
. . 

10 addition of 5.18 ml (S?;# mmol) of oxalyl chloride and:l·drop ofDMF. This mixture 

was stirred at ambient'.t~perature for 2 h. The volatile8 were removed and the crude acid 
·.·.· 

chloride was dried unq~ high vacuum for 1 h. The aciq chloride was then dissolved in 
•'.. .:· .. 

200 ml of CH2Ch foll!>wed by the addition of 4-bromoaniline (6.13 g, 35.66 mmol) and 
~- . . . . . ; '· 

DMAP (14.52 g, 118;~~.mmol) and the resulting mixtw;e was stirred at ambient . 

15 temperature for 16 h .. Th~ solution was filtered through• a plug of silica gel and the 

volatiles were removed. ·The crude product was dissolv~ in a minimal amount of EtOAc 

and triturated with ethyl ether to afford 8.98 g (78%) ofthe title compound. LRMS {ES): 

414.1 (M-Hr. 

20 Part D. ·. [1-(3-cyano-4-tluoro)phenyl]':'3-methyl-4-anilno-5-[(4-

bromophenyl)aminoca:rbonyl)pyrazole. 

[l-(3-Cyano-4~fluoro )phenyl]-3.:.methyl-4-nitro-S~[(4-

bromophenyl)aminoc¢.onyl]pyrazole _ (7 .98 g, 17 .96 minol) was dissolved in 300 ml of 

methanol and cooled in an ice/water ba~ followed by the addition of CuCl (21.34 g, 

25 215.59 mmol) and the .. sl~w addition ofNaBH. (13.56 g, 251.52 mmol) and stirred with 

wanning to ambient t~perature over 2 }i. The solution·was poured through a pad of silica 

gel and the volatiles ~oved to yield 7.1 lg (95%) of the title compound that was 

suffi.Ciently pure to be U!;ed without purification. 

30 Part E. (1-(3-cyano-4-tlu_oro )phenyl] .. 3, S-dimethyl-6-(4-bromophenyl)-1,6-

dihydropyrazolo-[4J-dj-pyrimidin-7-one. 

[ 1-(3-Cyano-4-fJuoro )phenyl]~3-methyl-4-amino~5-[( 4-

bromophenyl)aminoc~bonyl]pyrazole (4.00 g, 9.65 mmol) was refluxed in a neat solution 
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·' ·.: 

of N.N-dimethylacetamide dimethyl acetal (50 ml) for I h. The volatiles were removed in 
vacuo and the crude in~tttmediate was thlm. refluxed in I OOJnl of glacial acetic acid for I h. ...... 

.. ·. 

The volatiles were removed in vacuo and the residue was washed with ethyl ether and 
dried to afford 2.2 g (53%) of the title compotind. 

Part F. 1-[3-Aminobenzisoxazol-S'-yl]-3, S-dimethyl-6-[2'-formyl-(1,l ']-biphen-4-yl]- · 
1,6-dihydropyrazolo-[4,3-dJ-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-dj-pyrimidin-7-

10 one was converted into the title compolllld. 

Part G. 1-(3-Aminobenzisoxazol-S'-yl]-3, S-dimethyl-6-(2 '-N-dimethylaminomethyl­
(l,1']-biphen-4-yl]-1,6-dihydropyrazolo-(4,3-d)-pyrimidin-7-one, triOuoroacetic acid 
salt. 

15 1-[3-Aminobenzisoxazol-5'-yl]-3, 5-dimethyl-6-[2'-fonnyl-[l,l 'J-biphen-4-yl]-
1,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one (0.80 g, 1.67 mmol) was dissolved in 100 ml 
of I: 1 CHCJ3/fHF followed by the addition of a 2.0M solution of dimethyl amine in 
methanol (3.3 ml, 6.71 mmol) and l ml ofHOAc. The solution was stirred at ambient 
temperature for l 0 min followed by the addition of sodium triacetoxyborohydride (0. 71 g, 

20. 3.35 mmol) and the solution was stirred at ambient temperature overnight. After 18 hat 
ambient temperature more CHCh was added (I 00 mL) and the organics washed with 
water, dried (MgS04) and evaporated. The residue was purified by prep HPLC (Cl 8 
reverse phase column, elution with a H20/CH3CN gradient with 0.5% TFA) and 
lyophilized to afford the title compolllldofExample 71 as a white solid. LRMS (ES): 

25 506.2 (M+Ht. · 

Examplen 
I 

1-(3-Aminobenzisoxazol-5'-yl]-3-methyl-6-(2'-N,N -dimethylaminomethyl-(l ,1 ']-
biphen-4-yl]-1,6-dihydropyrazolo-(4,3-dj-pyrimidin-7-one, tritluoroacetic acid salt. 
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Heh~ . .TFA 

~N~~ ?u o~-~ 
11-NI\ 

Part A.· [1-(3-cyano-4-tluoro)phenyl]-3-methyl-6-(4-bromophenyl)-l,6- · 

dihydropyrazolo-(4,3-dj-pyrimidin-7-one. 

[1-(3-Cyano-4-fluoro)phenyl]-3-methyl.;.4-amino-5-[( 4-

5 bromophenyl)aminocarbonyl]pyrazole from Example 71, Part D , (2.48 g, S.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 ~mpound. 

10 Part B. l-(3-Aminobenzisoxazol-5'-yl]-3-methyl-6-(2'-formyl-[1,1 ']-biphen-4-yl]-1,6-

dihydropyrazolo-(4,3-d]-pyrimidin-7-one. 

15 

Following the prQcedures described in Example 47; Part C, [l-(3-cyano-4-

fluoro )phenyl]-3-methyl-6-( 4-bromophenyl)-1,6-dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one 

was converted into the title compound. 

. PartG. 1-(3-Aminobenzisoxazol-5'-yl)-3 .. methyl-6-(2'-N,N-dimethylaniinomethyl­

(1,l :t]-biphen-4-yl]-1,6-dihydropyrazolo-(4,3-d)~pyrimidin-7-on~ trifluoroacetic acid 

salt. 

Following the procedure dt?Scribed in Example 71, Part G, l-[3-

20 Aminobenzisoxazol-5' -yl]-3-methyl-6-[2' -fonnyl-[l, l ']..,biphen-4-yl]-1,6-

dihydropyrazolo-[ 4,3~d]-pyrimidin-7-one was converted into the title compollnd of 

Example 72 as a white solid. LRMS (ES): 492.2 (M+Ht. 

Example73 

25 1-(3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2 '-N-isopropylaminomethyl-(1,1 ')-

biphen-4-yl]-1,6-dihydropyrazolo-(4,3-dJ-pyrimidin-7-one, trifluoroacetic acid salt. 

182 



W000/39131 PCT/US99/30316 

H3C N .TFA Nxi M i: 'Ov5y 
To a solution of 1-((3-aminobenzisoxazol-5 '-yl]-3-methyl-6-[2' -(hydroxymethyl} 

[ l, l ')-biphen-4-yl)-1,6-dihydropyrazolo-[ 4,3-d]-pyrimidin-7-on~ an intermediate from 
Example 72, Part B, (0. 70 g, 1.57 mmol) in 200 mL of methylene chloride was added 

5 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 KiC03 
solution and the product extracted using EtOAc. The bromide was dried using MgS04, 
filtered and dried under vacuum. A portion of the crude bromide (0.14 g, 026 mmol) was 
dissolved in 100 ml ofCH3CN followed by the addition ofisopropyl amine (0.22 mL, 2.5 

I 0 mmol) and the resulting mixture was stirred overnight. The volatiles were removed in 
vacuum and the product purified by prep HPLC (Cl 8 reverse phase column, elution with a 
H20/CH3CN gradient with 0.5% TF A) and lyophilized to afford the title compound of 
Example 73 as a white solid. LRMS (ES+): 506.2 (M+H)+. 

15 Example 74 
l-(3-Aminobenzisoxazol-5'-yl]-3-methyl-6-(2'-(3-(R)-hydroxy-N-pyrrolidinyl)methyl­
U,l')-biphen-4-yl]-l,6-dihydropyrazolo-(4,3-dj-pyrimidin-7-on:e, trifluoroacetic acid 

salt. 

OR 
R~· :." Npc;i 0 

N o 0.. ~- .TFA 

~u 
0 NH.z 

"N 

20 To a portion of the crude bromide from Example 73 (0.14 g, 0.26 mmol) in I 00 ml 
of CH3CN was added (R)-3-hydroxypyrrolidine hydrochloride (0.32 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 
(Cl 8 reverse phase column, elution with a H20/CH3CN gradient with 0.5% TFA) and 
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lyophilized to afford the title compo~d of Example 74 as a white solid. LRMS (ES): 

534.2 (M+Ht, 

Example7S 

5 1-[3-Aminobenzisoxazol-S'-yl}-3-methyl-6-(4-(4,S-dihydroimidazol-1 '-yl)phenyl)-l,6-

dihydropyrazolo-[4,3-dj~pyrimidin-7-one, triftuoroacetic acid salt. 

~:r_;;.~ .m 
~o~~ 
~ v 
o.N NI\ . . . 

Part A. [N-(4-nitrophenyl)-N'-tert-butyloxycarbonyl]ethyJene diamine. · 

To a solution of 4-fluoro-nitrobenzene (3.31 ml, 31.21 mmol) in 200 mL of THF 

l 0 was added 2-N-BOC ethylene di amine (5.0 g, 3 l .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 residue was purified by flash eolwnn chromatography (elution with 1:1 

hexane/EtOAc) to afford 4~ 17 g ( 47%) of the title compound. 

15 Part B. (N-(4-aminophenyl)-N'-tert-butyloxycarbonyl]ethylene diamine. 

[N-(4-nitrophenyl)-N'-tert-butyloxycarbonyl]ethylene diamine ( 4.17 g, 14.82 

mmol) was dissolved in 100 ml of MeOH followed by the addition of l 0% Pd/C (0.42 g) 

and placed on a Parr shaker under 55 psi ofH2 for 1 h. The solution was filtered through a 

pad ofCelite and the volatiles wer~ removed to afford 3.35 g (90%) of the title compound. 

20 LRMS (ES+): 252.4 (M+Ht. 

Part C. (1-(3-cyano-4-ftuoro)phenyl)-3-methyl-4-nitro-S-([4-(2-N-(tert­

butoxycarbonyl)aminoethylamino)phenyl]aminocarbonyl]pyrazole. 

1 [l-(3-Cyano-4-fluoro )phenyl]-3-methyl-4-nitropyrazole-5-carboxylic acid from 

25 Example 71, Part B (1.00 g, 3.44 mmol) was dissolved in 100 ml of 1:1 CH2Cl:{fHF 

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 temperature for 2 h .. The volatiles were removed under 

vacuum and the crude ~cid chloride was dried under high vacuum for l hr. The residue 

was then dissolved.in 100 ml ofCH2Cli followed by theaddition [N-(4-aminophenyl)-N'-
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·, 

tert-butyloxycarbonyl]ethylene diamine (0.87 g, 3.44 mmol) .and DMAP (l .26 g, 10.33 
mmol). The solution was allowed to stir overnight. The volatiles were removed under 
reduced pressure and the residue was purified by flash column chromatography (eluting 
with 1:1 hexane/EtOAc) to afford 1.15 g (64%) of the title compound. LRMS (ES+): 

5 524.2 (M+Ht. 

Part D. l-(3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[4-(4,S~dihydroimidazol-1 '­
yl)phenyl)-1,6-dihydropyrazolo-(4,3-d)-pyrimidin-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 
IO was added CuCl (2.60 g, 26.63 mmol) and KBR. (1.66 g, 30. 75 mmol}. The reaction was 

stirred at rt for 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% fonnic 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 ofDMF and 2 ml ofH20 and then there was 

15 added acetohydroxamic 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 productwashed twice with brine and the product dried over MgS04 and the volatiles 
removed under vacuum. The product was purified using prep HPLC (Cl 8 reverse phase 
column, elution with a H20/CH3CN gradient with 0.5% TF A) and lyophilized to afford 

20 the title compound of Example 75 as a white solid. LRMS (ES): 427.1 (M+Ht. 

25 

Example76 
1-(3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2'-N-(cyclopropylmethyl)aminomethyl­

[l,1 ']-biphen-4-yl)-1,6-dihydropyrazolo-(4,3-dJ-pyrimidin-7-one, triDuoroacetic acid 
salt. 

ff.5C N • TFA 

NX;.n_i~p 
~ 0 I_,,, u 
l}N~ 

To the crude bromide from Example 73 (0.03 g, 0.056 mmol) in 100 ml of CH3CN 
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 (Cl 8 reverse phase column, elution with a H20/CH3CN gradient 

with o~5% TFA) and lyophilized to afford the title compQund ofExample76 as a white 

solid. LRMS (ES): 518.2 (M+Ht. 

5 Example77 

1-(3-AminobenzisoxazQl-S'~ylJ-J~methyl-6-[2'-N-pyrrolidinylmethyl-[1,t ']-biphen-4-

yl)-1,6-dihyctropyrazolo-(4,3-d]-pyrimidin-7-o~e; trifluoroacetic acid salt. 

~tr-;1 0 
N 0 015·: :TFA 

I ~ . 
.& . 

0.N Nffz 

Following the procedure described in Example 47, Part D, 1-[3-
, ·. . 

10 Aminobenzisoxazol-5'~yl]-3-lJ1ethyl-6-[2'-formyl-[l,l ']~biphen-4.:.y1]-l,6-

dihydropyrazolo-[4,3•d].;.pyrimidin-7-one from Example 72, Part B was converted into the 

title·compound of Example 77. LRMS (ES): 518.2 (M+H)+. 

Example78 

l S 1-(3-AminobenZisoxazol-S'-yl]-3-metbyl-6-(2';.(N-methyl.;.N-isopropyl)aminomethyl-

[1,1 ')-biphen-4-yl]-1,6-dihydropyrazolo-[4,3-d]-pyrimidfu.-7-oi1e, · tritluoroacetic acid 

salt. 

H3C ·N. .TFA 

N~~ ky 
N 0 n ;:-< .. '7u 

NI\. 
O.N . 

To a solution of 1-((3-aminobenzisoxazol-5'-yl]-3-methyl-6-[2'-formyl-[l,l ']-

20 biphen-4-yl]-1,6-dihydropyrazolo-[4,3-dJ-pyrimidin-7-one from Example 72, Part B (0.21 

g, 0.44 mmol) in 100 ml of 1:1 CHChffHF was addedN-methyl-N-isopropyl amine (0.18 

ml, 1.76 mmol) and 1 ml ofHOAc. The solution was stirred 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 (MgS04)and concentrated in vacuo. The 
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residue was purified by Jfrep HPLC (Cl ~::~erse phase ooifunn, elution with a 
H20/CH3CN gradient with 0.5% TF A) and lyophilized tQ afford the title compound of 
Example 78 as a white solid. LRMS (ES+): 534.1 (M+Ht. 

Example79 
1-(3-Aminobenzisoxazol-5'-yl]-J, 5-dimethyl-6-(2 '-(3-(R)-hydroxy-N­

pyrrolidinyl)methyl-(1,1 ']-biphen-4-yl)-1,6-dihydropyrazolo-(4,3-d)-pyrimidin-7-one, 
trifluoroacetic acid salt. 

OH ffaC ?' 

Npr_;r°" 0 
~ 0 co·m 
~NHz 

N 

·10 To a solution of 1-[(3-aminobenzisoxazol-5' ~yl]-3, 5-dimethyl.:.6-[2' -formyl-[ 1,1 ']-
biphen-4-yl]-1,6-dihydropyrazolo-[ 4,3-dJ-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 l 0 min followed by the 
addition of sodium triacetoxyborohydride (0.27 g, 1.26 mmol) and the solution was stirred 

15 at rt overnight. The reaction was quenched with water, extracted with ethyl acetate, and 
the extracts were washed with brine, dried (MgS04) and concentrated in vacuo. The 
residue was purified by prep HPLC (C 18 reverse phase colwnn, elution with a 
H20/CH3CN gradient with 0.5% TF A) and lyophilized to afford the title compound of 
Example 79 as a white solid. LR.MS (ES~: 548.2 (M+Ht. 

20 

25 

Example SO 
1-[3-Aminobenzisoxazol-5'-yl]-3-triOuoromethyl-6-(2'-N,N-dimethylaminomethyl-

11,l 'l-biphen-4-yl]-l,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one, trifluoroacetic acid 
salt. 
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Part A. [1-(3-Cyano4-0uorophenyl))-3-trifluoromethyl-4-nitro-pyrazole-S- · 

carboxylic acid. · 

To a solution of ammonium nitrate (2.4 g, 0~03 mol) iii · 100 mL of trifluoroacetic 

acid at 0 °C was added 1-( 4-fluoro-3-cyano )phenyl-3~trifluoromethyl-pyrazole-5-

5 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. l mL, 0.10 mol). The resulting 

mixture was allowed to stir with wanning to ambient temperature for 72 h. The reaction 

mixture was poured into water, extracted with ethyl acetate, washed with brine, dried 

(MgS04) and concentrated to afford an approximately 2: 1 mixture of product and starting 

10 material, which were separated in the following way. The residue 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 material. The filtrate was extracted with ethyl acetate~ washed with 

brin~ dried (MgS04) an4 concentrated to afford 1.5 g (22%) of pure title compound. The 

solids wereresubjected to the purification procedure to afford.an additional 2.0 g (29%) of 

15 the title compound. 1H NMR (CD30D): 8.13 (dd, lH), 8.02 (m, IH), 7.58 (t, lH). 

Part B. (1-(3-cyano-4-Duorophenyl)]-3-trifluoro~ethyl-6-[2 '-formyl-[1,1 ')-bipheia-4-

yl]-1,6-dihydropyrazolo-(4,3-dj-pyrimidin-7-one. 

Following procedures described in Example 71, Part D, Example 72, Part A and 

20 Example 47, Part C, [ 1 ·{3-cyano-4-fluorophenyl)}.J-tritluoromethyl-4-nitro-pyrazole-5-

carboxylic acid was converted into the title compound. 

Part C. (1-(3-cyano-4-0uorophenyl)]-3-triOuoromethyJ-6-[2 '-hydroxymethyl-(1,1 ')­

biphen-4-yl]-1,6-dihydropyrazolo-(4,3-dj-pyrimidin-7-one and (1-(3-cyano-4-

25 tluorophenyl)]-3-triOuoromethyl-6-[2'-hydroxymethyl-(l,1 ')-biphen-4-yl]-1,4,S,6-

tetrahydropyrazolo-14,3-d]-pyrimidin~ 7-one. 

To a solution of [ 1-(3"'.cyano-4-fluorophenyl)]-3"'.trifluoromethyl-6-(2 '-formyl-

[ 1, 1 ']-biphen-4-yl]-l ,6-dihydropyrazol~[ 4,3-dj-pyrimidin-7-one (0.59 g, l. l 7 mmol) in 

100 mL of THF was added sodium borohydride (0.04 g, 1.17 mmol). The reaction was 

30 stirred at ambient temperature for 3 h and then was filtered through Celite, diluted with 

ethyl acetate, washed with water and brine, dried (MgS04) and concentrated. Purification 

by flash chromatography (elution with 2:1 hexanes/ethyl acetate) afforded 0.13 g of[l-(3-

cyano-4-fluorophenyl)]"'.3-trifluoromethyl-6-[2'-hydroxymethyl-[l,1 ']-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-trifluoromethyl-6-[2 '-hydroxymethyl-[l ,l ']-biphen-4-yl]-
1,4,5,6-tetrahydropyrazolo-[ 4,3-d]-pyrimidin-7-one. 

5 Part D. 1-(3-Andnobenzisoxazol-S'-yl]-3-triftuoromethyl-6-(2'-.N,N­
dimethylaminomethyl-(1,1 ']-biphen-4-yl]-1,6-dihydropyrazolo-(4,3-d)-pyrimidin-7-
one, trifluoroacetic acid salt. 

Following procedures described in Example 47, Part C and Example 71, Part G, [1-
(3-cyano-4-fluorophenyl)]-3-trifluoromethyl-6-[2'-hydroxymethyl-[1, l ']-biphen-4-yl]-1,6-

10 dihydropyrazolo-[4,3-d]-pyrimidin-7-one was converted into the title compound of 
Example 80. LRMS (ES): 546.3 (M+Ht. 

Example Bl 
1-(3-Aminobenzisoxazol-5'-yl)-3-tritluoromethyl-6-12'-N,N-dimethylaminomethyl-

l 5 (1,1']-biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-(4,3-dj-pyrimidin-7-one, 
tritluoroacetic acid salt. 

F~bn J!. . TFA 

~\r~ ..... 0 Nn_ .c-
0.N ~ 

~ u 
Following procedures described in Example 47, Part C and Example 71, Part G, 

the over reduction product [ 1-(3-cy~o-4-fluorophenyl)]-3-trifluoromethyl-6-[2'-
20 hydroxymethyl-[ 1,1 ']-biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[ 4,3-d]-pyrimidin-7-one 

from Example 80, Part C was converted into the title compound of Example 81. LRMS 
(ESl: 548.2 (M+Ht. 

Example82 
25 l-(3-Aminobenzisoxazol-S'-yl)-3-trifluorometbyl-6-(2 '-(3-(R)-hydroxy-N-

pyrrolidinyl)methyl-( 1,l ')~biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-(4,3-d)-pyrimidin-
7-one, trifluoroacetic acid salt. 
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OH 

·~{. 6 
~O °'O·WA 
O.N Nffi 

Following proce~ures described in Example 47, P~ C and Example 79, the over 

reduction product [1-(3-cyano-4-tluoroph~yl))-3-tritluoromethyl-6-[2 ''."hydroxymethyl-

[ 1, 1 'l·biphen-4-yl]- l ,4;5,6~tetrahydropyrazolo-[ 4,3~-pyrimidin-7-one from E:x.ample 80, 

5 Part C wa8 converted into the title compoiind of Example 82. LRMS (ES+): 590.2 

(M+Ht. 

Example83 

1-13-Aminobenzisoxazol-S'-yl]-3-triftuoro~ethyl-6-(2'".'(3-(S)-hydroxy-N-

l 0 pyrrolidinyl}methyl-(l,l 'J-biphen-4-yl]-1,4,~,6-tetrahydropyrazol~[3,4-c]-pyridin-7-

one, triftuoroacetic acid salt. 

FsC~ 

~~N~N ~ )p· 0 ~ ~ 
Y\-NH2 ,N\ 

0-N ~OH 
Following the procedure described in Example 60, except that (S)-3-pyrrolidinol 

was used, the title compound ofEx~ple 83 was prepared. Purification by HPLC and 

15 freeze-drying afforded 37 mg (15%): 1H NMR (DMSO-d6) ~ 8.11 (d,j=l.9Hz, lH), 7.81 

(d,j=9.9Hz, IH), 7.72(m, lH}, 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, lH}, 6.58 (brd s, 2H), 4.48 (d,j=5.SHz, lH), 4.37-

4.29 (m, 2H), 4.23 (t,j=5.9, 2H), 3.50 (m, 2H), 3.18 (t,j=S.9Hz, 2H), 2.95-2.85 (m, 2H, ), 

2.15-1.'i'S (m, 3H). LRMS (ES+): 589.2 (M+Ht. 

20 

Example84 

l-[3-Aminobenzisoxazol-5'-yl)-3-tritluoromethyl-6-[2'-N-(pyrrolindinyl)methyl­

[l,1')-biphen-4-yl]-1,4,5;6-tetrabydropyrazolo-[3,4-c)-pyridin-7-one, triftuoroacetic 

acid salt. 
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F•:~N. ~~ 
'N I 0 /} 

b NH2 
0-N 

Following the procedure described in Example 60, except that pyrrolidine was 
used, the title compound of Example 84 was prepared. Purification by HPLC and freezer 
drying afforded 25mg (11%): 1H NMR (DMSO-d6) o 8.11 (d,j=2.2Hz, lH), 7.81 (dd, 

5 j=2.2, 9.2Hz, IH), 7.73 {m, lH), 7.58 (d,j=9.2Hz, 2H), 7.54 {m, 2H), 7.51 (d,j=8.4Hz, 
2H),. 7.41(d,j=8.5Hz,2H), 7.35 (m, lH), 6.57 (brd s, 2H), 4.38 (d,j=S.IHz, 2H), 4.23 (t, 
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+Ht. 

IO Example SS 

l-[3-Aminobenzisoxazol-S'-yl]-3-tritluoromethyl-6-[2 '-N-(morpholino)methyl-(l,1 ']­
biphen-4-yl)-1,4,S,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one, trifluoroacetic acid 

salt. 

15 Following the procedure described in Example 60, except that morpholine was 
used, the title compound of Example 85 was prepared. Purification by HPLC and freezer 
drying afforded l lOmg (45.8%): 1H NMR (DMSO-d6) o 8.11 (d,j=l.9Hz, lH), 7.81 (dd, 
j=2.2, 8.8Hz, IH), 7.76 (m, lH), 7.58 (d,j=8.8Hz, 2H), 7.54 (m, lH), 7.51 (d,j=8.4Hz, 

I 

2H), 7.40 (d,j=8.4Hz, 2H), 7.34 (m, IH), 6.60 (brd s, 2H), 4.36 (brd s, 2H), 4.24 (t,j=6.6, 
20 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+Ht. 

Example86 
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1-(3-Aminobenzisoxazol-S'-yl]-3-tritluoromethyl-&.[2 '-.N,N-dimethylaminomethyl­

[1,l 'J-biphen-4-yl]-1,4,S,6-tetrahydropyrazolo-[3,4-c)-pyridin-7-one, triRuoroacetic 

acid salt. 

F3Ci:GN .~ 

~ 0 .~ h 

~NH2 
Q:_N 

N~ 
I 

5 Following the procedure described in Example 6Q~ except that dimethylamine in 

methanol was used, the title compound of Example 86 was prepared. Purification by 

HPLC and fteeze-drying'.afforded 180mg (79%): 1H NMR (DMSO-d6) 8 9.55 (s, lH), 

8.11 (d,j=2.2Hz, lH), 7.81(dd,j=2.2,8.7Hz, IH), 7.72 (dd,j=3.7, 5.5Hz, IH), 7.57 (d, 

j=8.8Hz, 2H), 7.54 (dd,j=2.S, 5.8Hz, lH), 7.51(d,j=8.8Hz,2H), 7.39 (d,j=8.5Hz, 2H), 

10 7.36 (dd,j=l.8, 5.4Hz, iH), 6.57 (s, lH), 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+Ht. -

Example87 

1-(3-Aminobenzisoxazol-S'-yl]-3-tritl~oromethyl-7-[(3'-N-dimethylaminomethyl)-3- -

15 fluoro-[l,1']-biph~n-4-yl]-4,5,6,7-tetrahydropyrazolo-(3,4-c]azepin-8-one 

trifluoroacetic acid salt 

.·. F•:?J F 
-~·N ON I 
~ -~ '. 

0 - NH2:. 
'"N 

TFA 

/ 
.. N 
. \ 

The title compoµnd of Example 87 was prepared by the same methods· described in 
I . ·. 

Example 40. LRMS (ES1: 579.3, (M+H) +. 1H NMR (CDJOD) 8 7.98 (t, IH), 7.81 (d, 

20 lH), 7.79 (s, lH), 7.67 (t, lH), 7.59 (m, IH), 7.55 (m, 2H), 7.51 (m, 2H), 7.47 (t, lH), 4.39 
.. . .. 

(s, 2H), 4.01(t,2H), 3.15 (t, 2H), 2.89 (s, 6H), 2.31 (m, 2H). 

Example 88 
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1-(3-Aminobenzisoxaiol-5'-ylJ-3-trifluoromethyl-7.:;((3~-N-pyrrolidinylmethyl)-3-
fluoro-[1,1']-biphen-4-ylJ-4,S,6,7-tetrahydropyrazolo-[3,4-c]azepin-8-one 

trifluoroacedc acid salt 

5 The title compound was prepared by the same methods described in Example 40. 
LRMS (ES): 605.3, (M+H) +. 1H NMR (DMSO-d6) o 8.10 (d, lH), 7.89 (s, lH), 7.81 (d, 
lH), 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). 

l 0 Example 89 

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 triftuoroacetic acid salt· 

F3:?:) 
90 

OMe 

F TFA 

The title compound was prepared by the same methods described in Example 35. 
15 LRMS (ES): 579.3, (M+H) +. 1H NM;R (CDCIJ) o 7.66 (s, IH), 7.58 (d, lH), 7.48 (t, IH), 

7.45-7.31(m,6H), 6.93 (d, 2H), 4.27 (d, 2H), 4.10 (bs, 2H), 3.91(t,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). 

Example90 

20 1-(4-Methoxyphenyl]-3-trifluoromethyl-7-[(3'-N-dimethylaminomethyl)-(l,l ']-
biphen-4-yl]-4,5,6,7-tetrahydropyrazolo-[3,4-c]azepin-8-one trifluoroacetic acid salt 
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F TFA 

The title compo\)nd was prepared by the same methods described in Example 35. 

LRMS (ES): 553.3, (M+H) +. 1H NMR {CDCh)6 7~68 {s, HI), 7.62 {d, IH), 7.53 (t, IH), 

7.48-7.31 (m, 6H), 6.93 {~, 2H), 4.22 (s, 2H), 3.90 {m, 21:I), 3.81 (s, 3H), 3.12{t, 2H), 2.92 

5 (bs, 2H), 2.81 (s, 62H)~'.2~75 (m, 2H). 

10 

15 

,. 

)t:x;ample 91 

1-[4-Methoxypheny1]•3-tritluorom~thyl-7-[4-benziqddazol-1 '-yl-3-tluorophenyl]-
. . . ' . . . 

4,5,6, 7-tetrahydrc:>pyrazolo-[3,4..;c]azepin-8;..one tritluoroacetic acid salt 

F~~ TFA 

~ 0 ~N-D y . ~}-ff 
Meo N 

The title compoun4 ~as prepare4 by the same methods described in Example 44. 

LRMS (ES): 536.3, (M+H) +. 1H NMR (CDCh) S 8.87 (bs, lH), 8.02 {d, lH), 7.59 {m, 

4H), 7.45 (m, 4H), 6.95 (d, 2H), 3.87 (m, 2H), 3.82 (s, 3ij), 3.12 (t, 2H), 2.30 (m, 2H). 

Example92 

1-(3-Aminobenzisox~o-5'-ylJ-3-tritluoromethyl-7-[(2 '-N-pyrrolidinylmethyl)-3-
:· :·. . . . ~- . 

tluoro-[ 1, 1']-biphen+,yl)-6,7-dihydropyr~zolo-[3,4.:C]azepin-8-one tritluoroacetic 

acid salt 

FsC .. • TFA 

N;-o F N•• 
~o~O 
~O NH2 

'N 
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1-(3-Cyano-4-fluorophenyl)-3-trifluoromethyl-7-(2-f1uoro-4-iodophenyl}4,5,6, 7-
tetrahydropyrazolo-[3 ,479]azepin-8-one prepared by the _~e 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 CCI.. under N2 for 2 h. The reaction mixture was 

5 cooled and filtered through Celite. The filtrate was concentrated to- a brown solid. It was 
then dissolved in 20 mL ofTHF and 1, 8-diazabicyclo[5, 4, O]unden-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 MgS04 and 
concentrated. Flash chromatography on silica gel with 15% EtOAc in hexane gave 0.21 g 

10 of l-(3-Cyano-4-fluorophenyl)-3-tritluoromethyl-7-(2-tluoro-4-iodophenyl)-6, 7-
dihydropyrazolo-(3,4-c)azepin-8-one. The title compound was then prepared from 1-(3-
Cyano-4-fluorophenyl)-3-trifluoromethyl-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)+. 1H NMR (CDCIJ) 7.82 (d, IH), 7.73 (m, 2H), 7.54-7.35 (m, 4H), 7.09 (dd, 4H), 

15 6.46 (m, lH), 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). 

Example93 
1-(3-Ammobenzisoxazo-5'-yl]-3-tritluoromethyl-7-[ (2 '-N-dimethylaminomethyl)-3-

20 Ouoro-[1,1']-biphen-4-yl]-6,7-dihydropyrazolo-(3,4-c)azepin-8-one triOuoroacetic 
acid salt 

F3C 

N~ ~:w\,J. 

iN: 
TFA 

F 

{ The title compound was prepared by the same methods described in Example 92. 
LRMS (ES}: 577.2, (M+H) +. 1H NMR {CDCh) 7.82 (d, IH), 7.73 {m, 2H), 7.54-7.35 

25 (m, 4H), 7.09 (dd, 4H), 6.46 (m, IH), 4.33 {d, 2H), 4.29 (s, 2H), 3.89 {bs, 2H), 2.58 (s, 
6H). 

Example94 
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1-[3-Aminoltenzisoxazo-S'-yl}-3-triftuoro111ethyl-7-((2'-N-(R)-3-

hydroxypyrrolidinylmethyl)-3-Duoro-(1,l ']-biphen-4-yl]-6, 7-dihydropyrazolo-(3,4-

c)azepin-8-one 

F3C . 

--= TFA ~H 

0 ~ . 

I~ I~ . 
.& . 

. O~N NH2 . . 

5 The title compound was prepared by the same meUiods described in Example 92. 

10 

LRMS (ES+): 619.3, (M+H) +. 1H NMR (CDCh)7.78-7.S9 (m, 4H), 7.50-7.28 (m, 4H), 

7.17-7.03 (m, 3H), 6.44 (m, lH), 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). 

Example9S 

1-(3-Aminobenzisoxazo-S'-yl)-3-tritluoromethyl-7-( (2'-N-(R)-3-

hydroxypyrrolidinylmethyl)-(1,1']-biphen-4-ylJ-6,7-dihydropyrazolo-(3,4-c)azepin-8-

one trifluoroacetic acid salt 

·~:y 6 r\ 0 Nn 
1
(.TFA 

~NJ\ '?'u 
O.N 

15 The title compound was prepared by the same methods described in Example 92. 

20 

LRMS (ESl: 601.0, (M+H)+. 1HNMR (CDCh) 7.79 (s, lH), 7.68 (m,2H), 7.50-7.22 (m, 

SH), 7.14 (d, lH), 6.49 (m, lH), 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). 

Example96 

1-(3-Aminobenzisoxazo-S'-yl)-3-trifluoromethyl-7-[ (2 '-N-dimethylaminomethyl)­

(l ,1')-biphen-4-yl]-6,7-dihydropyrazolo-(3,4-c)azepin-8-one trifluoroacetic acid salt 
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The title compound was prepared by the same methods described in Example 92. 
LRMS (ES+): 559.2, (M+H)+. 1H NMR (CDCh) 7.82 (d, lH), 7.70 (m, 2H), 7.53-7.38 
(m, SH), 7.28 (m, 2H), 7.14 (d, IH), 6.50 (m, lH), 4.39 (d, 2H), 4.28 (s, 2H), 2.55 (s, 6H). 

Example97 

1-[4-Methoxyphenyl)-3-trifluoromethyl-7-f (2 '-N-pyrrolidinylmethyl)-(l,l ']-biphen-4-
yl)-6, 7-dihydropyrazolo-(3,4-c] azepin-8-one trifluoroacetic acid salt 

F3C 

N~ •:N-\r-~ 90 
TFA 

F 

MeO 

10 The title compound was prepared by the same methods described in Example 92. 
LRMS (ES): 577.4, (M+H) +. 1H NMR (CDCl3) 7.77 (d, lH), 7.55-7.35 (m, SH), 7.28 
(m, IH), 7.15-6.95 (m, SH), 6.42 (m, lH), 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-trifluoromethyl-7-((2 '-N,N-dimethylaminomethyl)-(1,1 ']­
biphen-4-yl]-6,7-dihydropyrazolo-[3,4-c)azepin-8-one trifluoroacetic acid salt 

90 
MeO 
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The title compound was prepared by the same methods described in Example 92. 

LRMS (ES+): 551.3, (M+H) +. 1HNMR(CDCh) 7.77 (d, lH), 7.55-7.35 (m, SH), 7.28 

(m, IH), 7.15-6.95 (m, SH), 6.42 (m, IH), 4.29 (d, 2H), 4.27 (s, 2H), 3.84 (s, 3H), 2.60 (s, 

6H). 

Example99 

1 [4-Methoxyphenyl)-3-tritluoromethyl-6-[ (4-aminomethyl)phenyl]-1,4,5,6-

tetrahydropyrazolo-[3,4-c]pyridin-7-one triftuoroacetic acid salt 

F3C TFA 

Neo 9 o QN~ 
MeO 

10 1 [-Methoxyphenyl]-3-trifluoromethyl-6-[(4-carbomethyoxy)phenyl}-1,4,S,6-

tetrahy~opyrazolo-[3,4-c]pyridin-7~0ne prepared by the same method as described in Park 

A of Example 66 (0.17 g, 0.38 mmol)was dissolved in 20 mL ofTHF. Aqueous LiOH 

(0.5 mL of JM solution) was added. The mixture was stirred at room temperature wider 

N2 for 2 h. It was diluted with Et20 and washed with water and brine. It was then dried 

15 overMgS04 and concentrated to give 0.16 g of the acid. It was then dissolve din 15 mL of 

THF and cooled at 0°C under N2. To it was added Et3N (0.057 mL) and 

isobutylchlorofonnate (0.056 mL). The reaction mixture was stirred at 0°Cfor 20 

minutes. The precipitate was filtered off and washed with 15 mL ofTHF~ The filtrate was 

transferred to another flask and to it was added NaBH.t (28 mg) and a few drops of water. 

20 The mixture was stirred at 0°C for· 15 minute and then at room temperature for 1 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 MgS04, 

conceqtrated, and chromatographed with 1: 1 EtOAc to hexane to give 70 mg of the benzyl 

alcohol. LRMS (ES+): 418.1, (M+H) +. 

25 The benzyl alcohol was dissolved in 7 mL ofCH2Ch and PBr3 (0.02 mL) was 

added. The mixture was stirred at room temperature for 30 minute. It was diluted with 

CH2Ch and washed with brine. After dried over MgS04, it was concentrated to a white 

solid. It was dissolved in 7 mL of DMF and NaN3 (24 mg) was added. The mixture was 

198 



W000/39131 PCT/US99/30316 

stirred at 50°C under N2 ~or 2.5 h. It was poured_.into water and extracted with EtOAc. 
The EtOAc extract was washed with brine, dried over MgS04, concentrated to give the 
benzyl azide. The azide was dissolved in 10 mL ofMeOH and refluxed with SnCh.H20 

· (0.31 mg) for 45 minutes. The solvent was removed. The residue was dissolved in EtOAc 
5 and saturated NaHC03 (4 mL) was added. It was filtered through Celite, concentrated, and 

purified by reverse phase HPLC (C 18 reverse phase column, eluted with a H20/CH3CN 
gradient with 0.05% TF A) and lyophilized to afford 40 mg the title compound as the TF A 
salt (24%). LRMS (ES+): 417.2, (M+H) +. 1H NMR (CDCh) ~ 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). 

10 

15 

ExampletOO 
1-[3-Aminomethylphenyl]-3-methyl-6-((2 '-N-((3-(S)-hydroxy)pyrroJidinyl) methyl­

[1,1 ']-biphen-4-yl)]-1,4,5,6-tetrahydro-7H-pyrazolo-(3,4-c]-pyridin-7-one bis­
trifluoroacetic acid saJt. 

NHi 

Part A. 1-(3-Cyanophenyl)-3-methyl-6-(4-bromophenyl)-1,4,5,6-tetrahydro-7B­
pyrazolo[3,4-c]pyridin-7-one. 

A mixture of 1-( 4-bromophenyl)-3-hydroxy-4-acetyl-5, 6-dihydropyridin-2-one 
(3.2 mmol, 1.0 g, Example 47, Part A) and 3-cyanophenylhydrazine (3.5 mmol, 0.60 g) in 

20 acetic acid (glacial, 40 mL) was heated at reflux for 3h. The reaction was evaporated, 
applied to a column of flash silica gel (ca. 250 g) and eluted with gradient of2:1to1:1 

25 

hexane:EtOAc. There was obtained 0.4 g of the title compound, l-(3-cyanophenyl)-3-
methyl-6-(4-bromophenyl)l,4,5,6-tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one. LRMS 
(ES):,409/411 (M+H) +. 

Part B. 1-(3-Cyanophenyl)-3-methyl-6-((2 '-N-((3-(S)-hydroxy)pyrrolidinyl) methyl­
[1,l 'J-biphen-4-yl)]-1,4,5,6-tetrahydro-7H-pyrazolo(3,4-c]pyridin-7-one. 

l-(3-Cyanophenyl}3-methyl-6-( 4-bromophenyl) l ,4,5,6-tetrahydro-7H­
pyrazolo[3,4-c]pyridin-7-one (0.49 mmol, 0.20 g), 2-formylphenylboronic acid (0.69 

199 



W000/39131 PCT/US99/30316 

mmol, 0.10 g), and tetrabutylammonium bromide (0.024 IIimol, 0.008 mtnol) in benzene 

(12 mL) and 2N Na2C03 (4 mL) was purged with N2 gas for IS min, then tetrakis 

(triphenylphosphine) 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 

5 EtOAc. The extract was dried (MgS04) and evaporated. The residue was purified further 

by flash chromatography using a gradient of S: l to 1: 1 hexane: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 triacetoxyborohydride (0.56 mmol, 0.12 g) in .· 

10 CHCh (S mL) was stirred at ambient temperature for 18 h. The reaction was evaporated, 

dissolved in CH2Ch, washed with water, dried (MgS04) 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-({3-(S)-

15. .hydroxy)pyrrolidinyl)methyl-(1,1 ')-biphen-4-yl)]-l,4,S,6-tetrahydro-7B-pyrazolo(3,4-

c]pyridin-7-one bis-trifluoroacetic acid salt. 

l-(3-Cyanophenyl}3-methyl-6-[(2' -N-((3-(S)-hydroxy)pyrrolidinyl) methyl-[l ~1 ']­

biphen-4-yl)]-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 ofH2 gas (50 psi) in 

20 the presence of I 0% PdO:C catalyst (50 mg) for 18 h. The reaction was purged with N2 gas, 

filtered through a pad of Celite then evaporated. The residue was purified by HPLC on a 

C1s column by elution with a gradient of water (0.05% TFA, solvent A) and acetonitrile 

(0.05% TFA, solvent B). There was.obtained 0.072 g of l-[3-aminomethylphenyl]-3-

methyl-6-[(2'-N-((3-(S)hydroxy)pyrrolidinyl) methyl-[l,l ']-biphenyl-4-yl)]-1,4,5,6-

25 tetrahydro-7H-pyrazolo[3,4-c]pyridin.;7-one bis-trifluoroacetic acid salt with a purity of 

. >90%; mp 79.2 °C, HRMS (C31H3402Nst: 508.2773 m/z. 

ExamplelOl 

1-(3-Aminomethylphenyl]-3-methyl-6-[ {2 '-methylsulfonyl-(1,1 ']-biphen-4-yl)]-1,4,S:,6-

30 tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one, trifluoroacetic acid salt. 
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TFA 

NH2 

Part A. 1-(3-cyanophenyl)-3-methyl-6-[(2'-methylsulfonyl-[1,1 ')-biphen-4-yl))-1,4,S,6-
tetrahydro-7H-pyrazolo(3,4-c)pyridin-7-one. 

l-(3-Cyanophenyl}3-methyl-6-( 4-bromophenyl) 1,4,5,6-tetrahydro-7H-
5 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 B114NBr (0.008 g) in C6H6 (20 
mL) and 2N Na2C03 (4 mL) was purged with a stream ofN2 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. 

I 0 The organic layer was dried (MgS04) and evaporated then the residue was purified by 
silica gel chromatography (100 g ofSiOi, eluted with I :l hexane: EtOAc) to give 0.12 g 
(3.2 mmol) of 1-(3-cyanophenyl)-3-methyl-6-[(2 '-thiomethyl-[ l, l ']-biphen-4-yl)]-I A,5,6-
tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one. LRMS (ES): 451 (M+H) +. 

A mixture of this product (0.12 g, 0.27 mmol) and m-chloroperbenzoic acid (0.14 
15 g, 0.81 mmol) in CH2C12 were stirred for 18 h. Saturated NaHC03 was added and the 

layers separated. The basic layer was extracted into CH2Cl2, then the organic layers were 
combined, dried (MgS04) and evaporated to yield 0.14 g of the title compound. LRMS 
(ES+): 505 (M+Na) +. 

20 Part B. l-[3-Aminomethylphenyl)-3-methyl-6-((2'-methylsulfonyl-[1,1 ']-biphen-4-
yl)]-1,4,S,6-tetrahydro-7H-pyrazolo(3,4-c)pyridin-7-one, triOuoroacetic acid salt. 

The product from above was treated as in Example 100, Part C and the residue was 
purified by HPLC on a C18 column by elution with a gradient of water (0.05% TF A, 
solven~ A) and acetonitrile (0.05% TFA, solvent B). There was obtained 0.066 g of the 

25 title compound of Example l 0 l, l-[3-aminomethylphenyl]-3-methyl-6-[(2' -
methylsulfonyl-[ 1,1 ']-biphen4-yl)]-l ,4,5,6-tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one, 
trifluoroacetic acid salt with a purity of>94%. mp 131 °C, HRMS (C27H270 3N4St: 
487 .1819 m/z. 

30 Example 102 
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1-(3-Aminobenz.isoxazol-5'-yl]-3-methyl-6-((3-0uoro-2'-N-(3 (S)- · 

hydroxy)pyrrolidinylmethyl-[1~1 '.)-biphen-4-yl))-1;4,5;6-tetrahydro-7H-pyrazolo(3,4-

c)pyridin-7-one, triftuoroacetic acid salt. 

F. 

\.-(\N \--= 

~[N~ I\ b 
. 

,0 
NH2 

0-N 

~ .• ,,OH 
N_/ (S) 

TFA 

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

10 

15 

Example 47, Part D from a mixture of l-[(3-aminobenzisoxazol-5'-yl]-3-methyl-6-[(3-

fluoro-'2'-fonnyl-[l,1 ']-biphen-4-yl)]-l,4,5,6-tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one 

and 3 (S)-hydroxypyrrolidine. There was obtained 0.030 g of the title product with a purity 

. >98%. mp 207.7 °C; HRMS (C31H30N603Ft : 553.2377 m/z. 

Example103 

1-13-Aminobenzisoxazol-S'-yl)-3-methyl-6-((3-fluoro-2'-N-pyrrolidinylmethyl-[1,1 ');.. 

biphen-4-yl))-1,4,S,6-tetrahydro-7H-pyrazolo(3,4-c]pyridin-7-one, triftuoroacetic acid 

salt. 

F. 0 
>r:r;N~ l Aov>--o 

.. ~NH2 
0-N 

TFA 

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

Example 47, Part D from a mixture of l-[(3-aminobenzisoxazol-5'-yl]-3-methyl-6-[(3-

fluoro-2'-fonnyl-[l,l ']-biphen-4-yl)]-l,4,5,6-tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one 

and pyrrolidine. There was obtained 0.029 g of the title product with a purity >97%. 

20 HRMS (C31H30N602Ft: 537.2421 m/z. 

Example 104 
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1-[1-Aminoisoquinolin-7'-yl]-3-tritluoromethyl-6-[4-(2-nietl,.ylimidazol-1 '-yl)phenyl)­
l,4,S,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one bis-triftuoroacetic acid salt. 

·~:y. 
N 0 ON~N.2TFA 

NJ\ \-/ 

N 

Part A. 1-(lsoquinolin-7'-yl)-3-tritluoromethyl-6-(4-bromophenyl]-l,4,S,6-
5 tetrahydropyrazolo-[3,4-c]-pyridin-7-one 

1, 5, 6-Trihydro-1-(4-bromophenyl)-4-trifluoroacetyl-pyridin-2, 3-dione {0.84 g, 
1.87 mmol) and 7-hydrazinoisoquinoline {tin salt from SnCh reduction 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 ethyl acetate/sodium bicarbonate {sat) was added. The product was extracted 

10 with ethyl acetate, washed with brine and dried on ~odiwn sulfate. Purification by 
chromatography on silica with (l :l} hexane/ethyl acetate as eluant afforded 0.60 g {64%) 
of the title compound. LRMS (ES+): 505/507.0 (Br pattern) (M+Ht. 

Part B. 1-(1-Aminoisoquinolin-7'-yl)-3-tritluoromethyl-6-[4-bromophenyl]-l,4,S,6-
15 tetrahydropyrazolo-(3,4-c]-pyridine-7-one 

1-(lsoquinolin-7' -yl)-3-trifluoromethyl-6-[ 4-broinophenyl]-I ,4,5,6-
tetrahydropyrazolo-[3,4-c]-pyridin-7-one (0.50 g, 1 mmol) was mixed with MCPBA 
(65%) (0.45 g, l .2mmol) in methylene chloride. The mixture was stirred at RT overnight. 
The solvents were removed and ethyl acetate/sodium bicarbonate (sat) added. Organic 

20 layer was separated and washed with brine and dried on sodiwn sulfate. Filtered and 
concentrated to give isoquinoline N-oxide (0.51g,98%).LRMS (ES+): 521.2/523 (Br 
pattern) (M+H)+. The N-oxide was mixed with p-TsCl (229 mg, 1.2 mmol) in pyridine (10 
ml). The mixture was stirred at RT overnight. Pyridine was removed under reduced 
pressUI'e and ethanolamine (8 ml) was added. The resulting mixture was stirred at RT lb. 

25 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+Ht. 
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Part C. 1-(1-AminoisoqQ.inolin-7'-yl]-3-tritluoromethyl-6-[4~(2-lilethylimidazol-1 '­

yl)phenylJ-1,4,5,6-tetraltydropyrazolo-(3,4-c]-pyridin-7._one bis-trifluoroacetic acid 

salt. 

1-(1-aminoisoquinolin-7' -yl)-3-trifluoromethyl-6-[ 4-bromophenyl]-1,4,5,6-

5 tetrahydropyrazolo-[3,4-c]-pyridine-7-one (0.25 g, 0.48 mmol) was mixed with 2-

methylimidazole (59 mg, 0:12 riunol), 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 lOh. The mixture was cooled to RT and partitioned between ethyl 

acetate and water, washed with water, brine and dried over sodium sulfate. Purification by 

10 HPLC (RP) gradient to give 29 mg (14%) of the title compound of Example 104. LRMS 

(ES+): 504.4 (M+Ht 

15 

20 

Example 105 

1-[3-Aminobemisoxazol-5'-yl]-3-methyl-6-(4-(2-methyllmidazol-l '-yl)phenyl]-l,6-

dihydropyrazolo~(4,3-d]-pyrimidin-7-one bis-trifluoroacetic acid salt. 

{x;~ 
r\ O~N:r-Zl"fA 
1j-~ 

The title compound of Example 105 was prepared following procedures described 

previously. LRMS (ES+): 439.4 (M+Ht 

Example 106 

l-[3-Aminobenzisoxazol-S'-yl)-3-methyl-6-[4-(2-(dimethylaminomethyl)imidazol-l '­

yl)-2-ftuorophenyl]-1,6-dihydropyrazolo-(4,3-dJ-pyrimidin-7-one bis-triftuoroacetic 

acid salt. 

h,,N~ F 
Nri~ ~ · NMtt · 

N o No~ .2TFA 

~N 

o.N N8i 

25 The title compound of Example l 06 was prepared following procedures described 

previously. LRMS (ES+): 500.5 (M+H)+ 
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. ~ ... : 

Example 107 

1-(3-Aminobenzisoxazol-5'-yl)-3-triOuoromethyl-6-[4-(2-
(dimethylaminomethyl)imidazol-1 '-yl)phenyl]-1,6-dihydropyrazolo-(4,3-dj­

pyrimidin-7-one bis-trifluoroacetic acid salt. 

N~1 -. ~N 0 0 ,( .2TFA 
~ ~ N N 

'=' 
Q.N NI\ 

The title compound of Example 107 was prepared following procedures described 
previously. LRMS (ES+): 536.4 (M+Ht 

Example 108 
1-[3-Aminobenzisoxazol-5'-ylJ-3-methyl-6-(4-(2-( dimethylaminomethyl)imidazol-1 '­

yl)-2-tluorophenyl]-1,4,S,6-tetrahydropyrazolo-(3,4-c)-pyridin-7-one bis­
trifluoroacetic acid salt. 

N~vl -~ 0 CLN£N. 2TFA 

~ \ I 
O.N NI\ 

15 The title compound of Example I 08 was prepared following procedures described 

20 

previously. LRMS (ES+): 501.5 (M+Ht. 

Example109 
l-(3-Aminobenzisoxazol-5'-yl]-3-methyl-6-(4-bromophenyl)-l,4,S,6-
tetrahydropyrazolo-(3,4-c)-pyridin-7-one, triOuoroacetic acid salt. 

N~ 
)-)-'\) ~ Br 

"l}NHz .TFA 
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The title compound of Example I 09 was prepared following procedures described 

previously. HRMS (C20H1;Ns02Brf: 438.0557 m/z. 
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'• 

The following tables contain representative examples 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 1and2, example l is intended to be paired with each of the 
formulae. 

5 The following nomenclature is intended for group A in the foJlowing tables. 

-Q-a 
phenyl 

Cl 

-=Q-s 
2-Cl-phenyl 

10 

17~HN~ 
N N 
"N A-B 

I o 
15 G 

-Q-s 
2-pyridyl 

F. -=o-B 
2-F-phenyl 

-0-s 
3-pyridyl 

F. 

-iJ-s 
F 

2,6-diF-phenyt 

Table 1 

207 

2-pyrimidyl 

5-pyrimidyl 
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Z is CR la; 

G is selected from: 

4-(methoxy)ph~yl; 

2-(aminomethyl)j>~enyl; 

3-(aminomethyl)phenyl; 
. ' 

10 2-(aminomethyl)-3,-fluorophenyl; 

2-(aminomethyl)4-fluorophenyl; 

2-(aminomethyl}-5-fluorophenyl; 

2-(aminomethyl}-6-fluorophenyl; 

3-amino-phthalazin-5-yl; 

15 3-amino-phthalazin-6-yl; 

l-aminoisoqUin.olin-6-yl; 

l-aminoisoquinolin-7-yl; 

4-aminoquinazol-6-yl; 

4-aminoquinazol.-7-yl; 

20 , 3-aminobenzisoxazol-S-yl; 

3-aminobenzisoxazol-6-yl; 

3-aminoisobenzazol-S-yl; and, 

3-aminoisoben~azol-6-yl; 

25 Ex# Rla 
1 CH3 

A. 
phenyl 

PCT/US99/30316 

B 
2-( aminosulfonyl)phenyl 
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. , , . .. ;. 

2 CH3 phenyl 2-(methylaminosulfonyl)phenyl 
3 CH3 phenyl l-pyrrolidinpc¢onyl 
4 CH3 pheiiy1 2-(methylst!lfOhyl)phenyl 
5 CH3 phenyl 2-(N,N-

s dimethylaminomethyl)phenyl 
6 CH3 phenyl 2-(N-pyrrolidinylmethyl)phenyl 
7 CH3 phenyl 1-methyl-2-imidazolyl 
8 CH3 phenyl 2-methyl-1-imidazolyl 
9 CH3 phenyl 2-( dimethylaminomethyl} 1-

10 imidazolyl 
10 CH3 phenyl 2-(N-( cyclopropyl-

methyl)aminomethyl)phenyl 
11 CH3 phenyl 2-(N-( cyclobutyl} 

aminomethyl)phenyl 
IS 12 CH3 phenyl 2-(N-( cyclopentyl} 

aminomethyl)phenyl 
13 CH3 phenyl 2-(N-(3-hydroxypyrrolidinyl)-

methyl)phenyl 
14 CH3 2-pyridyl 2-( aminosulfonyl)phenyl 

20 15 CH3 2-pyridyl 2-(methylaminosulfonyl)phenyl 
16 CH3 2-pyridyl 1-pyrrolidinocarbonyl 
17 CH3 2-pyridyl 2-(methylsulfonyl)phenyl 
18 CH3 2-pyridyl 2-(N,N..; · 

dimethylaminomethyl)phenyl 
25 19 CH3 2-pyridyl 2-(N-pyrrolidinylmethyl)phenyl 

20 CH3 2-pyridyl l-methyl-2-imidazolyl 
21 CH3 2-pyridyl 2-methyl-1-imidazolyl 
22 CH3 2-pyridyl 2-( dimethylaminomethyl} 1-

imidazolyl 
30 23 CH3 2-pyridyl 2-(N-( cyclopropyl-

methyl)aminomethyl)phenyl 
24 CH3 2-pyridyl 2-(N-( cyclobutyl)-

aminomethyl)phenyl 
25 CH3 2-pyridyl 2-(N-( cyclopentyl} 

35 aminomethyl)phenyl 
26 CH3 2-pyridyl 2-(N-(3-hydroxypyrrolidinyl} 

methyl)phenyl 
27 CH3 3-pyridyl 2-( aminosulfonyl)phenyl 
28 CH3 3-pyridyl 2-(methylaminosulfonyl)phenyl 

40 29 CH3 3-pyridyl 1-pyrrolidinocarbonyl 
30 I CH3 3-pyridyl 2-(methylsulfonyl)phenyl 
31 CH3 3-pyridyl 2-(N,N-

dimethylaminomethyl)phenyl 
32 CH3 3-pyridyl 2-(N-pyrrolidinylmethyl)phenyl 

45 33 CH3 3-pyridyl. l-methyl-2-imidazolyl 
34 CH3 3-pyridyl 2-methyl-1-imidazolyl 
35 CH3 3-pyridyl 2-( dimethylaminomethyl)-1-

imidazolyl 
36 CH3 3-pyridyl 2-(N-( cyclopropyl-
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methyl)aininomethyl)pheiiyl 
37 CH3 3-pyridyl 2-(N-( cyclobµtyl} 

aminomethyl)phenyl 
38 CH3 3-pyridyl 2-(N-( cyclopcmtyl} 

5 aminomethyl)phenyl 
39 CH3 3-pyridyl 2-(N-(3-hydi::oxypyrrolidinyl} 

methyl)plienyl 
40 CH3 2-pyrimidyl 2-(aminosul(onyl)phenyl 
41 CH3 2-pyrimidyl 2-(methylamjnosulfonyl)phenyl 

10 42 CH3 2-pyrlmidyl 1-pyrrolidinocarbonyl 
43 CH3 2-pyrimidyl 2-(methylsulfonyl)phenyl 
44 CH3 2-pyrimidyl . 2-(N,N-

dimethyl~nomethyl)phenyl 
45 CH3 2-pyrimidyl 2-(N-pYrroliqinylmethyl)phenyl 

15 46 CH3 2-pyrimidyl 1-methyl-2-i111~dazolyl 
47 CH3 2-pyrimidyl 2-methyl-1-iniidazolyl 
48 CH3 2-pyrimidyl 2-( dimethylmninomethyl} 1-

imidazolyl · 
49 CH3 2-pyrimidyl 2-(N-( cycloptQpyl-

20 methyl)aminomethyl)phenyl 
50 CH3 2-pyrimidyl 2-(N-( cyclobµtyi} 

aminometl)yl)phenyl 
51 CH3 2-pyrimidyl 2-(N-( cyclop~tyl} 

. aminomethyl)phenyl 
25 52 CH3 2-pyrimidyl 2-(N-(3-hy<ii'Qxypyrrolidinyl} 

methyl)ph;enyl 
53 CH3 5~pyrimidyl 2-(aminosulf9nyl)phenyl 
54 CH3 5-pyriinidyl 2-(methylam~~osulfonyl)phenyt 
55 CH3 5-pyrimidyl 1-pyrrolidinocarbonyl 

30 56 CH3 5-pyrimidyl 2-(methylsulfonyl)phenyl 
57 CH3 5-pyrimidyl 2-(N,N-

dimethylaminomethyl)phenyl 
58 CH3 5-pyrimidyl 2-(N-pyrrolidinylmethyl)phenyl 
59 CH3 5-pyrimidyl 1-methyl-2-imidazolyl · 

35 60 CH3 5-pyrimidyl 2-methyl-1-imidazolyl 
61 CH3 5-pyriinidyl 2-( dimethylan.inomethyl} 1-

imidazoly~ 
62 CH3 .5-pyriinidyl. 2-(N-( cyclopropyl-

methyl)aniinomethyl)phenyl 
40 63 CH3 5-pyrimidyl 2-(N-( cyclobutyl)-

I aminomethyl)phenyl 
64 CH3 5-pyrimidyl . 2-(N-( cyclopelltyl} 

aminometllyl)phenyl 
65 CH3 5-pyrimidyl 2-(N-(3-hydro,xypyrrolidinyl)- · 

45 methyl)ph~yl 
66 CH3 2-Cl-phenyl 2-( aminosulfqnyl)phenyl 
67 CH3 2-Cl-phenyl 2-(methylamiposulfonyl)phenyl 
68 CH3 2-Cl-phenyl 1-pyrrolidinocarbonyl 
69 CH3 2-:Cl-phenyl 2-(methylsulf011yl)phenyl 
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70 CH3 2-Cl-~henyl 2-(N,N-. .· .. 
diniethylaminomethyl)phenyl 

71 CH3 2-Cl-phenyl 2-(N-pyrrolidinylmethyl)phenyl 
72 CHJ 2-Cl-pheriyl I -methyl-2-imidazolyl 

5 73 CH3 2-Cl-phenyl 2-methyl-1-imidazolyl 
74 CH3 2-Cl-phenyl 2-( dimethylaminomethyl)-1-

imidazolyl 
75 CH3 2.;CJ-phenyl. 2-(N-( cyclopropyl-

. methyl)aminomethyl)phenyl 
10 76 CH3 2-Cl-phenyl 2-(N-( cyclobutyl)-

aminomethyl)phenyl 
77 CH3 2-Cl-phenyl 2-(N-( cyclopentyl} 

aminomethyl)phenyl 
78 CH3 2-Cl-phenyl 2-(N-(3-hydroxypyrrolidinyl} 

15 methyl)phenyl 
79 CH3 2-F-phenyl 2-( aminosulfonyl)phenyl 
80 CH3 2-f.;phenyl 2-(methylaminosulfonyl)phenyl. 
81 CH3 2-F-phenyl 1-pyrrolidinocarbonyl 
82 CH3 2-F-phenyl 2-(methylsulfonyl)phenyl 

20 83 CH3 2-F-phenyl 2-(N,N-
dimethylaminomethyl)phenyl 

84 CH3 2-F-phenyl 2-(N-pyrrolidinylmethyl)phenyl 
85 CH3 2-F-phenyl · l-methyl-2-imidazolyl 
86 CH3 2-F-phenyl 2-methyl-1-imidazolyl 

25 87 CHJ 2-F-phenyl 2-( dimethylaminomethyl)-1-
imidazolyl 

88 CH3 2-F-phenyl 2-(N-( cyclopropyl-
methyl)aminomethyl)phenyl 

89 CH3 2-F-phenyl 2-(N-( cyclobutyl)-
30 aminomethyl)phenyl 

90 CH3 2-F-phenyl 2-(N-( cyclopentyl} 
aminomethyl)phenyl 

91 CH3 2-F-phenyl 2-(N-(3-hydroxypyrrolidinyl} 
methyl)phenyl 

35 92 CH3 2,6-diF.:.phenyl 2-( aminosulfonyl)phenyl 
93 CH3 2,6-diF-phenyl 2-(methylaminosulfonyl)phenyl 
94 CH3 2,6-diF-phenyl 1-pyrrolidinocarbonyl 
95 CHJ 2,6-diF-phenyl 2-(methylsulfonyl)phenyl 
96 CH3 2,6-diF-phenyl 2-(N,N-

40 dimethylaminomethyl)phenyl 
97 • CH3 2,6-diF-phenyl 2-(N-pyrrolidinylmethyl)phenyl 
98 CH3 2,6-diF-phenyl l-methyl-2-imidazolyl 
99 CH3 2,6-diF-phenyl 2-methyl-1-imidazolyl 
100 CH3 2,6-diF-phenyl 2-( dimethylaminomethyl)-1-

45 imidazolyl 
101 CH3 2,6-diF-phenyl 2-(N-( cyclopropyl-

methyl)aminomethyl)phenyl 
102 CH3 2,6-diF-phenyl 2-(N-( cyclobutyl} 

aminomethyl)phenyl 
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103 CH3 2,6-diF-phenyJ 2-(N-( cyclopentyl}-
aminome,thyl)phenyl 

104 CH3 2,6-diF-phenyl 2-(N-(3-hydr9xypyrrolidinyl}-
methyl)ph.~yl 

5 105 CH2CH3 phenyl 2-(aminosulfonyl)phenyl 
106 CH2CH3 phenyl · 2-(methylaminosulfonyl)phenyl 
107 CH2CH3 phenyl· 1-pyrrolidino'.c~onyl 
108 CH2CH3 phenyl 2-(methylsulfonyl)phenyl . 
109 CH2CH3 phenyl 2-(N,N~ 

.. ·, . 

10 dimethyltlJllinomethyl)phenyl 
110 CH2CH3 phenyl 2-(N-pyrroli<;ljnylmethyl)phenyl 
111 CH2CH3 h i p ~Y. l-methyl-2-i1*Jjdazolyl 
112 CH2CH3 phenyl· 2-methyl-1-iqiidazolyl 
113 CH2CH3 phenyl 2-( dimethylaininomethyl}-1-

15 imidazolyl 
114 CH2CH3 phenyl 2-(N-( cyclop:r(}pyl- · · 

methyl)~inomethyl)phenyl . 
115 CH2CH3 phenyl 2-(N-( cyclob~ty~}-

20 116 CH2CH3 phenyl 
aminometJl.yl)phenyl 

2-(N-( cyclop~tyl}-
aminometliyl)phenyl 

117 CH2CH3 phenyl 2-(N-(3-hyd~xjfpyrrolidinyl}-
methyl)phenyl · 

118 CH2CH3 2-pyridyl 2-(aminosul(~nyl)phenyl 
25 119 CH2CH3 2-pyridyl 2-(methylamiiiosulfonyl)phenyl 

120 CH2CH3 2-pyridyl 1-pyrrolidino.~bonyl 
121 CH2CH3 2-pyridyl 2-(methylmlfQnyl)phenyl 
122 CH2CH3 2-pyridyl 2-(N,N- .. 

dimethytaµnnomethyl)phenyl 
30 123 CH2CH3 2-pyridyl 2-(N-pyrroli~µiylmethyl)phenyl 

124 CH2CH3 2-pyridyl l-methyl-2-iriildazolyl 
125 CH2CH3 2-pyridyl 2-methyl-1-i~jdazolyl 
126 CH2CH3 2-pyridyl 2-( dimethylaipinomethyl}-1-

35 127 CH2CH3 2-pyridyl 
imidazoly' .. 

2-(N-(cycfopij>pyl-
methyl)iuhinomethyl)phenyl 

128 CH2CH3 2-pyridyl 2-(N-(cyclob"qtyl}-. 
aminometh.}'I)phenyl 

129 CH2CH3 2-pyridyl 2-(N-( cyclop~tyl}-
40 ;-, aminometbyl)phenyl 

130 1CH2CH3 2-pyridyl 2-(N-{3-hydr~xypyrtolidinyl)-
methyl)ph~yl 

131 CH2CH3 3-pyridyl 2-(amin()sulf()11y1)phenyl 
132 CH2CH3 3-pyridyl 2-(methylam~posulfonyl)phenyJ 

45 133 CH2CH3 3-pyridyl 1-pyrrolidino~arbonyl 
134 CH2CH3 3-pyridyl 2-(methylsulfortyJ)phenyl 
135 CH2CH3 3-pyridyl 2-(N,N-

dimetbyh#ninomethyl)phenyl 
136 CH2CH3 3-pyridyl 2-(N-pyrrolidinylmethyl)phenyl 
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137 CH2CH3 3-pyrldyl l -methyl-2-iinidazolyl 
138 CH2CH3 3-pyridyl 2-methyl- l .;.imidazolyl 
139 CH2CH3 3-pyridyl 2-( dimethylamiilomethyl)-1-

imidazolyl 
5 140 CH2CH3 3-pyridyl 2-(N-( cyclopropyl-

methyl)aminomethyl)phenyl 
141 CH2CH3 3-pyridyl 2-(N-( cyclobutyl)-

aminomethyl)phenyl 
142 CH2CH3 3-pyridyl 2-(N-( cyclopentyl)-

10 aminomethyl)phenyl 
143 CH2CH3 3-pyridyl 2-(N-(3-hydroxypyrrolidinyl} · 

methyl)phenyl 
144 CH2CH3 2-pyrimidyl 2-( aminosulfonyl)phenyl 
145 CH2CH3 2-pyrimidyl 2-(methylaminosulfonyl)phenyl 

15 146 CH2CH3 2-pyrimidyl 1-pyrrolidinocarbonyl 
147 CH2CH3 2-pyrimidyl 2-(methylsulfonyl)phenyl 
148 CH2CH3 2-pyrimidyl 2-(N,N-

dimethylaminomethyl)phenyl 
149 CH2CH3 2-pyrimidyl 2-(N-pyrrolidinylmethyl)phenyl 

20 150 CH2CH3 2;.pyrimidyl l-methyl-2-imidazolyl 
151 CH2CH3 2-.pyrimidyl 2-methyl-l-imidazolyl 
152 CH2CH3 . 2-pyrimidyl 2-( dimethylaminomethyl)-1-

imidazolyl 
153 CH2CH3 2-pyrimidyl 2-(N-( cyclopropyl-

25 methyl)aminomethyl)phenyl 
154 CH2CH3 2-pyrimidyl 2-(N-( cyclobutyl)-

aminomethyl)phenyl 
155 CH2CH3 2-pyrimidyl 2-(N-( cyclopentyl)-

aminomethyl)phenyl 
30 156 CH2CH3 2-pyrimidyl 2-(N-(3-hydroxypyrrolidinyl} 

methyl)phenyl 
157 CH2CH3 5-pyrimidyl 2-( aminosulfonyl)phenyl 
158 CH2CH3 5-pyrimidyl 2-(methylaminosulfonyl)phenyl 
159 CH2CH3 5-pyrimidyl 1-pyrrolidinocarbonyl 

35 160 CH2CH3 5-pyrimidyl 2-(methylsulfonyl)phenyl 
161 CH2CH3 5-pyrimidyl 2-(N,N-

dimethylaminomethyl)phenyl 
162 CH2CH3 5-pyrimidyl 2-(N-pyrrolidinylmethyl)phenyl 
163 CH2CH3 5-pyrimidyl l-methyl-2-imidazolyl 

40 164 CH2CH3 5-pyrimidyl 2-methyl-1-imidazolyl 
165 I CH2CH3 5-pyrimidyl 2-( dimethylaminomethyl)-1-

imidazolyl 
166 CH2CH3 5-pyrimidyl 2-(N-( cyclopropyl-

methyl)aminomethyl)phenyl 45 167 CH2CH3 5-pyrimidyl 2-(N-( cyclobutyl)-
aminomethyl)phenyl 

168 CH2CH3 5-pyrimidyl 2-(N-( cyclopentyl)-
aminomethyl)phenyl 

169 CH2CH3 5-pyrimidyl 2-(N-(3-hydroxypyrrolidinyl} 
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methyl)p)Jenyl 
170 CH2CH3 2-Cl-pheriyl · · 2-(aminosulfonyl)phenyl 
171 CH2CH3 2.;c1-phenyl 2-(methylamjllosulfonyl)phenyl 
172 CH2CH3 2-Cl-phenyl · 1-pyrrolidinocarbonyl 

5 173 CH2CH3 2-Gl-J>henyl 2-(methylsulfonyl)phenyl 
174 CH2CH3 2•Cl-phenyl 2-(N,N-

. dimethyl~inomethyl)phenyl 
175 CH2CH3 2-Cl-phenyl 2-(N-pyrroli441Ylmethyl)phenyl 
176 CH2CH3 2.;cl-phenyl l-methyl-2.;:iplidazolyl 

10 177 CH2CH3 2-Cl-phenyl 2-methyl-1-hµidazolyl 
178 CH2CH3 2-Gl-phenyl 2-( dimethylmnmomethyl)-1-

... imidazolyl · . 
179 CH2CH3 2-C.l-phenyl 2-(N-( cycloptopyl-

methyl)~inomethyl)phenyI· 
15 180 CH2CH3 2-Cl-phenyl 2-(N-( cyclobutyl)- · 

aminom~yl)phenyl 
181 CH2CH3 2-CI,.phenyl 2-(N-( cyclopentyl} 

aminomethyl)phenyl 
182 CH2CH3 2-Cl-p)Jenyl 2-(N~(3-hydrtjxypyrrolidinyl} 

20 methyl)phenyl 
183 CH2CH3 · 2-:F;.phenyl 2-( aminosulfuriyl)phenyl 
184 CH2CH3 2-F"p~enyl 2-(methylamiiiosulfonyl)phenyl 
185 CH2CH3 2-J7;.PhenY1 1-pyrrolidino#rbonyl 
186 CH2CH3 2-F .. phenyl 2-(methylsuJ(cinyl)phenyl 

25 187 CH2CH3 2-F7p~enyl 2-(N,N-

2-F;.p~enyl 
dimethylaminomethyl)phenyl 

188 CH2CH3 2-(N-pyrrolid~nyhnethyl)phenyl 
189 CH2CH3 2.;F~phenyl 1-methyl-2-itµidazolyl 
190 CH2CH3 2-~:..phenyl . 2-methyl- l •imidazolyl 

30 191 CH2CH3 2-:F,~p~eny1 2-( dimethyl8Illinomethyl)-l-
imidazolyi 

192 CH2CH3 2-:F~p~enyl 2-(N-(cyclopro,pyl- · 
methyl)an.#ilomethyl)phenyl 

193 CH2CH3 2-F.:.phenyl 2-(N-( cyclobtjtyl)- · 
35 aminomethyl)phenyl 

194 CH2CH3 2-F~p:Qenyl 2-(N-( cyclopentyl} 
aminometliyl)phenyl 

195 CH2CH3 2-F~phenyl 2-(N-(3-hydr<>xypyrrolidinyl} 
: methyl)phCJ1yl 

40 196 CH2CH3 2,6~iF~phenyl . 2-( aminosulfo,iyl)phenyl 
197 .CH2CH3 2,6~~iF-phenyl 2-(methylamiifosulfonyl)phenyl 
198 CH2CH3 2,6-dif:-phenyl l-pyrrolidinoc8J'bonyl 
199 CH2CH3 2,6-:dif-phenyl 2-(methylsulf'.~nyl)phenyl 
200 CH2CH3 2,6 ... diF-phenyl 2-(N,N-

45 dimethylaminomethyl)phenyl 
201 CH2CH3 2,6-dif;.phenyl 2-(N-pyrrolidi1:1ylmethyl)phenyl 
202 CH2CH3 2,6~diF-phenyl l-methyl-2 ... imidazolyl 
203 CH2CH3 2,6'."dif.'-phenyl 2-methyl-1-imidazolyl 
204 CH2CH3 2,6.:diF-phenyl 2-( dimethylamiilomethyl} 1-

... · : . 
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imidazolyl ·: ·, 
205 CH2CH3 2,6-diF-phenyl 2-(N-( cycloprppyl-.... ::.\:~r 

methyl)afftthomethyl)phenyl 
206 CH2CH3 2,6-diF .. phenyl 2-(N-( cyclobutyl)-

5 aminometbyl)phenyl 
207 CH2CH3 2,6-diF-phenyl . 2-(N-( cyclopentyl)-

aminomethyl)phenyl 
208 CH2CH3 2,6-diF-phenyl 2-(N-(3-hydroxypyrrolidinyl} 

methyl)phenyl 
10 209 CF3 phenyl 2-( aminosulfonyl)phenyl 

210 CF3 phenyl 2-(methylaminosulfonyl)phenyl 
211 CFJ phenyl 1-pyrrolidinocarbonyl 
212 CF3 phenyl 2-(methylsulfonyl)phenyl 
213 CF3 phenyl 2-(N,N-

15 dimethylaminomethyl)phenyl 
214 CF3 phenyl 2-(N-pyrrolidinylmethyl)phenyl 
215 CF3 phenyl 1-methyl-2-imidazolyl 
216 CF3 phenyl 2-methyl-1-imidazolyl 
217 CF3 phenyl 2-( dimethylaminomethyl)-1-20 imidazolyl 
218 CF3 phenyl 2-(N-( cyclopropyl-

methyl)aminomethyl)phenyl . 219 CF3 phenyl 2-(N-( cyclobutyl} 
aminomethyl)phenyl 25 220 CF3 phenyl 2-(N-( cyclopentyl)-
aminomethyl)phenyl 

221 CF3 phenyl 2-(N-(3-hydroxypyrrolidinyl} 
methyl)phenyl 

222 CF3 2-pyridyl 2-( aminosulfonyl)phenyl 30 223 CF3 2-pyridyl 2-(methylaminosulfonyl)phenyl 224 CF3 2-pyridyl 1-pyrrolidinocarbonyl 
225 CF3 2-pyridyl 2-(methylsulfonyl)phenyl 
226 CF3 2-pyridyl 2-(N,N-

dimethylaminomethyl)phenyl 35 227 CF3 2-pyridyl 2-(N-pyrrolidinylmethyl)phenyl 228 CF3 2-pyridyl I-methyl-2-imidazolyl 
229 CF3 2 .. pyridyl 2-methyl-1-imidazolyl 
230 CF3 2-pyridyl 2-( dimethylaminomethyl)-1-

imidazolyl 40 231 CF3 2-pyridyl 2-(N-( cyclopropyl-
I methyl)aminomethyl)phenyl 232 CF3 2-pyridyl 2-(N-( cyclobutyl)-

aminomethyl)phenyl 
233 CF3 2-pyridyl 2-{N-( cyclopentyl)-

45 aminomethyl)phenyl 
234 CF3 2-pyridyl 2-(N-(3-hydroxypyrrolidinyl} 

methyl)phenyl 
235 CF3 3-pyridyl 2-( aminosulfonyl)phenyl 
236 CF3 3-pyridyl 2-(methylaminosulfonyl)phenyl 
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237 CF3 3-pyridyl 1-pyrrolidinocarbonyl 
238 CF3 3-,pyridyl 2-(methylsulfonyl)phenyl 
239 CF3 3-pyridyl 2-(N,N-

dimethyl~inomethyl)phenyl 
5 240 CF3 3-pyridyl. 2-(N-pyrrolidinylmethyJ)phenyl 

241 CF3 3-pyridyl l-methyl-2-i~idazolyl 
242 CF3 3-pyridyl 2-methyl-1-imidazolyl 
243 CF3 3-,pyridyl. 2-(dimethyl~inomethyl} I-

imidazol~' 
10 244 CF3 3-pyridyl 2-(N-( cyclopf9pyl-

245 CF3 3-pyridyl 
methyl)ai:ri.inomethyl)phenyl 

2-(N-( cyclob#tyl} 
aminomc#hyl)phenyl 

246 CF3 3-pyridyl . 2-(N-(cyclo~tyl} 
15 aminomeiJtyl)phenyl 

247 CF3 3-pyridyl 2-(N-(3-hydr~xypyrrolidinyl}. 
methyl)pnenyl 

248 CF3 2-pyrimidyl 2-( aminosulf~nyl)phenyl 
249 CF3 2-p:Yr,imidyl 2-(methylamiliosulfonyl)phenyl 

20 250 CF3 2-"pyrimidyl 1-pyrrolidino~arbonyl 
251 CF3 2-pyrimidyl 2-(methylsul(onyl)phenyl 
252 CF3 2-pyrimidyt 2-(N,N-

dimethylalhinomethyl)phenyJ 
253 CF3 . 2-pyrimidyl 2-(N-pyrrolid!nylmethyl)phenyl 

25 254 CF3 2-pyrimidyl l-methyl-2-inddazolyl 
255 CF3 2:-pyrlmidyl 2-methyl-1-irnidazolyl 
256 CF3 2-,pytjmidyl 2-( dimethylm#inomethyl)-1-

imidazolyl 
257 CF3 2-pyrimidyl 2-(N-( cyclopifjpyl-

30 methyl)~nomethyl)phenyl 
258 CF3 2-pyrimidyl 2-(N-( cyclob-qtyl} 

aminomethyl)phenyl 
1 .. 

259 CF3 2-pyrimidyl 2-(N-( cyclop'*1tyl} 
aminomeqiyl)phenyl 

35 260 CF3 2-pyrimidy) 2-(N-(3-hydn}.;itypyirolidinyl} 
methyl)ph~yl 

261 CF3 5-pyrimidyl 2-(aminosulfq~yl)phenyl 
262 CF3 . 5-pyrimidyl 2-(methylaminosulfonyl)phenyl 
263 CF3 5-pyrimidyl 1-pyrrolidino~bonyl 

40 264 CF3 5-pytjmidyl 2-(methylsulfonyl)phenyl 
265 ICF3 5-p}'rimidyl 2-(N,N-

.;:'• 

dimethylajl)inomethyl)phenyl 
266 CF3 5-pyrimidyl 2-(N-pyrrolid~~)1lmethyl)phenyl 
267 CF3 5-pyrimidyl l-methyl-2-ill!i~azolyl 

45 268 CF3 5-pyrimidyl 2-methyl- l-iiri.idazolyl 
269 CF3 5-pytjmidyl 2-( dimethyla~~nomethyl)-1-

imidazolyi • 
270 CF3 5-pyrimidyl 2-(N-( cycloprQpyl-

methyl)~~nomethyl)phenyl · · 
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271 CF3 

272 CF3 

S 273 CF3 

274 CF3 
275 CF3 
276 CF3 

10 277 CF3 
278 CF3 

279 CF3 
280 CF3 

15 281 CF3 
282 CF3 

283 CF3 

20 284 CF3 

285 CF3 

286 CF3 
25 

287 CF3 
288 CF3 
289 CF3 
290 CF3 

30 291 CF3 

292 CF3 
293 CF3 
294 CF3 

35 295 CF3 

296 CF3 

297 CF3 
40 

298 ICFJ 

299 CFJ 

45 300 CF3 
301 CF3 
302 CF3 
303 CF3 
304 CF3 

'~':}\~, 
5-pyrimidyl 

5-pyrlmidyl 

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-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-ctiF-phenyl 
2,6-diF-phenyl 
2,6-diF-phenyl 

PCT/US99/30316 

2-(N-( cyclobufyl)­
aminomethyl)phenyl 

2-(N-( cyclopentyl)­
aminomethyl)phenyl 

2-(N-(3-hydroxypyrroJidinyl} 
methyl)phenyl 

2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1-pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N-

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
l-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 
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-
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dimethylaminomethyl)phenyl 
305 CF3 2,6;.diF-phenyl 2-(N-pyrroljdinylmethyl)phenyl 
306 CF3 2,6~diF-phenyl 1-methyl-2"'.imidazolyl 
307 Cf 3 2,6-diF-phenyl 2-methyJ-1.,~inidazolyl 

5 308 CF3 2,6-diF,;,phenyl 2-( dimethylaminomethyl} 1-
imidazo~yl 

309 CF3 2,6-diF'."phenyl 2-(N-( cyclQpropyl-
methyl)anunomethyl)phenyl 

310 CF3 2,6""diF-phenyl 2-(N-( cyclo~utyl)-
10 amin011l¢thYl)phenyl 

311 CF3 2,6-diF-phenyl 2-(N-( cyclOpentyl)-
aminomethyl)phenyl 

312 CF3 2,6-dif.;.phenyl 2-(N-(3-hy4foxypyrrolidinyl} 
methyl)Phenyl 

15 313 SCH3 pbeµyl 2-(aminosulfonyl)phenyl . 
314 SCH3 phe~yl 2-(methylarl1inosulfonyl)phenyl 
315 SCH3 phtjlyl l-pyrrolidi~9carbonyl 
316 SCH3 p~eriyl 2-(methylsli}fonyl)phenyl 
317 SCH3 'hen I 2-(N,N-p .. Y 

20 dimethylaminomethyl)phenyl 
318 SCH3 ·phenyt 2-(N-pyrroli.dinylmethyJ)phenyl 
319 SCH3 p~~yl 1-methyl;.2.,imidazolyl 
320 SCH3 phel)yl 2-methyl-I ~imidazolyl 
321 SCH3 i>lienyt 2-( dimethylaminomethyl)-1-

25 imidazolyl. 
322 SCH3 phenyl. 2-(N-( cyclopropyl-

methyl)atninomethyl)phenyl 
323 SCH3 phenyl 2-(N-( cyclo~utyl} 

aminom~yl)phenyl 
30 324 SCH3 pflenyl 2-(N-( cyclQ.Pentyl} 

aminon1~thyl)pheny1 

325 SCH3 phenyl 2-(N-(3-hydtoxypyrrolidinyl} 
methyl)~henyl 

326 SCH3 . 2:.pyndyl 2-(aminosUlfonyl)phenyl 
35 327 SCH3 2.:.pyridyl 2-(methytatiiinosulfonyl)phenyl 

328 SCH3 ~-pyridyl 1-pyrrolidiqQcarbonyl 
329 SCH3 2:.pyndyl 2-(methyls\iifonyl)phenyl 
330 SCH3 2~.,yndyl 2-(N,N-

dimethylaminomethyl)phenyl 

40 331 SCH3 2'."p}rridyl 2-(N.,pyrroUdinylmethyl)phenyl 
332 I SCH3 2-pyridyl 1-methyl.:.2;.imidazolyl 
333 SCH3 2.,pyridyl 2-methyl;.} .;i11lidazolyl 
334 SCH3 2.:.pyridyl 2-( dimethyJhminomethyl)-1-

imidaz~Jyl 
45 335 SCH3 2"'."pyridyl 2-(N-( cyclopropyl-

methyl)aminomethyl)phenyl 
336 SCH3 2-pyridyl 2-(N-(cyclOputyl)-

aminom¢iyl)phenyl 
337 SCH3 2-pyridyl 2-(N-( cyclopentyl} 
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aminomethyl)phenyl 
338 SCH3 2-pmdyl 2-(N-(3-hyd@.JtYpyrrolidinyl} 

.;~~:. methyl)pH~yl 
339 SCH3 3-pyiidyl 2-( aminosulfonyl)phenyl 

5 340 SCH3 3-pyridyl 2-(methylaminosulfonyl)phenyl 
341 SCH3 3-pyridyl 1-pyrrolidinocarbonyl 
342 SCH3 3-pyridyl 2-(methylsulfonyl)phenyl 
343 SCH3 3~pyridyl 2-(N,N-

dimethylaminomethyl)phenyl 
10 344 SCH3 3-pyridyl 2-(N-pyrrolidinylinethyl)phenyl 

345 SCH3 3-pyridyl 1-methyl-2-imidazolyl 
346 SCH3 3-pyridyl 2-methyl-1-imidazolyl 
347 SCH3 3-pyridyl 2-( dimethylaminomethyl)-1-

imidazolyl 
15 348 SCH3 3-pyridyl 2-(N-( cyclopropyl-

methyl)aminomethyl)phenyl 
349 SCH3 3-pyridyl 2-(N-( cyclobutyl)-

aminomethyl)phenyl 
350 SCH3 3-pyridyl 2-(N-( cyclopentyl)-

20 aminomethyl)phenyl 
351 SCH3 3-pyridyl 2-(N-(3-hydroxypyrrolidinyl} 

methyl)phenyl 
352 SCH3 2-pyrimidyl 2-{ aminosulfonyl)phenyl 
353 SCH3 2-pyrimidyl 2-{methylaminosulfonyl)phenyl 

25 354 SCH3 2-pyrimidyl 1-pyrrolidinocarbonyl 
355 SCH3 2-pyrimidyl 2-(methylsulfonyl)phenyl 
356 SCH3 2-pyrimidyl 2-(N,N-

dimethylaminomethyl)phenyl 
357 SCH3 2-pyrimidyl 2-(N-pyrrolidinylmethyl)phenyl 

30 358 SCH3 2-pyrimidyl 1-methyl-2-imidazolyl 
359 SCH3 2-pyrimidyl 2-methyl-1-imidazolyl 
360 SCH3 2-pyrimidyl 2-( dimethylaminomethyl)-1- · 

imidazolyl 
361 SCH3 2-pyrimidyl 2-(N-(cyclopropyl-

35 methyl)aminomethyl)phenyl 
362 SCH3 2-pyrimidyl 2-(N-{ cyclobutyl)-

aminomethyl)phenyl 
363 'SCH3 2-pyrimidyl 2-(N-( cyclopentyl)-

aminomethyl)phenyl 
40 364 SCH3 2-pyrimidyl 2-(N-(3-hydroxypyrrolidinyl} 

methyl)phenyl 
365 SCH3 5-pyrimidyl 2-(aminosulfonyl)phenyl 
366 SCH3 5-pyrimidyl 2-(methylaminosulfonyl)phenyl 
367 SCH3 5-pyrimidyl 1-pyrrolidinocarbonyl 

45 368 SCH3 5-pyrimidyl 2-(methylsulfonyl)phenyl 
369 SCH3 5-pyrimidyl 2-(N,N-

dimethylaminomethyl)phenyl 
370 SCH3 5-pyrimidyl 2-(N-pyrrolidinylmethyl)phenyl 
371 SCH3 5-pyrimidyl 1-methyl-2-imidazolyl 
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372 SCH3· . 5-pyrimidyl 2-methyl-l-imid8Zolyl 
373 SCH3 5-pyrimidyl 2-( dimethylapiinomethyl)-1-

imidazolyl 
374 SCH3 . 5-pyriinidyl 2-(N-( cyclopropyl-

5 methyl)~inomethyl)phenyl 
375 SCH3 5-pyrimidyl 2-(N-( cyclogutyl)-

aminom¢thyl)phenyl 
376 SCH3 5-pyrimidyl 2-(N-( cyclopentyl)-

aminom~thyl)phenyl 
IO 377 SCH3 5-pyrimidyl 2-(N-(3-hydfc>xypyrrolidinyl} 

378 SCH3 2-Cl-phenyl 
methyl)phenyl 

2-(aminosulfonyl)phenyl 
379 SCH3 2-Cl"'.phenyl 2-(methylalrlinosulfonyl)phenyl 
380 SCH3 2-Cl..;pbenyl 1-pyrrolidinpcarbonyl 

15 381 SCH3 2-Cl~phenyl 2-(methylsuifonyl)phenyl 
382 SCH3 2-Cl-phenyl 2-(N,N-

dimethylmninomethyl)phenyl 
383 SCH3 2-Cl-phenyl 2-(N-pyrroli9inylmethyl)phenyl 
384 SCH3 2-Cl-phenyl 1-methyJ..;2-iµtidaZolyl 

20 385 SCH3 2-Cl-phenyl 2-methyl-1-iinidazolyl 
386 SCH3 2-.Cl-phenyl ·· 2-( dimethylajniilomethyl)-1-

imidazolyl 
387 SCH3 2-Gl-.phenyl 2-(N-( cyclopropyl-

methyl)aPiinomethyl)phenyl 
25 388 SCH3 2-Cl-phenyl 2-(N-( cyclobutyl)-

389 SCH3 2-Cl-phenyl 
aininomijthyl)phenyl 

2-(N-( cycioptmtyl)-
aminome,~yl)phenyl 

390 SCH3 2-Cl-phenyl 2-(N-(3-hydfuxypyrrolidinyl} · 
30 methyl)p)tenyl 

391 SCH3 2-F-phenyl 2-(aminosulfonyl)phenyl 
392 SCH3 · · 2-F-phenyl 2-(methylam~osulfonyl)phenyl 
393 SCH3 2-F-phenyl 1-pyrrolidin<.)carbonyl 
394 SCH3 2.:.f..,phenyl 2-(methylsulfonyl)phenyl 

35 395 SCH3 2-F-phenyl 2-(N,N- ..... · 

dimethyl~nomethyl)phenyl 
396 SCH3 2~f-phenyl 2-(N-pyrrolid.inylmethyl)phenyl· 
397 SCH3 2-F-phenyl l-methyI.;;.2~unidazolyl 
398 SCH3 2-F-phenyl 2-methyl-1-iWidazolyl 

40 399 SCH3 2-F-phenyl 2-( dimethyl~inomethyl)-1-
imidazolyl 

400 SCH3 2-F-phenyl 2-(N-( cyclopf9pyl-
methyl)8*iinomethyl)phenyl 

401 SCH3 2-F-phenyl 2-(N-( cyclob\ltyl)-
45 aminomeihyl)phenyi 

402 SCH3 2-F-phenyl 2-(N-( cyclop~tyl)-

403 SCH3 2-F-pbenyl 
aminomefllyl)phenyl 

2-(N-(3-hy<lroxypyrrolidinyl} 
methyl)pflenyl 
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404 SCH3 2,6:-diF .. phenyl 2-( aminosulfonyl)phenyl 
405 SCH3 2,6..,diF•phenyl 2-(methylaminosulfonyl)phenyl 406 SCH3 2,6-diF-phenyl l .:.pyrrolidinocarbonyl 
407 SCH3 2,6-diF-phenyl 2-(methylsulfonyl)phenyl 5 408 SCH3 2,6-diF-phenyl 2-(N,N-

dimethylaminomethyl)phenyl 409 SCH3 2,6-diF-phenyl 2-(N-pyrrolidinylmethyl)phenyl 410 SCH3 2,6-diF-phenyl l-methyl-2-imidazolyl 
411 SCH3 2,6-diF-phenyl 2-methyl-1-imidazolyl 

10 412 SCH3 2,6-diF-phenyl 2-( dimethylaminomethyl} 1-
imidazolyl 

413 SCH3 2,6-diF-phenyl 2-(N-( cyclopropyl-
methyl)aminomethyl)phenyl 414 SCH3 2,6-diF-phenyl 2-(N-( cyclobutyl} 

15 aminomethyl)phenyl 415 SCH3 2,6-diF-phenyl 2-(N-( cyclopentyl)-
aminomethyl)phenyl 416 SCH3 .. 2,6-diF-phenyl 2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl 20 417 SOCH3 phenyl 2-( aminosulfonyl)phenyl 418 SOCH3 phenyl 2-(methylaminosulfonyl)phenyl 419 SOCH3 phenyl 1-pyrrolidinocarbonyl 420 SOCH3 phenyl 2-(methylsulfonyl)phenyl 421 SOCH3 phenyl 2-(N,N-25 dimethylaminomethyl)phenyl 422 SOCH3 .phenyl 2-(N-pyrrolidinylmethyl)phenyl 423 SOCH3 phenyl l-methyl-2-imidazolyl 424 SOCH3 phenyl 2-methyl-1-imidazolyl 425 SOCH3 phenyl 2-( dimethylaminomethyl)-1-30 imidazolyl 

426 SOCH3 phenyl 2-(N-( cyclopropyl-
methyl)aminomethyl)phenyl 427 SOCH3 phenyl 2-(N-( cyclobutyl} 
aminomethyl)phenyl 35 428 SOCH3 phenyl 2-(N-( cyclopentyl)-
aminomethyl)phenyl 429 SOCH3 phenyl 2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl 

430 SOCH3 2-pyridyl 2-(aminosulfonyl)phenyl 40 431 SOCH3 .2-pyridyl 2-(methylaminosulfonyl)phenyl 432 !SOCH3 2-pyridyl 1-pyrrolidinocarbonyl 433 SOCH3 2-pyridyl 2-(methylsulfonyl)phenyl 434 SOCH3 2-pyridyl 2-(N,N-
dimethylaminomethyl)phenyl 45 435 SOCH3 2-pyridyl 2-(N-pyrrolidinylmethyl)phenyl 436 SOCH3 2-pyridyl l-methyl-2-imidazolyl 437 SOCH3 2-pyridyl 2-methyl-1-imidazolyl 438 SOCH3 2-pyridyl 2-( dimethylaminomethyl)-1-
imidazolyl 
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439 SOCH3 2.;pyridyl 2-(N-( cyclopropyl-
methyl)aminomethyl)phenyl 

440 SOCH3 2-pyridyl 2-(N.;( cycloblityl)-
aminomeihyl)phenyl 

5 441 SOCH3 2-pyridyl 2-(N-{cyclopentyl)-
8Illinome~yl)phenyl 

442 SOCH3 2-pyridyl 2-(N-(3~hydf9xypyrrolidinyl} 
'· :: methyl)pbenyl 

443 SOCH3 3-p}'ridyl 2-(~rtosulfonyl)phenyl · 
10 444 SOCH3 3-pji#dyl 2-(methyl~foosulfonyl)phenyl 

445 SOCH3 3-' .~·d l 1-pyrrolidinocarbonyl pyq.y 
446 SOCH3 3-pytjdyl. 2-(methylsuffonyl)phenyl 
447 SOCH3 3-pytjdyl 2-(N,N-

3~pYiidyl 
dimethyl~inomethyl)phenyl 

15 448 SOCH3 2-(N-pyrrolidirtylmethyl)phenyl 
449 SOCH3 3-pyrldyl l-methyl-2-iiriidazolyl 
450 SOCHJ 3-P.rndyl . 2-methyl-1-itriidazolyl 
451 SOCH3 3-pyrl,dyl 2-( dimethylaininomethyl)-1- ·· 

~~- • • : .<: imidazolyl 
20 452 SOCH3 3-pytjdyl 2-(N-( cyclopropyl~ 

' methyl)8*iinomethyl)phenyl 
453 SOCH3 3-pytjdyl 2-(N-( cyclo}?utyl)-

3-pYri.dyl 
aminomethyl)phenyl 

454 SOCHJ 2-(N-( cyclopentyl)-
25 ., aminome~yl)phenyl 

455 SOCH3 3-pYI}dyl 2-(N~(3-hydri.)xypyrrolidinyl} 
· methyl)p~enyl 

456 SOCH3 2-pyrimidyl 2-(aminosulfo.nyl)phenyl . 
457 SOCHJ 2-pyrl,midyl 2-(m~ylani:jnosulfonyl)phenyl 

30 458 SOCH3 2-J>YiiIDidyl 1-pyrrolidin~C?arbonyl 

459 SOCHJ 2-pYfiinidyl 2-(methylsulfonyl)phenyl 
460 SOCH3 2-pyrimidyl . 2-(N,N-

i: 
' dimethylaminomethyl)phenyl 
: 

461 SOCH3· . 2-pyrimidyl 2-(N-pyrrolicj~nylmethyl)phenyl 

35 462 SOCH3 2-pyrhnidyl l-methyl-2-imidazolyl 
463 SOCH3 2-1>Yrlinidy1 2-methyl-1-i:tpidazolyl 
464 SOCH3 2-p:YQmidyl 2-(dimethylaprinomethyl)-l-

··.· .. 
imidazolyl . :'. 

465 SOCH3 2-p)1rimidyl 2-(N-( cyclopropyl-
40 .; . methyl)ajliinomethyl)phenyl . . 

466 I SOCH3 2-pypmidyl 2-(N-( cyclobutyl)-
,• aminom~}lyl)phenyl •;· 

' ... 
467 SOCHJ 2-:pytjmidyl 2-(N-( cyclopentyl} 

;· .' . ~ :i aminomethyl)phenyl 
45 468 SOCH3 2-pyrjmidyl 2-(N-( 3-hydfoxypyrro lidiny l} 

I 
methyl)ptleiiyl 

469 SOCH3 5-pytjmidyl 2-( aminosul(onyl)phenyl 
470 SOCH3 5~pyrimidyl 2-(methylam:inosulfonyl)phenyl 

471 SOCH3 5-pytjmidyl 1-pyrrolidintjcarbonyl 
~ :· 
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472 SOCH3 5'."pYfimidyl 2-(methylsulfohyl)phenyl 
473 SOCH3 5:-pi];imidyl 2-(N,N- '·· .. ; ·. 

·, {t;~ dimethyi~inomethyl)phenyl 
474 SOCH3 5-pyiimidyl 2-(N-pyrroildiriyJmethyl)phenyl 

5 475 SOCH3 5-pyrimidyl l-methyl-2.;imidazolyl · 
476 SOCH3 5-pyrimidyl 2-methyl-1-imid$olyl 
477 SOCH3 5-pyrimidyl 2-( dimethylaminomethyl} 1-

. imidazolyl 
478 SOCH3 5-pyrimidyl 2-(N-( cyclopropyl-

10 .methyl)aminomethyl)phenyl 
479 SOCH3 5-pyrimidyl 2-(N-( cyclobutyl} 

aminomethyl)phenyl 
480 SOCH3 5-pyrimidyl 2-(N-( cyclopentyl} 

aminomethyl)phenyl 
15 481 SOCH3 5-pyrimidyl 2-(N-(3-hydroxypyrrolidinyl} 

methyl)phenyl 
482 SOCH3 2-Cl-phenyl 2-( aminosulfonyl)phenyl 
483 SOCH3 2-Cl-phenyl 2-(methylaminosulfonyl)phenyi 
484 SOCH3 2-Cl-phenyl 1-pyrrolidinocarbonyl 

20 485 SOCH3 · 2-Cl"."phenyl 2-(methylsulfonyl)phenyl 
486 SOCH3 2-Cl-phenyl 2-(N,N-

dimethylaminomethyl)phenyl 
487 SOCH3 2-Cl-phenyl 2-(N-pyrrolidinylmethyl)phenyl 
488 SOCH3 2-Cl-phenyl l-methyl-2-imidazolyl 

25 489 SOCH3 2-Cl-phenyl 2-methyl-1-imidazolyl 
490 SOCH3 2-Cl-phenyl . 2-(dimethylaminomethyl} 1-

imidazolyl 
491 SOCH3 2-Cl-phenyl 2-(N-( cyclopropyl-

methyl)aminomethyl)phenyl 
30 492 SOCH3 2-Cl-phenyl 2-(N-( cyclobutyl} 

aminomethyl)phenyl 
493 SOCH3 2-Cl-phenyl 2-(N-( cyclopentyl} 

aminomethyl)phenyl 
494 SOCH3 2-Cl-phenyl . 2-(N-(3-hydroxypyrrolidinyl} 

35 methyl)phenyl 
495 SOCH3 2-F-phenyl 2-(aminosulfonyl)phenyl 
496 SOCH3 2-F-phenyl 2-(methylaminosulfonyl)phenyl 
497 SOCH3 2-F-phenyl 1-pyrrolidinocarbonyl 
498 SOCH3 2-F-phenyl 2-(methylsulfonyl)phenyl 

40 499 SOCH3 2-F-phenyl 2-(N,N-
dimethylaminomethyl)phenyl 

500 SOCH3 2-F-phenyl 2-(N-pyrrolidinylmethyl)phenyl 
501 SOCH3 2-F-phenyl I-methyl-2-imidazolyl 
502 SOCH3 2-F-phenyl 2-methyl-1-imidazolyl 

45 503 SOCH3 2-F ... phenyl 2-( dimethylaminomethyl} 1-
imidazolyl 

504 SOCH3 2-F-phenyl 2-(N-( cyclopropyl-
methyl)aminomethyl)phenyl 

505 SOCH3 2-F-phenyl 2-(N-( cyclobutyl} 
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532 

533 
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535 
536 
537 
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I 

SOCH3 

SOCH3 

SOCH3 
SOCH3 
SOCH3 
SOCH3 
SOCH3 

SOCH3 
SOCH3 
SOCH3 
SOCH3 

SOCH3 

SOCH3 

SOCH3 

SOCH3 

S02CH3 
S02CH3 
S02CH3 
S02CH3 
S02CH3 

S02CH3 
S02CH3 
S02CH3 
S02CH3 

S02CH3 

S02CH3 

S02CH3 

S02CH3 

S02CH3 
S02CH3 
S02CH3 
S02CH3 
S02CH3 

2-F-j>henyl · 
:::.-
··.; 

2-F.;.phenyl . · 

2,§-diF-phenyl 
2,6.,.qff.:.phenyl 
2,6-<UF-phenyl 
2,4-~F-phenyl 

· 2,6.;~iF-phenyl 

i,6-dIF-phenyl 
-2,6-4iF.;phenyl 
2,6-di.f-phenyl 
2~~-~:f.;.phenyl 

2,CFdiF-phenyl 

2,6-diF-phenyl 

2,6-4W-phenyl · 

2,6.,dlF-phenyl 

. phf:Jlyl 
· phenyl 
ph~yl 
phenyl 
ph~yl 

phenyl 
ph~yl 
ph~yl 
·ph~yl 

phenyl 

phen~I 

phenyl 

ph¢nY,1 

2-pyridyl 
2-pyqdyl 
2-pyridyl 
2.;.pytj~yl 
2-pyfi4yl 
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aminom~hyJ)phenyl 
2-(N-( cyclo~tyl)­

aminom~ttiyl)phenyl 
2-(N-(3-hydibxypyrrolidinyl} 

methyl)pljenyl 
2-(aminosulf~nyl)phenyl 
2-(methyiam!nosulfonyl)phenyJ 
1-pyrrolidin~Farbonyl 
2-(methylsulfotiyl)phenyl 
2-(N,N- .. 

dimethylmninomethyl)phenyl 
2-(N-pyrrolicljnylmethyl)phenyl 
l-methyl-2-ifuidazolyl 
2-methyt-1-uuidazolyl 
2-( dimethylaminomethyl)-l­

imidaz0IY:l . 
2-(N-( cyclopiopyl'" 

methyl)~i,nomethyl)phenyl 
2-(N-( cyclob~t)rl)­

aminometliyl)phenyl 
2-(N-( cyclop~tyl)­

aminometpyl)phenyl 
2-(N-(3-hydrQ:itypyrrolidinyl} 

methyl)p~enyl 
2-( aminosulfq~yl)phenyl 
2-(methylam~osulfonyl)phenyl 
1-pyrrolidino~onyl 
2-(methylsulf.onyl)phenyl 
2-(N,N- .. 

dimethyl~inomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
l-methyl-2-iljUdazolyl 
2-methyl-I-iiiiidazolyl 
2-( dimethyla#,iinomethyl)-1-

imidazolyf 
2-(N-( cyctopq,yI­

methyl)aiP,;inomethyl)phenyl 
2-(N-( cyclobiityl)-

· ... , ... 
aminom~hyl)phenyl 

C·J··· .. 

2-(N-( cyclop~tyl)-
aminomeijlyl)phenyl 

2-(N-(3-hydrtjxypyrrolidinyl} 
methyl)phbnyl 

2-(aminosulf~yl)phenyl 
2-(methylaniin<>sulfonyl)phenyl 
1-pyrrolidino~~bonyl 
2-(methylsul(onyl)phenyl · 
2-(N,N- . . 

dimethylal,iinomethyl)phenyl 
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539 S02CH3 2-pyri(fyl 2-(N-pyrrolidinylmethyl)phenyl 
540 S02CH3 2-pypdy1 1-methyt.:.2-imidazolyl 
541 S02CH3 2-pyridyl 2-methyl-1-imidazolyl 
542 S02CH3 2-pyridyl 2-( dimethylaminometbyl} 1-

5 imidazolyl 
543 S02CH3 2-pyridyl 2-(N-( cyclopropyl-

methyl)aminomethyl)phenyl 
544 S02CH3 2-pyridyl 2-(N-( cyclobutyl)-

aminomethyl)phenyl 
10 545 S0.2CH3 2-pyridyl 2-(N-( cyclopentyl)-

aminomethyl)phenyl 
546 S02CH3 2-pyridyl 2-(N-(3-hydroxypyrrolidinyl} 

methyl)phenyl 
547 S02CH3 3-pyridyl 2-( aminosulfonyl)phenyl 

15 548 S02CH3 3-pyridyl 2-(methylaminosulfonyl)phenyl 
549 S02CH3 3-pyridyl 1-pyrrolidinocarbonyl 
550 S02CH3 3-pyridyl 2-(methylsulfonyl)phenyl 
551 S02CH3 3-pyridyl 2-(N,N-

dimethylaminomethyl)phenyl 20 552 S02CH3 3-pyridyl 2-(N-pyrrolidinylmethyl)phenyl 
553 S02CH3 3-pyridyl l -methyl-2-imidazolyl 
554 S02CH3 3-pyridyl 2-methyl-1-imidazolyl 
555 S02CH3 3-pyridyl 2-( dimethyJaminomethyl} 1-

imidazolyl 
25 556 S02CH3 3-pyridyl 2-(N-( cyclopropyl-

methyl)aminomethyl)phenyl 557 S02Cll:3 3-pyridyl 2-(N-( cyclobutyl} 
aminomethyl)phenyl 

558 S02CH3 3-pyridyl 2-(N-( cyclopentyl)-
30 aminomethyl)phenyl 

559 S02CH3 3-pyridyl 2-(N-(3-hydroxypyrrolidinyl} 
methyl)phenyl 

560 S02CH3 2-pyrimidyl 2-( aminosulfonyl)phenyl 
561 S02CH3 2-pyrimidyl 2-(methylaminosulfonyl)phenyl 35 562 S02CH3 2-pyrimidyl 1-pyrrolidinocarbonyl 
563 S02CH3 2-pyrimidyl 2-(methylsulfonyl)phenyl 
564 S02CH3 2-pyrimidyl 2-(N,N-

dimethylaminomethyl)phenyl 565 S02CH3 2-pyrimidyl 2-(N-pyrrolidinylmethyl)phenyl 40 566 S02CH3 2-pyrimidyJ l-methyl-2-imidazolyl 
567 I S02CH3 2-pyrimidyl 2-methyl-l-imidazolyl 
568 S02CH3 2-pyrimidyl 2-( dimethylaminomethyl} 1-

imidazolyl 
569 S02CH3 2-pyrimidyl 2-(N-( cyclopropyl-45 methyl)aminomethyl)phenyl 570 S02CH3 2-pyrimidyl 2-(N-( cyclobutyl)-

aminomethyl)phenyl 
571 S02CH3 2-pyrimidyl 2-(N-( cyclopentyl} 

aminomethyl)phenyl 
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572 S02CH3 

573 S02CH3 
574 S02CH3 

5 575 S02CH3 
576 S02CH3 
577 S02CH3 

578 S02CH3 
IO 519 S02CH3 

580 S02CH3 
581 S02CH3 

582 S02CH3 
15 

583 S02CH3 

584 S02CH3 

20 585 S02CH3 

586 S02CH3 
587 S02CH3 
588 S02CH3 

25 589 S02CH3 
590 S02CH3 

591 S02CH3 
592 S02CH3 

30 593 S02CH3 
594 S02CH3 

595 S02CH3 

35 596 S02CH3 

597 S02CH3 

598 S02CH3 
40 

599 ,S02CH3 
600 S02CH3 
601 S02CH3 
602 S02CH3 

45 603 S02CH3 

604 S02CH3 
605 S02CH3 
606 S02CH3 

2-pyrimidyl 

5-> · .. id I P,yqtn y 
5 · .. ,, "d·1 -p:)'IWU y 
5-p}'timidyl 
s:.pyfimidyl 
s-· · ' id i-PYPI,Il y 

,.·- .. ... 

5-pyrimidyl 
5 . '··· "d I · 
s::;:d;I · 
5 .·• ;; "d j -pYJWU y 

.. 

5-pytjmidyl 
,; ;: : : ;.:.~ 

5-pyri,rnidyl 
. . . ~ 
' 

5-pyrimidyl 

S;.p}rrifnidyl 
;· ~ ''. .. 

2"'.Cl~phenyl 
2;.CH?henyl 
2-Cl-P.henyl 
2:.01-pheriyl 
2.;.cI-plieriyJ 

:·· 
·.;,. 

2-C.FP.henyt 
2-CJ.;.phenyl 
2"'.G!-phenyl 
2-QH~lienyl ··.· ·'; . 

, I .",'f 
.. ·: 

•:, 

2-9-P.~enyl 
.·. ~ , .; .' 

2-0~·phenyl 

2-Cl-p)Jenyl 
. . : ~ ~: .'· ;. 

2-Cl-p)Jenyl 
' ., .••. r 

2-F~p}ienyl 

2-F~p4enyl 
2-F"'.pqenyl 
2-F"'.phenyl 
2-F~phenyl 

, . ... 
. ·: .. • 

2-F..:phenyl 
2-F~p~enyl 
2;.F-J>4¢nyl 
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2-(N-(3-hydroxypyrrolidinyl} 
methyl)pbenyl 

2-(aminosulfQnyl)phenyl 
2-(methylanifoosulfonyl)phenyl 
1-pyrrolidino·carbonyl 
2-(methylsul:(onyl)phenyl 
2.(N,N- ... . . 

dimethyl~1nomethyl)phenyl 
2-(N-pyrrolidJnylmethyl)phenyl 
l-inethyl-2-ii.*idazolyl 
2-methyl-l-~i"8zolyl . 
2-(dimethyl~iiiomethyl)-1-

intldazor'l ·. . Y, . 
2-(N.:( cyctoptppyl- . 

methyl)aQiinomethyl)phenyl 
2-(N-( cyclobµfyl)­

aminomethyl)phenyl 
2-(N-( cyclop~fyl)-

. aminomei~yi)phenyl 
2-(N-(3-hycmJ:xypyrrolidinyl)-

, methyl)ph~yl 
2-(aminostilf~tiyl)phenyl . 
2-(methylamiijosulfonyl)phenyl 
1-pyrrolidinoP.arbonyl 
2-(methylsulf~nyl)phenyl · 
2-(N,N- ·· 
· , .· di1Dethyla,fuinomethyl)phenyl 

2-(N-pyrrolidfnylmethyl)phenyl 
l -methyl-2-ii#,idazolyl 

. 2-methyl-1-irqidazolyl 
2-( dimethylal:Qinomethyl)-1-

.. inlidazoly} . 

2-(N-( cyclopropyl­
methyl)ai#iriomethyl)phenyl 

2-(N-( cyclohufyt)­
aminometh.y1)phenyl 

2-(N-( cyctop¢ntyl)-
aminomeihyl)phenyl . 

2-(N-(3-hydi(j~ypyrrolidinyl)- · 
methyl)phenyl 

2-(aminosulfqijyi)phenyl 
2-(methylami!)osulfonyl)phenyl 
1-pyrrolidinoparbonyl 
2-(rnethylsulfonyl)phenyl 
2-(N,N- ·:.·. . 

dimethylalpinomethyl)pheny] 
2-(N-pyrrolid.ihylmethyl)phenyl 
l-methyJ:.2-iri).JdazoJyl 
2-methyl-J-irtj.~dazolyl ., 
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607 S02CH3 2-F-phenyl 2-( dimethylatliinbmethyl} 1-
.•. ·•t. imidazol~~AJf·'· 

608 S02CH3 2~F~pftbny1 2-(N-( cyclopifSp}'l-
methyl)amitiomethyl)phenyl 

5 609 S02CH3 2-F-phenyl 2-(N-(cyclobutyl)-: 
aminomethyl)phenyl 

610 S02CH3 2-F-phenyl 2-(N-( cyclopentyl)-
aminomethyl)phenyl 

611 S02CH3 2-F-phenyl 2-(N-(3-hydroxypyrrolidinyl} 
10 methyl)phenyl 

612 S02CH3 2,6-diF-phenyl 2-( aminosulfonyl)phenyl 
613 S02CH3 2,6'.'diF-phenyl 2-(methylaminosulfonyl)phenyl 
614 S02CH3 2,6-diF-phenyl 1-pyrrolidinocarbonyl 
615 S02CH3 2,6-diF-phenyl 2-(methylsulfonyl)phenyl 

15 616 S02CH3 2,6-diF-phenyl 2-(N,N-
dimethylaminomethyl)phenyl 

617 S02CH3 2,6-diF-phenyl 2-(N-pyrrolidinylmethyl)phenyl . 618 S02CH3 2,6-diF-phenyl l-methyl-2-imidazolyl 
619 S02CH3 2,6-diF-phenyl 2-methyl-1-imidazolyl 

20 620 S02CH3 2,6-diF-phenyl 2-( dimethylaminomethyl)-1-
imidazolyl 

621 S02CH3 2,6-diF-phenyl 2-(N-( cyclopropyl-
methyl)aminomethyl)phenyl 622 S02CH3 2,6-diF-phenyl 2-(N-( cyclobutyl)-

25 aminomethyl)phenyl 
623 S02CH3 2,6-diF-phenyl 2-(N-( cyclopentyl)-

aminomethyl)phenyl 624 S02CH3 2,6-diF-phenyl 2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl 

30 625 Cl phenyl 2-( aminosulfonyl)phenyl 
.626 Cl phenyl 2-(methylaminosulfonyl)phenyl 627 Cl phenyl 1-pyrrolidinocarbonyl 
628 Cl phenyl 2-(methylsulfonyl)phenyl 
629 Cl phenyl 2-(N,N-

35 dimethylaminomethyl)phenyl 630 Cl phenyl 2-(N-pyrrolidinylinethyl)phenyl 631 Cl phenyl l-methyl-2-imidazolyl 
632 Cl phenyl 2-methyl-l-imidazolyl 
633 Cl phenyl 2-( dimethylaminomethyl)-1-40 imidazolyl 
634 iCI phenyl 2-(N-( cyclopropyl-

methyl)aminomethyl)phenyl 635 Cl phenyl 2-(N-( cyclobutyl)-
aminomethyl)phenyl 45 636 Cl phenyl 2-(N-( cyclopentyl)-
aminomethyl)phenyl 637 Cl phenyl 2-(N-(3-hydroxypyrrolidinyl} 
methyl)phenyl 

638 Cl 2-pyridyl 2-( aminosulfonyl)phenyl 
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639' Cl 2-pyridyl. 2-(methylaminosulfonyl)phenyl 
640 Cl 2-pyridyl 1-pyrrolidinocarbonyl 
641 Cl 2-pypdyl 2-(methylsulfonyl)phenyl 
642 Cl 2-pypdyl 2-(N,N-

5 · dimethylaJI1inomethyl)phenyl 
643 Cl 2"'.pyridyl 2-(N-pyrroli~nylmethyl)phenyl 
644 Cl 2"'.pyridyl l-methyl-2-imidazolyl 
645 Cl 2-pYrldyl 2-methyl-l-imidazolyl 
646 Cl 2"'.pytjdyl 2-( dimethyl~inomethyl)-1-

10 imidazolyl 
647 Cl 2-p~dyl 2-(N-( cycloJSropyl-

methyl)a1ninomethyl)phenyl 
648 Cl 2-pyridyl 2-(N-( cyclobutyl)-

aminomc;;thyl)phenyl 
15 649 Cl 2-pyridyl 2-(N"'.( cyclop~tyl)-

aminom~ptyl)phenyl 
650 Cl . 2-pyridyl 2-(N-(3-hydrt>xypyrrolidinyl} 

methyl)phenyl 
651 Cl 3-pyridyl 2-(aminosul(onyl)phenyl 

20 652 Cl 3-pyndyl 2-(methylaml,nosulfonyl)phenyl 
653 Cl 3-pyridyl 1-pyrrolidinocarbonyl 
654 Cl 3-pyridyl. 2-(methylsulfonyl)phenyl 
655 Cl 3-pyridyl 2-{N,N-

dimethylaminomethyl)phenyl 
25 656 Cl 3-pyridyl 2-(N-pyrroli~µiylmethyl)phenyl 

657 Cl 3-pyridyl 1-methyl-2-iPiidazolyl 
658 Cl 3-pyridyl 2-methyl-l-llliidazolyl 
659 Cl 3-pyridyl 2-( dimethylaJllinomethyl)-1-.. ··. 

imidazolyl 
30 660 Cl 3-pyfidyl· 2-(N-( cyclopf<>pyl-

methyl)mpinomethyl)phenyl 
661 Cl 3-pyridyl 2-(N-( cyclobl,ltyl)-

aminomethyl)phenyl 
662 Cl 3-pyridyl 2-(N-( cyclopentyl)-

35 aminomethyl)phenyl 
663 Cl 3-pyridyl 2-(N-(3-hydtj;>xypyrrolidinyl} 

. methyl)pfienyl 
664 Cl 2-pyrimidyl 2-( aminosulf9nyl)phenyl 
665 Cl 2-pyrimidyl 2-(methytaminosulfonyl)phenyl 

40 666 Cl 2-pyrlmidyl 1-pyrrolidin~·~arbonyl 
667 .ct 2-p~idyl 2-(methylsulforiyl)phenyl 
668 Cl 2"'.pyrimidyl 2-{N,N-

.. dimethyli;lminomethyl)phenyl 
669 Cl 2-pyrimidyl . .2-(N-pyrroliqinylmethyl)phenyl 

45 670 Cl 2-pyrimidyl l-methyl-2-i~idazolyl 
671 Cl 2-pyrimidyl 2-methyl-1-irjiidazolyl 
672 Cl 2-pYtjmidyl 2-( dimethylatjlinomethyl)-1-

imidazolyl 
673 Cl 2.,pyrimidyl . 2-(N-( cyclopfopyl-
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methyl)amin6methyl)phenyl 674 Cl 2-pyrimidyl 2-(N-( cyclobutyl}-
aminomethyl)phenyl 

675 Cl 2-pyrimidyl 2-(N-( cyclopentyl)-s aminomethyl)phenyl 
676 Cl 2-pyrimidyl 2-(N-(3-hydroxypyrrolidinyl} 

methyl)phenyl 
677 Cl 5-pyrimidyl 2-( aminosulfonyl)phenyl 
678 Cl 5-pyrimidyl 2-(methylaminosulfonyl)phenyl 10 679 Cl 5-pyrimidyl 1-pyrrolidinocarbonyl 
680 Cl 5-pyrimidyl 2-(methylsulfonyl)phenyl 
681 Cl 5-pyrimidyl 2-(N,N-

dimethylaminomethyl)phenyl 682 Cl 5-pyrimidyl 2-(N-pyrrolidinylmethyJ)phenyl 15 683 Cl 5-pyrimidyl 1-methyl-2-imidazolyl 
684 Cl 5-pyrimidyl 2-methyl-1-imidazolyl 
685 Cl 5-pyrimidyl 2-( dimethylaminomethyl)-1-

imidazolyl 
686 Cl 5-pyrimidyl 2-(N-( cyclopropyl-20 methyl)aminoinethyl)phenyl 687 Cl 5.,pyrimidyl 2.:.(N-( cyclobutyl} 

aminomethyl)phenyl 688 Cl 5-pyrimidyl 2-(N-( cyclopentyJ)-
aminomethyl)pbenyl 25 689 Cl 5-pyrimidyl 2-(N-(3-liydroxypyrrolidinyJ} 
methyl)phenyl 

690 Cl 2-Cl-phenyl 2-( aminosulfonyl)phenyl 691 Cl 2-Cl-phenyl 2-(methylaminosulfonyl)phenyl 692 CJ 2-Cl-phenyl 1-pyrrolidinocarbonyl 30 693 Cl 2-Cl-phenyl 2-(methylsulfonyl)phenyl 694 Cl 2-Cl-phenyl 2-(N;N-
dimethylaminomethyJ)pheny) 695 Cl 2-Cl-phenyl 2-(N-pyrrolidinylmethyl)phenyl 696 Cl 2-Cl-phenyl 1-methyl-2-imidazolyl 35 697 Cl 2-Cl-phenyl 2-methyl-1-imidazolyl 698 Cl 2-Cl-phenyl 2-( dimethylaminomethyl)-1-
imidazolyl 

699 Cl 2-Cl-phenyl 2-(N-( cyclopropyl-
methyl)aminomethyJ)phenyJ 40 700 Cl 2-Cl-phenyl 2-(N-( cyclobutyl)-
aminomethyl)phenyl 701 Cl 2-Cl-phenyl 2-(N-( cyclopentyl)-
aminomethyl)phenyl 702 Cl 2-Cl-phenyl 2-(N-(3-hydroxypyrrolidinyl} 45 methyl)phenyl 

703 Cl 2-F-,phenyl 2-(aminosu)fonyl)phenyl 704 Cl 2-F-phenyJ 2-(methylaminosulfonyl)phenyl 705 Cl 2-F-phenyl 1-pyrrolidinocarbonyJ 706 Cl 2-F-phenyl 2-(methylsulfonyl)phenyl 
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707 Cl 

708 Cl 
709 Cl 

5 710 Cl 
711 Cl 

712 Cl 

10 713 Cl 

714 Cl 

715 Cl 
15 

716 Cl 
717 Cl 
718 Cl 
719 Cl 

20 720 Cl 

721 Cl 
722 Cl 
723 Cl 

25 724 Cl 

725 Cl 

726 Cl 
30 

727 Cl 

728 Cl 

35 729 F 
730 F 
731 F 
732 F 
733 F 

40 
734 IF 
735 F 
736 F 
737 F 

45 
738 F 

739 F 

2.;F-phenyl 

2.;F"'.phenyl 
2-F-phenyl 
2::-F-phenyl 
2-f.-phenyl 

. ·[·:·· 

2~F"'.phenyl 
... · «·~·. :· . . :·.· ..•.. : 

.. ;.·_)_:--: . 
.. .... 

2~F~phenyl 
... :_;·.-

2"'.F•J,1henyl 
.··.·. ;. 

2,~~iF.:.phenyl 
2,§:-4if-phenyl 
2;~-qiF-phenyl 
2,6~F-phenyl 
2,6.::dif .,.pheilyl 

:: . ~: : . ~ 
··.-··;.·\·' 

2,6+cJiF-phenyl 
2,6,-~~F-pheilyl 
2;6'.'"d;.F'-phenyl 
2,6.;4iF-phenyl 

-: .>·. 

2,6.,.qiF-phenyl 
·,: 

2,~,.<UF-phenyl 
. >· 

. 2,6.::41F-phenyl 
. ;,: 

.. · ... 

phen:yl 

ph(IDyl 

PCT/US99/30316 

2-(N,N-
dimethylaminomethyl)phenyl 

2-(N-pyrrolidinylmethyl)phenyl 
1-methyl-2"'.imidazolyl 
2-methyl-1 :..imidazolyl 
2-(dimethyl~inomethyl)-1-

. imidazoJYI · 
2-(N-( cycfoP@pyl-

111ethyl)~momethyl)phenyl 
2-(N-(cyclol)iitYl} 

aminom~yl)phenyl 
2-(N-( cyclop~tyl} · 

aminom~hyl)phenyl 
2-(N:..(3-hydf.i>xypyrrolidinyl} 

methyl)pltenyl 
2-( aminosuJ'f(>nyl)phenyl 
2-(methytaJilinosulfonyl)phenyl 
1-pyrrolidinc;>carbonyl 
2-(methylstllfonyl)phenyl 
2-(N,N- .. · 

dimethylarninomethyl)phenyl 
2-(N-pyrrol@.lliylmethyl)phenyl 
1 •methyl-2-i!fiidazolyl 
2-methyl-l-hnidazolyl 
2-( di:inethyl@nnomethyl)-1-

imidazolyl 
2-(N-( cyclopropyl­

methyl)~inomethyl)pheny) 
2-(N-( cyclo~utyl} 

aminom®iyl)phenyl 
2-(N-( cyclop~tyl} 

aminom~thyl)phenyl 
2-(N-(3.:.hy<J#>x'ypyrrolidinyl} 

methyl}Ph'eii:Yl 
2-(aminosulfonyl)phenyl 
2-(methylaui'.iµosulfonyl)phenyl 
1-pyrrolidinpcafbonyl 
2-(methylsrilfonyl)phenyl 
2-(N,N- . 

dimethyl~inomethyl)phenyl 
2·(N-pyrroli4inylmethyl)phenyl 
l-methyl-2-iinidaZolyl 
2-methyl-1-hni~azolyl 
2-( dimethyla#iinomethyl} 1-

imidazolyt· · 
2-(N-( cycloptopyl­

methyt)8*Jlinomethyl)pheny1 
2-(N-( cyclotjµtyl}­

aminometh}'l)phenyl 
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740 F phenyl 2-(N-( cyclopentyl)-

ptl~I·. 
· aminOJll~Yl)phenyl 741 F 2-(N-{3-hyai6~ypyrrolidinyl} 
methyl)phenyl 5 742 F ·2-pyridyl 2-( aminosulfonyl)phenyl 743 F 2-pyridyl 2-(methylamiitosulfonyl)phenyl 744 F 2-pyridyl 1-pyrrolidinocarbonyl 745 F 2-pyridyl 2-(methylsulfonyl)phenyl 746 F 2-pyridyl 2-(N,N-

10 dimethylaminomethyl)phenyl 747 F 2-pyridyl 2-(N-pyrrolidinylmethyl)phenyl 748 F 2-pyridyl l-methyl-2-imidazolyl 749 F 2-pyridyl 2-methyl-l-imidazolyl 750 F 2-pyndyl 2-( dimethylaminomethyl)-1-15 imidazolyl 
751 F 2-pyridyl 2-(N-( cyclopropyl-

methyl)aminomethy1)phenyl 752 F 2-pyridyl 2-(N-( cyclobutyl)-
aminomethyl)phenyl 20 753 F 2-pyridyl 2-(N-( cyclopentyl)-
aminomethy1)phenyl 754 F 2-pyridyl 2-(N-(3-hydroxypyrrolidinyl} 
methyl)phenyl 155 F 3-pyridyl 2-(aminosulfonyl)phenyl 25 756 F 3-pyridyl 2-(methylaminosulfonyl)phenyl 757 F 3-pyridyl 1.:.pyrrolidinocarbonyl 758 F 3-pyridyl 2-(methylsulfonyl)phenyl 759 F 3-pyridyl 2-{N,N-
dimethylaminomethyl)phenyl 30 760 F 3-pyridyl 2-(N-pyrrolidinylmethyl)phenyl 761 F 3-pyridyl 1-methyl-2-imidazolyl 762 F 3.;.pyridyl 2-metbyl-1-imidazolyl 763 F 3-pyridyl 2-( dimetbylaminomethyl)-1-
imidazolyl 35 164 F 3-pyridyl 2-(N-( cyclopropyl-
methyl)aminomethyl)phenyl 765 F 3-pyridyl 2-(N-( cyclobutyl)-
aminomethyl)phenyl 766 F 3-pyridyl 2-(N-( cyclopentyl)-40 
aminomethyl)phenyl 767 IF 3-pyridyl 2-(N-(3-hydroxypyrrolidinyl} 
methyl)phenyl 768 F 2-pyrimidyl 2-( aminosulfonyl)phenyl 769 F 2-pyrimidyl 2-(methylaminosulfonyl)phenyl 45 770 F 2-pyrimidyl 1-pyrrolidinocarbonyl 771 F 2-pyrimidyl 2-(metbylsulfonyl)phenyl 772 F 2-pyrimidyl 2-(N,N-
dimethylaminomethyJ)phenyl 773 F 2-pyrimidyl 2-(N-pyrrolidinylmethyl)pheny] 
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774 F 2~pyrimidyl 1-methyl-2-imidazolyl 
775 F 2-pyrimidyl 2-methyl-1-imidazolyl 
776 F 2-pyrimidyl 2~( dimethylaminomethyl} 1- · 

imidazolyl 
5 777 F 2-pyrimidyl · 2-(N-( cyclopropyl-

methyl}~inomethyl)phenyl 
778 F 2-pyrimidyl 2~(N-( cyclo~utyl)-

aminom¢ijiyi)phenyl 
779 F 2-pyrimidyl 2-(N-( cyclopentyl} 

10 aminom~yl)phenyl 
780 F 27pyrimidyl 2-(N-(3-hydfuxypyrrolidinyl} 

methyl)phenyl · 
781 F 5-pyrimidyl 2-( aminosulfonyl)phenyl 
782 F 5"'.pyrimidyl . 2-(methylaminosuifonyl)phenyl 

15 783 F 5-pyrimidyl 1-pyrrolidinocarbonyl 
784 F 5-pyrimidyl 2-(methylsulfonyl)phenyl 
785 p. 5-pyrimidyl 2-(N,N-

dimethyliµninomethyl)phenyl 
786 F , 5"'.pyrimidyl 2-(N-pyrroli<Jinylmethyl}phenyl 

20 787 F 5-pyrimidyl 1-methyl-2-imidazolyl 
788 F 5-pyrimidyl 2-methyl-1-irtiidazolyl 
789 F 5..,pyrimidyl 2-( dimethyfaminomethyl)-1-

' imidazolyl 
790 F 5~pyrimidyl 2-(N-( cycloJ>6>pyl-

25 methyl)ai;lliriomethyl)phenyl 
791 F 5-pyrimidyl 2-(N-( cyclob~l} 

aminomethyl)phenyl 
792 F 5-pyrimidyl 2-(N-( cyclo~tyl} 

aminomethyl)phenyl 
30 793 F 5-pyrimidyl 2-(N-(3-hycirSxypyrrolidinyl} 

methyl)pljenyl 
794 F 2-F-phenyl 2-( aminosulfqnyl)phenyt 
795 F 2-F"'.phenyl 2-(methylam~posulfonyl)phenyl 
796 F 2-F-phenyl l-pyrrolidino¢~onyl 

35 797 F 2-F-phenyl 2-(methylsulf,onyl)phenyl 
798 F 2-F-phenyl 2-(N,N-

799 F 2-F-phenyl 
dimethyliijninomethyl)phenyl 

2-(N-pyrroli<J;inylmethyl)phenyl 
800 F 2-F-phenyl l-methyl-2-imidazolyl 

40 801 F 2-F-phenyl 2-methyl-I-iiilidazolyl 
802 lF 2-F-phenyl 2-( dimethylari,iinoinethy1} 1-

imidazolyj 
803 F 2-F~phenyl 2-(N-( cyclopropyl-

methyl)aq}inomethyl)phenyl 
45 804 F 2-F..;phenyl 2-(N-( cyclobutyl} 

aminomet~yl)phenyl 
805 F 2-F-phenyl 2-(N-( cyclopentyl} 

aminometh,yl)phenyl 
806 F 2-F"'."phenyl 2-(N-(3-hy~x)ipyrrolidinyl} 
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methyl)phenyl 
807 F 2-F-pbenyl 2-( aminosulfonyl)pbenyl 
808 F 2-F-phenyl 2-(methylaminosulfonyl)phenyl 
809 F 2-F-pbenyl 1-pyrrolidinocarbonyl 

5 810 F 2-F-pbenyl 2-(metbylsulfonyl)phenyl 
811 F 2-F-phenyl 2-(N,N-

dimethylaminomethyl)phenyl 
812 F 2-F-phenyl 2-(N-pyrrolidinylmethyl)phenyl 
813 F 2-F-phenyl l-methyl-2-imidazolyl 

10 814 F 2-F-phenyl 2-methyl-l-imidazolyl 
815 F 2-F-pbenyl 2-( dimetbylaminomethyl)-1-

imidazolyl 
816 F 2-F-phenyl 2-(N-( cyclopropyl-

methyl)aminomethyl)phenyl 
15 817 F 2-F-phenyl 2-(N-( cyclobutyl)-

aminomethyl)phenyl 
818 F 2-F-phenyl 2-(N-( cyclopentyl)-

aminomethyl)phenyl 
819 F 2-F-phenyl 2-(N-(3-hydroxypyrrolidinyl)-

20 methyl)phenyl 
820 F 2,6-diF-phenyl 2-( aminosulfonyl}phenyl 
821 F 2,6-diF-phenyl 2-(methylaminosulfonyl)phenyl 
822 F 2,6-diF~phenyl 1-pyrrolidinocarbonyl 
823 F 2,6-diF-phenyl 2-(metbylsulfonyl)phenyl 

25 824 F 2,6-diF-phenyl 2-(N,N-
dimethylaminomethyl)phenyl 

825 F 2,6-diF-phenyl 2-(N-pyrrolidinylmethyl)phenyl 
826 F 2,6-diF-phenyl l-methyl-2-imidazolyl 
827 F 2,6-diF-phenyl 2-methyl-l-imidazolyl 

30 828 F 2,6-diF-phenyl 2-( dimethylaminomethyl)-1-
imidazolyl 

829 F 2,6-diF-phenyl 2-(N-( cyclopropyl-
methyl)aminomethyl)pbenyl 

830 F 2,6-diF-phenyl 2-(N-( cyclobutyl)-
35 aminomethyl)phenyl 

831 F 2;6-diF-phenyl 2-(N-( cyclopentyl)-
aminomethyl)phenyl 

832 F 2,6-diF-pbenyl 2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl 

40 833 C02CH3 phenyl 2-( aminosulfonyl)phenyl 
834 I C02CH3 phenyl 2-(methylaminosulfonyl)phenyl 
835 C02CH3 phenyl 1-pyrrolidinocarbonyl 
836 C02CH3 phenyl 2-(methylsulfonyl)phenyl 
837 C02CH3 phenyl 2-(N,N-

45 dimethylaminomethyl)phenyl 
838 C02CH3 phenyl 2-(N-pyrrolidinylmethyl)phenyl 
839 C02CH3 phenyl l -methyl-2-imidazolyl 
840 C02CH3 phenyl 2-methyl-1-imidazolyl 
841 C02CH3 phenyl 2-( dimethylaminomethyl)-1-
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imidazolyl 
842 C02CH3 phenyl 2-(N-( cyclopr~pyl".' 

methyl)~~omethyl)phenyl 

843 C02CH3 phCfllyl, 2-(N-( cyclobµ,tyl)-
5 aminometli,yl)phenyl 

844 C02CH3 phenyl 2-(N-( cyclop~tyl)-
aminomethyl)phenyl 

845 C02CH3 phen.yl 2-(N-(3-hydfflx:Y:pyrrolidinyl} 

- .. methyl)pfi~yl 
10 846 C02CH3 2~pyridyl 2-(aminos.ulf,()~yl)phenyl 

847 C02CH3 2-pyp~yl 2-(methylamlriosulfonyl)phenyl 
848 C02CH3 2-py:ri~yl 1-pyrrolidino·carbonyl 
849 C02CH3 2~pyrl.~yl 2-(Il_lethylsulfqnyl)phenyl 
850 C02CH3 2-pytj9yl 2-(N,N-

15 dimethyl~inomethyl)phenyl 
851 C02CH3 2-pyridyl 2-(N-pyrrolidinylmethyl)phenyl 
852 C02CH3 2-pytjdyl l-methyl-2-i!Wdazolyl . 
853 C02CH3. 2-pyridyl 2-methyJ-t ..:i1nidazolyl 
854 C02CH3 2-pyri~y~ 2-( dimethylal_iiinomethyl)-1-

20 
... imidazolyt' .· 

855 C02CH3 2".'pyri4y1 2-(N-(cyclo~pyl-

2-pyrldyl 
methyl)aminomethyl)phenyl 

856 C02CH3 2-(N~(~yclob¥tyl)-

2-pyridyl 
am,inometpyl)phenyl 

25 857 C02CH3 2-(N.-( cyclop~tyl)-

858 C02CH3 2-pytjdyl 
aminometfiyl)phenyl 

2-(N-(3-hydri)~ypyrrolidinyl} 
methyl)plwnyl 

859 C02CH3 3-pyridyl 2-(aminosulfqpyl)phenyl 
30 860 C02CH3 3-pyriµyl 2-(methylam~P,.osulfonyl)phenyl 

861 C02CH3 3-pytjdyl 1-pyrrolidin~carbonyl 

862 C02CH3 3-pyiidyl 2-(methylsulfonyl)phenyl 
863 C02CH3 3-pmdyl 2-(N,N-

35 864 C02CH3 l-pyridyl 
dimethyl~nomethyl)phenyl 

2-(N-pyrroli~nylmethyl)phenyl 
865 C02CH3 3 .·. 'd 1 l-methyl-2.-imi.dazolyl -PYP.. y 
866 C02CH3 3-pyridyl 2-methyl-l-iiµidazolyl 
867 C02CH3 3-pyridyl 2-( dimethylm:J.iinomethyl)-1-

.. imidazolyl 
40 868 C02CH3 3-pyridyl 2-(N-( cyclo1*'Ppyl-

I 
methyl)~P.omethyl)phenyl 

869 C02CH3 3-pyridyl 2-(N-( cyclob~tyl)-
aminome!JlyJ)phenyl 

870 C02CH3 3-pyridyl 2-(N-( cyclop¢ntyl)-
45 aminomethyl)phenyl 

871 C02CH3 3-pyridyl 2-(N-(3-hydf9xypyrrolidinyl} 
. .-..i:· 

methyl)p\l¢µyl 
872 C02CH3 2-pyrimidyl 2-(aminosulf9nyl)phenyl 
873 C02CH3 2-pyritnidyl 2-(methylam\n~sulfonyl)phenyl 
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·.)2., ./'F{ ·.)~: 874 C02CH3 2-pYrlmidyl 1-pyrrolidinocarbQnyl 
875 C02CH3 2-pyrimidyl 2-(methylsulf.onyl)phenyl 
876 C02CH3 2-p'.Yffmidyl 2-(N,N- -#>.? 

dimethylaminomethyl)phenyl 5 877 C02CH3 2-pyrimidyl 2-(N-pyrrolidinyhnethyl)phenyl 878 C02CH3 2-pyrimidyl l-metbyl-2-imidazolyl 
879 C02CH3 2-pyrimidyl 2-methyl-1-imidazolyl 
880 C02CH3 2-pyrimidyl 2-( dimethylaminomethyl} 1-

imidazolyl 
10 881 C02CH3 2-pyrimidyl 2-(N-( cyclopropyl-

methyl)aminomethyl)phenyl 882 C02CH3 2-pyrimidyl 2-(N-( cyclobutyl} 
aminomethyl)phenyl 

883 C02CH3 2-pyrimidyl 2-(N-( cyclopentyl} 15 aminomethyl)phenyl 884 C02CH3 2-pyrimidyl 2-(N-(3-hydroxypyrrolidinyl} 
methyl)phenyl 

885 C02CH3 5-pyrimidyl 2-( aminosulfonyl)phenyl 886 C02CH3 5-pyrimidyl 2-(methylaminosulfonyl)phenyl 20 887 C02CH3 5-pyrimidyl 1-pyrrolidinocarbonyl 888 C02CH3 5-pyrimidyl 2-(methylsulfonyl)phenyl 889 C02CH3 5-pyrimidyl 2-(N,N-
dimethylaminomethyl)phenyl 890 C02CH3 5-pyrimidyl 2-(N-pyrrolidinylmethyl)phenyl 25 891 C02CH3 5-pyrimidyl l-methyl-2-imidazolyl 892 C02CH3 5-pyrimidyl 2-methyl-1-imidazolyl 893 C02CH3 5-pyrimidyl 2-(dimethylaminomethyl} 1-
imidazolyl 

894 C02CH3 5-pyrimidyl 2-(N-( cyclopropyl-30 methyl)aminomethyl)phenyl 895 C02CH3 5-pyrimidyl 2-(N-( cyclobutyl} 
aminomethyl)phenyl 896 C02CH3 5-pyrimidyl 2-(N-( cyclopentyl} 
aminomethyl)phenyl 35 897 C02CH3 5-pyrimidyl 2-(N-(3-hydroxypyrrolidinyl} 
methyl)phenyl 

898 C02CH3 2-F-phenyl 2-( aminosulfonyl)phenyl 899 C02CH3 2-F-phenyl 2-(methylaminosulfonyl)phenyl 900 C02CH3 2-F-phenyl 1-pyrrolidinocarbonyl 40 901 C02CH3 2-F-phenyl 2-(methylsulfonyl)phenyl 902 C02CH3 2-F-phenyl 2-(N,N-I 

dimethylaminomethyl)phenyl 903 C02CH3 2-F-phenyJ 2-(N-pyrrolidinylmethyl)phenyl 904 C02CH3 2-F-phenyJ l-methyl-2-imidazolyl 45 905 C02CH3 2-F-phenyl 2-methyl-l-imidazolyl 906 C02CH3 2-F-phenyl 2-( dimethylaminomethyl} 1-
imidazolyl 

907 C02CH3 2-F-phenyl 2-(N-( cyclopropyl-
methyl)aminomethyl)phenyl 
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908 C02CH3 2•f.;phenyl 2-(N-( cyclob\ltyl)-
amiDomethyl)phenyl 

909 C02CH3 2-F-phenyl 2-(N-( cyclopentyl)-
aminometb.yl)phenyl 

5 910 C02CH3 2-F-phenyl 2-(N-(3~hydrQxypyrrolidinyl)-
methyl)phenyl 

911 C02CH3 2-F-phenyl 2-(aminosulfQnyl)pbenyl 
912 C02CH3 2-F'.'"p~en~l 2-(methylantl~osulfonyl)phenyl 
913 C02CH3 2-f:-pbenyl · 1-pyrrolidinocarbonyl 

10 914 C02CH3 2-F-pltenyl 2-(methylsulfonyl)phenyl 
915 C02CH3 2:..F-phenyl 2-(N,N-

dimethyl~omethyl)phenyl 
916 C02CH3 2.,F-phenyl 2-(N-pyrrolidinylmethyl)phenyl 
917 C02CH3 2-F.;.p~enyl l-methyl-2-i1*1dazolyl 

15 918 C02CH3 2-F-phenyl 2-methyl-1-imidazolyl 
919 C02CH3 2-F-phenyl 2-( dimethylairiinomethyl)-1-

imidazolyl 
920 C02CH3 2-F-phenyl 2-(N-( cycloprppyl-

20 921 C02CH3 2-f:..phenyl 
methyl)m:liinomethyl)phenyl 

2-(N-(cyclObijtyl}- · 
·aminome~yl)phenyl 

922 C02CH3 2-F-phenyl 2-(N-( cyclop~tyl)-
aminome~yl)phenyl .. 

923 C02CH3 2-F.:phenyl 2-{N-(3-hydJ-9xypyrrolidinyl)-
25 methyl)p4¢nyl 

.· 924 C02CH3 2,6--0iF-phenyl 2-(aminosulf9nyl)phenyl 
925 C02CH3 2;6-diF-phenyl . 2-(methylamiposulfonyl)phenyl 
926 C02CH3 2,6~F-phenyl 1-pyrrolidinoc.arbonyl 
927 C02CH3 2,6-diF-phenyl. 2-(methylsulfcinyl)phenyl 

30 928 C02CH3 2,6-diF-phenyl 2-(N,N-
dimethylaminomethyl)phenyl 

929 C02CH3 2~6-diF-phenyl 2-(N-pyrroli4inylmethyl)phenyl 
930 C02CH3 2,6•diF-phenyl l-methyl•2-itµiijazolyl 
931 C02CH3 2~~diF-pbeny1. 2-methyl-1-iulidazolyl 

35 932 C02CH3 2,6-diF-phenyl 2-( dimethyla#iillomethyl)-1-
. ' : imidazolyl 

933 C02CH3 2;6-diF-phenyl 2-(N-( cyclopf(>pyl'.'" 
methyl)aminomethyl)phenyl 

934 C02CH3 2,6-diF-phenyl 2-(N-( cyclohlityl)-
40 aminomej:hyl)phenyl 

935 1 C02CH3 2,6-diF-phenyl. 2-(N-( cyclop~rityl)-
aminome~yl)phenyl 

936 C02CH3 2,6-diF-phenyl 2-(N-{3-hydrqxypyrrolidinyl)-
methyl)pljeriyl 

45 937 CH20CH3 phenyl 2-(aminosulf9nyl)phenyl 
938 CH20CH3 ph~yl 2-(methylamiposulfonyl)phenyl 
939 CH20CH3 phenyl 1-pyrrolidinocarbonyl 
940 CH20CH3 phenyl 2-(methylsulfonyl)phenyl · 
941 CH20CH3 · pheny~ 2-(N,N-

.. , 
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dimethyI&rrtinometbyl)phenyJ 942 CH20CH3 phenyl 2-(N-pyrrolidinylmethyl)phenyJ 943 CH20CH3 phenyl 1-metbyl-2-imidazolyl 
944 CH20CH3 phenyl 2-metbyl-l-imidazolyl 

5 945 CH20CH3 phenyl- 2-( dimethylaminomethyl} l-
imidazolyl _ 

946 CH20CH3 phenyl _ 2-(N-( cyclopropyl-
methyl)aminomethyl)phenyl 947 CH20CH3 phenyl 2-(N-( cyclobutyl} JO aminomethyl)phenyl 948 CH20CH3 phenyl 2-(N-( cyclopentyl} 
aminometbyl)phenyl 949 CH20CH3 phenyl 2-(N-(3-hydroxypyrrolidinyl)-
metbyl)phenyl 

15 950 CH20CH3 2-pyridyl 2-( aminosulfonyl)phenyl 951 CH20CH3 2-pyridyl 2-(metbylaminosulfonyl)phenyl 952 CH20CH3 2-pyridyl 1-pyrrolidinocarbonyl 953 CH20CH3 2-pyridyl 2-(methylsulfonyl)phenyl 954 CH20CH3 2-pyridyl 2-(N,N-
20 dimethylaminomethyl)phenyl 955 CH20CH3 2-pyridyl 2-(N-pyrrolidinylmethyl)phenyl 956 CH20CH3 2-pyridyl l-metbyl-2-imidazolyl 957 CH20CH3 2-pyridyl 2-metbyl-l-imidazolyl 958 CH20CH3 2-pyridyl 2-( dimethylaminomethyl} 1-25 imidazolyl 

959 CH20CH3 2-pyridyl 2-(N-( cyclopropyl-
methyl)aminomethyl)phenyl 960 CH20CH3 2-pyridyl 2-(N-( cyclobutyl} 
aminomethyl)phenyl 30 961 CH20CH3 2-pyridyl 2-(N-( cyclopentyl} 
aminomethyl)phenyl 962 CH20CH3 2-pyridyl 2-(N-(3-hydroxypyrrolidinyl} 
methyl)phenyl 963 CH20CH3 3-pyridyl 2-(aminosulfonyl)phenyl 35 964 CH20CH3 3-pyridyl 2-(metbylaminosulfonyl)phenyl 965 CH20CH3 3-pyridyl 1-pyrrolidinocarbonyl 966 CH20CH3 3-pyridyl 2-(metbylsulfonyl)phenyl 967 CH20CH3 3-pyridyl 2-(N,N-
dimethylaminomethyl)phenyl 40 968 CH20CH3 3-pyridyl 2-(N-pyrrolidinylmethyl)phenyl 969 I CH20CH3 3-pyridyl l-metbyl-2-imidazolyl 970 CH20CH3 3-pyridyl 2-methyl- l-imidazolyl 971 CH20CH3 3-pyridyl 2-( dimethylaminomethyl} 1-
imidazolyl 45 972 CH20CH3 3-pyridyl 2-(N-( cyclopropyl-
methyl)aminomethyl)phenyl 973 CH20CH3 3-pyridyl 2-(N-( cyclobutyl} 
aminomethyl)phenyl 974 CH20CH3 3-pyridyl 2-(N-( cyclopentyl)-
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aminom~thyl)phenyl 

975 CH20CH3 3-pyridyl 2-(N-(3;.hydroxypyrrolidinyl}. 
. methyl)p'1.enyl 

976 CH20CH3 2-pyrjpiidyl 2-(aminosul(<)nyl)phenyl 

5 977 CH20CH3 2.;p:YQ~dyl 2-(methylaminosulfonyl)phenyl 

978 CH20CH3 2-pYrl.midyl 1-pyrrolidinqcarbonyl 

979 CH20CH3 2-p)Jtl~idyl 2-(methylsulfc)nyl)phenyl 

CH20CH3 2-; , ...•. "d I . . 
980 .Pmiru Y 2-(N,N-

... 
.. dimethylaminomethyl)phenyl .. 

10 981 CH20CH3 2~ .. ;. id I 2-(N.;pyrrolicJinylmethyl)phenyl pygm y 
982 CH20CH3 2.;.,ytjmidyl 1-methyl-2-imidazolyl 

983 CH20CH3 2-pyriiliidyl 2-methyl-1-j~idazolyl 

984 CH20CH3 2~t>rnmid.y1 2-( dimethylaminomethyl)-1-
:· ::.r . 

imidazolyl 

15 985 CH20CH3. 2-pylimidyl 2-(N,.( cyclOp~opyl-
:,··; . methyl)agtlnomethyl)phenyl 

986 CH20CH3 2-~ytjmidyl 2-(N-( cyclobµtyl)-
aminom#tiyl)phenyl 

987 CH20CH3 2-priimidyl 2-(N-( cyclop¢ntyl)-

20 
!.:· aminom~tJ:iyl)phenyl 

988 CH20CH3 2-pyrimidyl 2-(N-( 3-hydtpxypyrrolidiny l} 
·:· ,,·:·! methyl)phenyl 

989 CH20CH3 · 5;.pyrlmidYI 2-(aminosulfonyl)phenyl 

990 CH20CH3 5-i>Yfimidyl 2,-(methylanipiosulfonyl)phenyl 

25 991 CH20CH3 5"'.pypmidyl 1-pyrroliclinqcarbonyl 

992 CH20CH3 S~pY.iimidyl 2-(methylsulfonyl)phenyl 

993 CH20CH3 5-pYdmidyl 2-(N,N-
~ •• 7 • climethyhllllinomethyl)phenyl .. 

994 CH20CH3 s,.j>)'rimidyl 2-(N-pyrroli9inylmethyl)phenyl 

30 995 CH20CH3 . 5-pyrimidyl l-methyl-2,..iinidazolyl 

996 CH20CH3 . 5,.pynmidyl 2-methyl-l "'.nnidazolyl 

997 CH20CH3 5;.J>ynmidyl 2-(climethyllUlrlnomethyl)-1-
.. 

: . 
j . ~ .. '··' ' · imidazolyl 

998 CH20CH3· S;.pyi,imidyl 2-(N-( cycloi#opyt-

35 methyl)ajriinomethyl)phenyl 

999 CH20CH3 >pyr;imidyl 2-(N-( cyclo~utyl)-
aminom~yl)phenyl 

1000 CH20CH3 5"'.pyrimidyl 2-(N-( cyclopentyl)- · 
: ' ·. 1' .... aminoJl1~hyl)phenyl 

40 1001 CH20CH3 5-pypmidyl 2,.(N-(3-hycJtQx:YJ>yrrolidinyt} 
methyl}P~enyl 

1002 CH20CH3 2-F;,phenyl 2-(aminosulfo:µyl)phenyl 

1003 CH20CH3 2-F-phenyl 2-(methylarillnosulfonyl)phenyl 

1004 CH20CH3 2~F-phenyl l-pyrrolidi11pcarbonyl 

45 1005 CH20CH3 2-:-F.;phenyl 2-(methylsu!fohyl)phenyl 

1006 CH20CH3 2.:F~phenyl 2-(N,N-
dimethyiaminomethyl)phenyl 

1007 CH20CH3 2'."F.:phenyl 2-(N-pyrrol~~inylmethyl)phenyl 

1008 CH20CH3 2"'.F.;phenyl l-methyl-2-imidazolyl 
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1009 CH20CH3 2-F-phenyl 2-methyl-1-imid~olyl . 
1010 CH20CH3 2-F-pbenyl 2-( dimethyl~inomethyl)-1-,.;.y.fj-_ imidazotYf:;IJ: 
1011 CH20CH3 2-F-phenyl 2-(N-( cyclopropyl-

5 methyl)aminomethyl)phenyl 1012 -CH20CH3 2-F-phenyl 2-(N-( cyclobutyl)-
aminomethyl)phenyl 1013 CH20CH3 2-F-phenyl 2-(N-( cyclopentyl)-
aminomethyl)phenyl 10 1014 CH20CH3 2-F-phenyl 2-(N-(3-hydroxypyrrolidinyl} 
methyl)phenyl 

1015 CH20CH3 2-F-phenyl 2-(aminosulfonyl)phenyl 
1016 CH20CH3 2-F-phenyl 2-(methylaminosulfonyl)phenyl 1017 CH20CH3 2-F-phenyl 1-pyrrolidinocarbonyl 15 1018 CH20CH3 2-F-phenyl 2-(methylsulfonyl)phenyl 1019 CH20CH3 2-F-phenyl 2-(N,N-

dimethylaminomethyl)pheny• 1020 CH20CH3 2-F-phenyl 2-(N-pyrrolidinylmethyl)phenyl 1021 CH20CH3 2-F-phenyl l-methyl-2-imidazolyl 20 1022 CH20CH3 2-F-phenyl 2-methyl-1-imidazolyl 1023 CH20CH3 2-F-phenyl 2-( dimethylaminomethyl)-1-
imidazolyl 

1024 CH20CH3 2-F-phenyl 2-(N-( cyclopropyl-
methyl)aminomethyl)phenyl 25 1025 CH20CH3 2-F-phenyl 2-(N-( cyclobutyl)-
aminomethyl)phenyl 1026 CH20CH3 2-F-phenyl 2-(N-( cyclopentyl)-
aminomethyl)phenyl 1027 CH20CH3 2-F-phenyl 2-(N-(3-hydroxypyrrolidinyl} 30 methyl)phenyl 1028 CH20CH3 2,6-diF-phenyl 2-( aminosulfonyl)phenyl 1029 CH20CH3 2,6-diF-phenyl 2-(methylaminosulfonyl)phenyl 1030 CH20CH3 2,6-diF-phenyl 1-pyrrolidinocarbonyl 1031 CH20CH3 2,6-diF-phenyl . 2-(methylsulfonyl)phenyl 35 1032 CH20CH3 2,6-diF-phenyl 2-(N,N-
dimethylaminomethyl)phenyl 1033 CH20CH3 2,6-diF-phenyl 2-(N-pyrrolidinylmethyl)phenyl 1034 CH20CH3 2,6-diF-phenyl l-methyl-2-imidazolyl 1035 CH20CH3 2,6-diF-phenyl 2-methyl-1-imidazolyl 40 1036 CH20CH3 2,6-diF-phenyl 2-(dimethylaminomethyl} 1-

I imidazolyl 
1037 CH20CH3 2,6-diF-phenyl 2-(N-( cyclopropyl-

methyl)aminomethyl)phenyl 1038 CH20CH3 2,6-diF-phenyl 2-(N-( cyclobutyl)-45 aminomethyl)phenyl 1039 CH20CH3 2,6-diF-phenyl 2-(N-( cyclopentyl)-
aminomethyl}phenyl 1040 CH20CH3 2,6-diF-phenyl 2-(N-(3-hydroxypyrrolidinyl} 
methyl)phenyl 
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1041 CONH2 phenyl··· 2-( aminosulfonyl)phenyl 
1042 CONH2 phenyl 2-(methylaminosulfonyl)phenyl 
1043 CONH2 pheriyl 1-pyrrolidin<)carbonyl. 
1044 CONH2 pheriy1 2-(methylsu1fonyl)phenyl 

5 1045 CONH2 phenyl 2-(N,N-
·dimethylatninomethyl)phenyl 

1046 CONH2 ·phenyl 2-(N-pyrroliqinylmethyl)phenyl 
1047 CONH2 phenyl l-methyl-2-imidazolyl 
1048 CONH2 phenyl 2-methyl-1-imidazolyl 

10 1049 CONH2 phenyl 2-( dimethylammomethyl)-1-

1050 CONH2 phenyl 
imidazolyl 

2-(N-( cyclopropyl-
methyl)~inomethyl)phenyl 

1051 CONH2 phenyl 2-(N-( cyclobutyl)-
15 aminomethyl)phenyl 

1052 CONH2 phenyl 2-(N-( cyclopehtyl)- . 
aminomethyl)phenyl 

1053 CONH2 phenyl 2-(N-( 3-hydroxypyrrolidinyl)-
methyl)phenyl 

20 1054 CONH2 ·2-pyridyl 2-( aminosulfonyl)phenyl 
1055 CONH2 2-pyridyl 2-(methylaminosulfonyl)phenyl 
1056 CONH2 2-pyridyl 1-pyrrolidinocarbonyl 
1057 CONH2 2-pyridyl 2-(methylsulfunyl)phenyl 
1058 CONH2 2-pyridyl 2-(N,N-

25 dimethylaminomethyl)phenyl 
1059 CONH2 2".'pyridyl 2-(N-pyrrolidinylmethyl)phenyl 
1060 CONH2 2-pyridyl 1-methyl-2-imidazolyl 
1061 CONH2 2-pyrldyl 2-methyl-1-imidazolyl 
1062 CONH2 2-pyridyl 2-( dimethylaminomethyl)-1-

30 imidazolyl 
1063 CONH2 2-pyridyl 2-(N-( cyclopropyl-

methyl)aminomethyl)phenyl 
1064 CONH2 2-pyridyl 2-(N-( cyclobutyl)-

aminome1:hrl)phenyl 
35 1065 CONH2 2-pyridyl 2-(N-( cyclopeniyl)-

aminomethyl)phenyl 
1066 CONH2 2-pyridyl 2-(N .. (3-hydro~ypyrrolidinyl} 

methyl)pheriyl 
1067 CONH2 3-pyridyl 2-( aminosulfonyl)phenyl 

40 1068 CONH2 3-pyridyl 2-(methylani.inosulfonyl)phenyl 
1069 

1
CONH2 3-pyridyl 1-pyrrolidinocarbonyl 

1070 CONH2 3-pyndyl 2-(methylsulfonyl)phenyl 
1071 CONH2 3-J>yridyl 2-(N,N-

dimethyl~nomethyl)phenyl 

45 1072 CONH2 3-pyridyl 2-(N-pyrrolidinylmethyl)phenyl 
1073 CONH2 3-pyndyl 1-methyl-2-imidazolyl 
1074 CONH2 3-pyridyl 2-methyl-1-imidazolyl 
1075 CONH2 3-pyridyl 2-( dimethylatninomethyl)-1-

' 
·.' imidazolyl 
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.. 1076 CONH2 3-pyridyl 2-(N-{ cyclopropyl-
methyl)amihomethyl)phenyl 1077 CONH2 J,-pyridyl 2-(N-( cyclobutyl} 
aminomethyl)phenyl 5 1078 CONH2 3-pyridyl 2-(N-( cyclopentyl)-
aminomethyl)phenyl 1079 CONH2 3-pyridyl 2-(N-( 3-hydroxypyrrolidiny l} 
methyl)phenyl 1080 CONH2 2-pyrimidyl 2-( aminosulfonyl)phenyl 10 1081 CONH2 2-pyrimidyl 2-(methylaminosulfonyl)phenyl 1082 CONH2 2-pyrimidyl 1-pyrrolidinocarbonyl 1083 CONH2 2-pyrimidyl 2-(methylsulfonyl)phenyl 1084 CONH2 2-pyrimidyl 2-(N,N-
dimethylaminomethyl)phenyl 15 1085 CONH2 2-pyrimidyl 2-(N-pyrrolidinylmethyl)phenyl 1086 CONH2 2-pyrimidyl l-methyl-2-imidazolyl 1087 CONH2 2-pyrimidyl 2-methyl-1-imidazolyl 1088 CONH2 2-pyrimidyl 2-( dimethylaminomethyl)-1-
imidazolyl 20 1089 CONH2 2-pyrimidyl 2-(N-( cyclopropyl-
metbyl)aminomethyl)phenyl 1090 CONH2 2-pyrimidyl 2-(N-( cyclobutyl} 
aminomethyl)phenyl 1091 CONH2 2-pyrimidyl 2-(N-( cyclopentyl} 25 
aminomethyl)phenyl 1092 CONH2 2-pyrimidyl 2-(N-(3-hydroxypyrrolidinyl} 
methyl)phenyl 1093 CONH2 5-pyrimidyl 2-( aminosulfonyl)phenyl 1094 CONH2 S-pyrimidyl 2-(methylaminosulfonyl)phenyl 30 1095 CONH2 5-pyrimidyl 1-pyrrolidinocarbonyl 1096 CONH2 5-pyrimidyl 2-(methylsulfonyl)phenyl 1097 CONH2 5-pyrimidyl 2-(N,N-
dimethylaminomethyl)phenyl 1098 CONH2 S-pyrimidyl 2-(N-pyrrolidinylmethyl)phenyl 35 1099 CONH2 5-pyrimidyl 1-methyl-2-imidazolyl 1100 CONH2 5-pyrimidyl 2-methyl-1-imidazolyl 1101 CONH2 5-pyrimidyl 2-(d~ethylaminomethyl} I-
imidazoly1 1102 CONH2 5-pyrimidyl 2-(N-( cyclopropyl-40 
methyl)aminomethyl)phenyl 1103 .CONH2 5-pyrimidyl 2-{N-( cyclobutyl} 
aminomethyl)phenyl 1104 CONH2 · 5-pyrimidyl 2-(N-( cyclopentyl)-
aminomethy1)phenyl 45 1105 CONH2 5-pyrimidyl 2-(N-(3-hydroxypyrrolidinyl)-
methyl)phenyl 1106 CONH2 2-F-phenyl 2-( aminosulfonyl)phenyl 1107 CONH2 2-F-phenyl 2-(methylaminosulfonyl)phenyl 1108 CONH2 2-F-phenyl 1-pyrrolidinocarbonyl 

241 



W000/39131 PCT/US99/30316 

1109 CONH2 2-f-phenyl 2-(methylsulfonyl)phenyl 
1110 CONH2 2-~"'.P.henyl. 2-(N,N-

dimethyl~inomethyl)phenyl 
1111 CONH2 2-F~p~enyl 2-(N-pyrrolid,~nylmethyl)phenyl 

s 1112 CONH2 2-F-phenyl l-methyl-2-il)lidazolyl 
1113 CONH2 2-F-phenyl · · 2-methyl-l-imidazolyl 
1114 CONH2 2-F-plJ.enyl 2-(dimethylaJJlinomethyl} I:.. 

imidazolyl 
1115 CONH2 2"'.f."'.phenyl 2-(N-( cyc1opropyl-

10 methyl)ariiinoinethyl)phenyl 
1116 CONH2 2-F-phenyl 2-(N-( cyclob~tyl} 

aminomethyl)phenyl 
1117 CONH2 2-F-phenyl 2-(N-( cyclopentyl} 

aminomeihyl)phenyl 
15 1118 CONH2 2-F:-phenyl 2-(N-(3-hydro.xypyrrolidinyl} · 

methyl)phenyl 
1119 CONH2 2-F~phenyl 2-(aminoswfonyl)phenyl 
1120 CONH2 2-F-:-p#enyl 2-(methylaminosulfonyl)phenyl 
1121 CONH2 2-F-phenyl ·· 1-pyrrolidinocarbonyl 

20 1122 CONH2 2-F~phenyl 2-(methylsulfonyl)phenyl 
1123 CONH2 2-F-phenyl 2-(N,N-

dimethylaminomethyl)phenyl 
1124 CONH2 2-1'."'.phenyl 2-(N-pyrrolidinylmethyl)phenyl 
1125 CONH2 2-F-phenyl l-methyJ.:.2-iip.idazolyl 

25 1126 CONH2 2-F".'p4enyl · 2-methyl-1-irp.idazolyl 
1127 CONH2 2-F-j>henyl 2-(dimethylaminomethyl} 1-

.. ··· 
imidazolyl .. ' 

1128 CONH2 2-F-~henyl 2-(N-( cyclopropyl-
methyl)affiiriomethyl)phenyl 

30 1129 CONH2 2-F~p~enyl 2-(N-( cyclobutyl} 
·, aminomefl.iyl)phenyl 

1130 CONH2 2-F-phenyl 2-(N-( cyclop~fyl} 
aminomethyl)phenyl 

1131 CONH2 · 2-F:-pbenyl 2-(N-(3-hydrrixypyrrolidinyl} 
35 methyl)phi;myl 

1132 CONH2 2,6~iF-phenyl 2-(aminosulfonyl)phenyl 
2,6-dW-phenyt 

. . 

1133 CONH2 2-(methylaminosulfonyl)phenyl 
1134 CONH2 2,6 .. dif-phenyl 1-pyrrolidinocarbonyl 
1135 CONH2 2,6 .. dif-phenyl 2-(methylsulfonyl)phenyl 

40 1136 CONH2 2,6"."4jF-phenyl 2-(N,N-

I : dimethylaI1linomethyl)phenyl 
1137 CONH2 2.6-dW-phen~t 2-(N-pyrrolidiJ:lylmethyl)phenyl 
1138 CONH2 2,6,(lff-pheny1 l-methyI-2.:.iJnidazolyl · 
1139 CONH2 2,()..P}f-phenyl 2-methyl-1-imidazolyl 

45 1140 CONH2 2,6 .. dif-phenyl 2-( dimethylafuinomethyl} 1-
imidazolyl 

1141 CONH2 2,6-diF-phenyl 2-(N-( cyclopropyl-
methyl)aminoinethyl)phenyl 

1142 CONH2 2,6-~.f-phenyl 2-(N-( cyclobutyl} 
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aminometliyl)phenyl 1143 CONH2 2,6-diF-phenyl 2-(N-( cyclop~tyl)-
->·:.::t aminomMYl)phenyl 

1144 CONH2 2,6-diF-phenyl 2-(N-(3-hydroxypyrrolidinyl)-5 methyl)phenyl 
1145 CN phenyl 2-( aminosulfonyl)phenyl 1146 CN phenyl 2-(methylaminosulfonyl)phenyl 1147 CN phenyl 1-pyrrolidinocarbonyl 
1148 CN phenyl 2-(methylsulfonyl)phenyl 10 1149 CN phenyl 2-(N,N-

f dimethylaminomethyl)phenyl 1150 CN phenyl 2-(N-pyrrolidinylmethyl)phenyl 1151 CN phenyl l-methyl-2-imidazolyl 1152 CN phenyl 2-methyl-I-imidazolyl 15 1153 CN phenyl 2-( dimethylaminomethyl)-1-
imidazolyl 

1154 CN phenyl 2-(N-( cyclopropyl-
methyl)aminomethyl)phenyl 1155 CN phenyl 2-(N-( cyclobutyl)-20 aminomethyl)phenyl 1156 CN phenyl 2-(N-( cyclopentyl)-
aminomethyl)phenyl 1157 CN phenyl. 2-(N-( 3-hydroxypyrrolidinyl)-
methyl)phenyl 25 1158 CN 2-pyridyl 2-( aminosulfonyl)phenyl 1159 CN 2-pyridyl 2-(methylaminosulfonyl)phenyl ll60 CN 2-pyridyl 1-pyrrolidinocarbonyl 1161 CN 2-pyridyl 2-(methylsulfonyl)phenyl 1162 CN 2-pyridyl 2-(N,N-

30 dimethylaminomethyl)phenyl ll63 CN 2-pyridyl 2-(N-pyrrolidinylmethyl)phenyl I164 CN 2-pyridyl I-methyl-2-imidazolyl 1165 CN 2-pyridyl 2-methyl-l-imidazolyl 1166 CN 2-pyridyl 2-( dimethylaminomethyl)-1-35 imidazolyl 1167 CN 2-pyridyl 2-(N-( cyclopropyl"." 
methyl)aminomethyl)phenyl 1168 CN . 2-pyridyl 2-(N-( cyclobutyl)-
aminomethyl)phenyl 40 1169 CN 2-pyridyl 2-(N-( cyclopentyl)-

I aminomethyl)phenyl 1170 CN 2-pyridyl 2-(N-( 3-hydroxypyrrolidinyl)-
methyl)phenyl 1171 CN 3-pyridyl 2-(aminosulfonyl)phenyl 45 1172 CN 3-pyridyl 2-(methylaminosulfonyl)phenyl 1173 CN 3-pyridyl 1-pyrrolidinocarbonyl 1174 CN 3-pyridyl 2-(methylsulfonyl)phenyl 1175 CN 3-pyridyl 2-(N,N-
dimethylaminomethyl)pheny1 
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1176 CN J;.pyridyl 2-(N-pyrrolidinylmethyl)phenyl 
1177 CN 3 .. pyridyl l-methyl-2-illiidazolyl 
1178 CN 3~pytjdyl 2-methyl.., 1-i:midazolyl 
1179 CN 3-pyridyl 2-(dimethyl8lninomethyl)-l-

s imidazolyl 
1180 CN . J .. pyridyl 2-(N-( cyclopi"Opyl-

methyl)mninomethyl)phenyl 
1181 CN 3;.pyridyl. 2-(N-( cyclob,utyl} 

aminom~yl)phenyl 
10 1182 CN 3-pyridyl 2-(N-( cyclopentyl} 

•· aminomethyl)phenyl • l ... 

1183 CN 3.:pyridyl 2-(N-(3-hyd#)xypym)lidinyl)-
methyl)p~enyl 

1184 CN 2-pyrimidyl 2-(aminosul~onyl)phenyl 
15 1185 CN 2 .. pyrimidyl 2-(methylamlriosulfonyl)phenyl 

1186 CN 2-pyiiimidyl 1-pyrrolidin~carbonyl 
1187 CN 2;.pyrimidyl 2-(methylsulfonyl)phenyl 
1188 CN 2-pyrtmidyl 2-(N,N-

dimethyl~inomethyl)phenyl 
20 1189 CN 2"'pyrimidyl 2-(N-pyrroliqinylmethyl)phenyl 

1190 CN 2-pyrimidyl l-methyl-2-m-.idazolyl 
1191 CN 2-pyrimidyl. 2-methyl-1-imidazolyl 
1192 CN 2-pynmidyl 2-( dimethylaminomethyl} 1-

imidazolyl 
25 1193 CN 2-pyrimidyl 2-(N-( cyclopi;Opyl- ·. 

methy1)8*iinomethyl)phenyl 
1194 CN 2-P,Yrlmidyl 2-(N-( cyclob\ltyl} . 

aminometliyl)phenyl 
1195 CN 2-pyrimidyl 2-(N-( cyclopentyl} 

30 aminom~yl)phenyl 
1196 CN 2"'.pyrimidyl 2-(N-(3-hydn)JC.ypyrrolidinyl} 

methyl)pheriyl 
1197 CN 5-pyrimidyl 2-(aminosulf9nyl)phenyl 
1198 CN . 5-pyrimidyl 2-(methylaminosulfonyl)phenyl 

35 1199 CN 5-pYrim.idyl 1-pyrrolidinocarbonyl 
1200 CN 5-pyrimidyl 2-(methylsulfonyl)phenyl 
1201 CN 5-pyrimidyl . 2-(N,N-

dimethylaminomethyl)phenyl 
1202 CN 5.,P,yrimidyl · 2-(N-pyrrolidiliybnethyl)phenyl 

40 1203 CN 5-pyrimidyl l-methyl-2-imidazolyl 
1204 1CN 5-pyriinidyl 2-methyl-1-imldazolyl 
1205 CN 5-pytjmidyl 2-( dimethylmt}inomethyl)-1-

imidazolyl_ 
1206 CN 5-:-pyrj.midyl 2-(N-( cycloptj>pyl-

45 ·.' metbyl)atµinomethyl)phenyl 
1207 CN 5"'.pyrimidyl 2-(N-( cyclobutyl} 

aminomethyl)phenyl 
1208 CN 5-pyrimidyl 2-(N-( cyclopentyl)-

aminometbyl)phenyl 

244 



W000/39131 PCT/US99/30316 
~.:~~<}~·:~~~- ' 

:i;~i.~h 
1209 CN 5-pyrimidyJ 2-(N-(3-hydtoxypyrrolidinyl} 

methyl)phenyl 1210 CN 2-F-phenyl 2-(aminosulfonyl)phenyl 1211 CN 2-F-phenyl 2-(methylarninosulfonyl)phenyl 5 1212 CN 2-F-phenyl 1-pym>lidinocarbonyl 1213 CN . 2-F-phenyl 2-(methylsulfonyl)phenyl 1214 CN 2-F-phenyl 2-(N,N-
dimethylaminomethyl)phenyl 1215 CN 2-F-phenyl 2-(N,;.pyrrolidinylmethyl)phenyl IO 1216 CN 2-F-phenyl l-methyl-2-imidazolyl 1217 CN 2-F-phenyl 2-methyl-1-imidazolyl 1218 CN 2-F-phenyl 2-( dimethylaminomethyl)-1-
imidazolyl 

1219 CN 2-F-phenyl 2-(N-( cyclopropyl-15 methyl)aminomethyl)phenyl 1220 CN 2-F-phenyl 2-(N-( cyclobutyl)-
aminomethyl)phenyl 1221 CN 2-F-phenyl 2-(N-( cyclopentyl}-
aminomethyl)phenyl 20 1222 CN 2-F-phenyl 2-(N-(3-hydroxypyrrolidinyl} 
methyl)phenyl 1223 CN 2-F-phenyl 2-( aminosulfonyl)phenyl 1224 CN 2-F-phenyl 2-(methylaminosulfonyl)phenyl 1225 CN 2-F-phenyl 1-pyrrolidinocarbonyl 25 1226 CN 2-F-phenyl 2-(methylsulfonyl)phenyl 1227 CN 2-F-phenyl 2-(N,N-
dimethylaminomethyl)phenyl 1228 CN 2-F-phenyl 2-(N-pyrrolidinylmethyl)phenyl 1229 CN 2-F-phenyl l-methyl-2-imidazolyl 30 1230 CN 2-F-phenyl 2-metbyl-1-imidazolyl 1231 CN 2-F-phenyl 2-( dimethylaminomethyl)-1-
imidazolyl 1232 CN 2-F-phenyl 2-(N-( cyclopropyl-
methyl)aminomethyl)phenyl 35 1233 CN 2-F-phenyl 2-(N-( cyclobutyl} 
aminomethyl)phenyl 1234 CN 2-F-phenyl 2-(N-( cyclopentyl)-
aminomethyl)phenyl 1235 CN 2-F-phenyl 2-(N-(3-hydtoxypyrrolidinyl} 40 
methyl)phenyl 1236 ICN 2,6-diF-phenyl 2-(aminosulfonyl)phenyl 1237 CN 2,6-diF-phenyl 2-(methylaminosulfonyl)phenyl 1238 CN 2,6-diF-phenyl 1-pyrrolidinocarbonyl 1239 CN 2,6-diF-phenyl 2-(methylsuJfonyl)phenyl 45 1240 CN 2,6-diF-phenyl · 2-(N,N-
dimethylaminomethyl)phenyl 1241 CN 2,6-diF-phenyl 2-(N-pyrrolidinylmethyl)phenyl 1242 CN 2,6-diF-phenyl l-methyl-2-imidazolyl 1243 CN 2,6-diF-phenyl 2-methyl-1-imidazolyJ 
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1244 CN 

1245 CN 

1246 CN 

1247 CN 

1248 CN 

1249 CH2NH2 
1250 CH2NH2 
1251 CH2NH2 
1252 CH2NH2 
1253 CH2NH2 

1254 CH2NH2 
1255 CH2NH2 
1256 CH2NH2 
1257 CH2NH2 

1258 CH2NH2 

1259 CH2NH2 

1260 CH2NH2 

1261 CH2NH2 

1262 CH2NH2 
1263 CH2NH2 
1264 CH2NH2 
1265 CH2NH2 
1266 CH2NH2 

1267 CH2NH2 
1268 CH2NH2 
1269 CH2NH2 
1270 CH2NH2 

1271 f:H2NH2 

1272 CH2NH2 

1273 CH2NH2 

1274 CH2NH2 

1275 CH2NH2 

2,6-diF-phenyl 

2,6-diF-phenyl 

2,6~~f :-phenyl 
:_.:q. 

2,6-~iF-phenyl 
. ·: ~ 

···::·-.. ; 

2,6;;cli~-phenyl 

pheny~:· 
ph~yl 
phenyt 
ph~yl 
phen:YJ 

. . . . : 

phell:Y• 
ph~yJ 
ph¢Iiyl. 
hen·t P , Y, 

:···"': 

phenyJ' 

pheiiyJ 
.. 

phenyl· 

2:-pyri4yl 
2-pytj~yl 
2-p:)rridyl 
2-pni~Yl 
2-pynf:lyl 

: : :•; 

2"'.py04y1. 
2-p)'iidyl 
2-p}lrl4y1 
2-pyn~yl 

' .. ;.:t 

2,-pyrl~yl 
. ·~ . I = •. 

2:-pyri<fyl 

2-pYTi4y1 
~ '. t 

2-pytjdyl 
~ : ; 

.. ·!> 

3-pytj~yl 
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2-(dimethylaminomethyl} 1-
imidazolyl 

2-(N-( cyclopropyl­
methyl)aminomethyl)pbenyl 

2-(N:-( cyclob-tityl} ·· 
aminomet}iyl)phenyl 

2-(N-( cyclopentyl} 
aminome1)iyl)phenyl 

2-(N-(3-hydr6jtypyrrolidinyl} 
methyl)ph$yl 

2-(aminosulf~nyl)phenyl 
2-(methylami)iosulfonyl)phenyl 
l-pyrrolidino¢Rrbonyl 
2-(methylsul(onyl)phenyl 
2-(N,N- < •· 

dimethyl8iJlinomethyl)phenyl 
2-(N-pyrroli~nylmethyl)phenyl . 
. I-methyl-2-irhidazolyl 
2-methyl-1-irilidazolyl 
2-(dimethylmhinomethyl} 1-

imidazolyl 
2-(N-( cyclopi:opyi,. 

m~hyl)aniinomethyl)phenyl 
2-(N-(cyclobutyl} 

aminomethyl)phenyl 
2-(N-(cyclop~tjrl)­

aminome~yl)phenyl 
2-(N-(3-hydr9xypyrrolidinyl} 

metbyl)phenyl 
2-(aminosulfbpyl)phenyl 
2-(methylamipo~ulfonyl)phenyl 
1-pyrrolidino~arbonyl 
2-(methylsulfdnyl)phenyl 
2-(N,N- .. 

dimethyla'lµinomethyl)phenyl 
2-(N-pyrrolid#iylmethyl)phenyl. 
1-methyl-2-itjijdazolyl 
2-methyl-1-inudazolyl 
2-( dimethylatilinomethyl} 1-

imidazolyl:. ·. 
2-(N-( cyclopwpyl­

methyl)ani,~nomethyl)phenyl 
2-(N-( cyclob\#y-1} 

aminometiiyl)phenyl 
2-(N-( cyclopentjll} 

aminometliyl)phenyl 
2-(N-(3-hydrQ~yPyrrolidinyl)­

methyl)ph¢nyl 
2-( aminosulfoforl)phenyl 
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1276 CH2NH2 
1277 CH2NH2 
1278 CH2NH2 
1279 CH2NH2 

1280 CH2NH2 
1281 CH2NH2 
1282 CH2NH2 
1283 CH2NH2 

1284 CH2NH2 

1285 CH2NH2 

1286 CH2NH2 

1287 CH2NH2 

1288 CH2NH2 
1289 CH2NH2 
1290 CH2NH2 
1291 CH2NH2 
1292 CH2NH2 

1293 CH2NH2 
1294 CH2NH2 
1295 CH2NH2 
1296 CH2NH2 

1297 CH2NH2 

1298 CH2NH2 

1299 CH2NH2 

1300 CH2NH2 

1301 CH2NH2 
1302 CH2NH2 
1303 CH2NH2 
1304 ICH2NH2 
1305 CH2NH2 

1306 CH2NH2 
1307 CH2NH2 
1308 CH2NH2 
1309 CH2NH2 

1310 CH2NH2 

: ... 

3-pyridyl 
3-pytjdyl 

. 3-p~dyl 
3-:pyrjdyl 

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 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 

2-pyrimidyl 

2-pyrimidyl 

2-pyrimidyl 

2-pyrimidyl 

5-pyrimidyl 
5"'.pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 

5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 

5-pyrimidyl 

PCT/US99/30316 

2-(methylaminosulfonyl)phenyl 
1-pyrroliclinQP.arbonyl 
2-(methylsuifti;ttyl)phenyl 
2-(N,N- . ,, . 

dimethylam1nomethyl)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-{ cyclobuty I} 

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-

247 



W0·00/39131 PCT/US99/30316 

methyl)an;iinomethyl)phenyl 
1311 CH2NH2 5-pyrimidyl 2-(N-( cycloputyl)-

aminomethyl)phenyl 
1312 CH2NH2 5-pyrimidyl · 2-(N-( cyclopentyl} 

5 aminomethyl)phenyl . 
1313 CH2NH2. 5-pyrimidyl 2-(N-(3-hy~()Xypyrrolidinyl} 

2-F-phenyf 
methyl)phenyl 

1314 CH2NH2 2-(aminosulfonyl)phenyl 

1315 CH2NH2 2~f,.phenyl 2-(methylaminosulfonyl)phenyl 

10 1316 CH2NH2 2-F-phenyl · 1-pyrrolidin(>carbonyl 
1317 CH2NH2 2-F-phenyl 2-(methylSulfonyl)phenyl 

1318 CH2NH2 2-F-phenyl 2-(N,N-
dimethylaminomethyl)phenyl 

1319 CH2NH2 2-F-phenyl 2-(N-pyrrolidi.nylmethyl)phenyl 

15 1320 CH2NH2 2.;.F-phenyl l-methyl-2-imidazolyl 
1321 CH2NH2 2.:.F-phenyl 2-methyl-l-imidazolyl 
1322 CH2NH2 2-F-phenyl 2-( dimethyla1llinomethyl} 1-

imidazolyl. 
1323 CH2NH2 2-F-phenyl 2-(N-( cyclopropyt,. 

20 methyl)litninomethyl)phenyl 

1324 CH2NH2 2-F-phenyl 2-(N-( cyclobutyl)-
aminomethyl)phenyl 

1325 CH2NH2 2-F-phenyl 2-(N-~cyclopentyl)-

aminomethyl)phenyl 
25 1326 CH2NH2 2-F-phenyl 2-(N-(3-hydroxypyrrolidinyl} 

methyl)phenyl 
1327 CH2NH2 2-F-phenyl 2-( aminosulfonyl)phenyl 

1328 CH2NH2 2.;.F-phenyl 2-(methylaminosUlfonyl)phenyl 

1329 CH2NH2 2-F-phenyl 1-pyrrolidinocarbonyl 

30 1330 CH2NH2 2-F'."phertyl 2-(methylsulfonyl)phenyl 

1331 CH2NH2 2-F-phenyl 2-(N,N-
dimethylaminomethyl)phenyl 

1332 CH2NH2 -2-F-phenyl 2-(N-pyrrolidinylmethyl)phenyl 

1333 CH2NH2 2-F-phenyl l-methyl-2-foudazolyl 

35 1334 CH2NH2 2-F-phenyl 2-methyl-1-imidazolyl 
1335 CH2NH2 2-F-phenyl 2-(dimethylaminomethyl} 1-

I . imidazolyl 
1336 CH2NH2 2-F-phenyl 2-(N-( cyclopropyl-

methyl)aminomethyl)phenyl 

40 1337 CH2NH2 2.;.f~phenyl 2-(N-( cyclobutyl} 
aminomethyl)phenyl 

1338 CH2NH2 2-F-phenyl 2-(N-( cyclopentyl} 
aminomethyl)phenyl 

1339 CH2NH2 2-F-phenyl 2-(N-( 3-hydri)xypyrrolidinyl} 

45 methyl)phenyl 

1340 CH2NH2 2,6-diF-phenyl 2-( aminosulfonyl)phenyl 

1341 CH2NH2 2,6-diF-phenyl 2-(methylalllinosulfonyl)phenyl 

1342 CH2NH2 2,6-diF-phenyl 1-pyrrolidinocarbonyl 

1343 CH2NH2 2,6~diF•phenyl 2-(methylsulfonyl)phenyl 
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1344 CH2NH2 2,6-diF:.phenyl 2-(N,N-
dimethylaminomethyJ)phenyl 1345 CH2NH2 2,6-diF-phenyl 2-(N-pyrrolidinylmethyl)phenyl 1346 CH2NH2 2,6-diF-phenyl l-methyl-2-imidazolyl 5 1347 CH2NH2 2,6-diF-phenyl 2-methyl-1-imidazolyl 1348 CH2NH2 2,6-diF-phenyl 2-( dimethylaminomethyl)-1-
imidazolyl 

1349 CH2NH2 2,6-diF-phenyl 2-(N-( cyclopropyl-
methyl)aminomethyl)phenyl 10 1350 CH2NH2 2,6-diF-phenyl 2-(N-( cyclobutyl} 
aminomethyl)phenyl 1351 CH2NH2 2,6-diF-phenyl 2-(N-( cyclopentyl)-
aminomethyl)phenyl · 1352 CH2NH2 2,6-diF-phenyl 2-(N-(3-hydroxypyrrolidinyl} 15 methyl)phenyl 1353 CH2NH- phenyl 2-( aminosulfonyl)phenyl S02CH3 

1354 CH2NH- phenyl 2-(methylaminosulfonyl)phenyl S02CH3 
20 1355 CH2NH- phenyl 1-pyrrolidinocarbonyl S02CH3 

1356 CH2NH- phenyl 2-(methylsulfonyl)phenyJ S02CH3 
1357 CH2NH- phenyl 2-(N,N-25 S02CH3 dimethylaminomethyl)pbenyl 1358 CH2NH- phenyl 2-(N-pyrrolidinylmethyl)phenyl S02CH3 
1359 CH2NH- phenyl 1-methyl-2-imidazolyl S02CH3 

30 1360 CH2NH- phenyl 2-methyl-1.;imidazolyl S02CH3 
1361 CH2NH- phenyl 2-( dimethylaminomethyl)-1-S02CH3 imidazolyl 1362 CH2NH- phenyl 2-(N-( cyclopropyl-35 S02CH3 methyl)aminomethyl)phenyl 1363 CH2NH- phenyl 2-(N-( cyclobutyl} S02CH3 aminomethyl)phenyl 1364 CH2NH- phenyl 2-(N-( cyclopentyl} S02CH3 aminomethyl)phenyl 40 1365 CH2NH- phenyl 2-(N-(3-hydroxypyrrolidinyl} 

I S02CH3 methyl)phenyl 1366 CH2NH- 2-pyridyl 2-( aminosulfonyl)phenyl S02CH3 
1367 CH2NH- 2-pyridyl 2-(methylaminosulfonyl)phenyl 45 S02CH3 
1368 CH2NH- 2-pyridyl 1-pyrrolidinocarbonyl S02CH3 
1369 CH2NH- 2-pyridyl 2-(methylsulfonyl)phenyl S02CH3 
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1370 CH2NH- 2-p:Yrldyl 2-(N,N- • 
S02CH3 dimethylaminomethyl)phenyl 
S02CH3· 

1371 CH2NH- 2-pyridyl 2-(N-pyrrolidinylmethyl)phenyl 
5 S02CH3 

1372 CH2NH- 2-pyridyl l-methyl-2~imidazolyl 
S02CH3 

1373 CH2NH- 2-pyridyl_ 2-methyl-1-imidazolyl 
S02CH3 

10 1374 CH2NH- 2-pyridyl 2-( dimethylaminomethyl)-1-· 
S02CH3 imidazolyl 

1375 CH2NH- 2-pyridyl 2-(N-( cyclopropyl-
S02CH3 methyl)aminomethyl)phenyl 

1376 CH2NH- 2-pyridyl 2-(N-( cyclobutyl)-
15 S02CH3 aminomethyl)phenyl 

1377 CH2NH- 2-pyridyl 2-(N-( cyclopentyl)- . 
S02CH3 aminomethyl)phenyl 

1378 CH2NH- 2-pyridyl 2-(N-(3-hydroxYJ>yrrolidinyl)-
S02CH3 methyl)phenyl 

20 1379 CH2NH- 3-pyridyl 2-(aminosulfonyl)phenyl 
S02CH3 

1380 CH2NH- 3-pyridyl 2-(methylaminosulfonyl)phenyl 
S02CH3 

1381 CH2NH- 3~pyridyl 1-pyrrolidinocarbonyl 
25 S02CH3 

1382 CH2NH- 3-pyridyl 2-(methylsulfonyl)phenyl 
S02CH3 

1383 CH2NH- 3-pyridyl 2-(N,N-
S02CH3 dimethylaminomethyl)phenyl 

30 1384 CH2NH- 3-pyridyl 2-(N-pyrrolidinylmethyl)phenyl 
S02CH3 

1385 CH2NH- 3-pyridyl l-methyl-2-imidazolyl 
S02CH3 

1386 CH2NH- 3-pyridyl 2-methyl-1-imidazolyl 
35 S02CH3 

1387 CH2NH- 3-pyridyl 2-(dimethylaminomethyl)-1-
S02CH3 imidazolyl 

1388 CH2NH- 3-pyridyl 2-(N-( cyclopropyl-
S02CH3 methyl)aminomethyl)plienyl 

40 1389 CH2NH- 3-pyridyl 2-(N-( cyclobutyl)-
I S02CH3 aminomethyl)phenyl 

1390 CH2NH- 3-pyridyl 2-(N-( cyclop~tyl)-
S02CH3 aminomethyl)phenyl 

1391 CH2NH- 3-pyridyl 2-(N-(3-hydroxypyrrolidinyl)-
45 S02CH3 methyl)phenyl 

1392 CH2NH- 2-pyrimidyl 2-( aminosulfonyl)phenyl 
S02CH3 

1393 CH2NH- 2-pyrimidyl 2-(methylaminosulfonyl)phenyl 
S02CH3 
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1394 CH2NH- 2-pyrimidyl 1-pyrrolidinocarbonyl 
S02CH3 

1395 CH2NH- 2-pyrimidyl 2-(methylsulfonyl)phenyl 
S02CH3 

5 1396 CH2NH- 2-pyrimidyl 2-(N,N-
S02CH3 dimethylaminomethyl)phenyl 1397 CH2NH- 2-pyrimidyl 2-(N-pyrrolidinylmethyl)phenyl 
S02CH3 

1398 CH2NH- 2-pyrimidyl l-methyl-2-imidazolyl 10 S02CH3 
1399 CH2NH- 2-pyrimidyl 2-methyl-1-imidazolyl 

S02CH3 
1400 CH2NH- 2-pyrimidyl 2-( dimethylaminomethyl)-1-

S02CH3 imidazolyl 15 1401 CH2NH- 2-pyrimidyl 2-(N-( cyclopropyl-
S02CH3 methyl)aminomethyl)phenyl 1402 CH2NH- 2-pyrimidyl 2-(N-( cyclobutyl)-
S02CH3 aminomethyl)phenyl 1403 CH2NH- 2-pyrimidyl 2-(N-( cyclopentyl)-20 S02CH3 aminomethyl)phenyl 1404 CH2NH-· 2-pyrimidyl 2-(N-(3-hydroxypyrrolidinyl)- · S02CH3 methyl)phenyl 1405 CH2NH- 5-pyrimidyl 2-(aminosulfonyl)phenyl 
S02CH3 

25 1406 CH2NH- 5-pyrimidyl 2-(methylaminosulfonyl)pheiiyJ S02CH3 
1407 CH2NH- 5-pyrimidyl 1-pyrrolidinocarbonyl 

S02CH3 
1408 CH2NH- 5-pyrimidyl 2-(methylsulfonyl)phenyl 30 S02CH3 
1409 CH2NH- 5-pyrimidyl 2-(N,N-

S02CH3 dimethylaminomethyl)phenyl 1410 CH2NH- 5-pyrimidyl 2-(N-pyrrolidinylmethyl)phenyl S02CH3 
35 1411 CH2NH- 5-pyrimidyl l-methyl-2-imidazolyl 

S02CH3 
1412 CH2NH- 5-pyrimidyl 2-methyl-l-imidazolyl 

S02CH3 
1413 CH2NH- 5-pyrimidyl 2-( dimethylaminomethyl)-1-40 S02CH3 imidazolyl 
1414 ~H2NH- 5-pyrimidyl 2-(N-( cyclopropyl-

S02CH3 methyl)aminomethyl)phenyl 1415 CH2NH- 5-pyrimidyl 2-(N-( cyclobutyl)-
S02CH3 aminomethyl)phenyl 45 1416 CH2NH- 5-pyrimidyl 2-(N-( cyclopentyl)-
S02CH3 aminomethyl)phenyl 1417 CH2NH- 5-pyrimidyl 2-(N-{3-hydroxypyrrolidinyl} S02CH3 methyl)phenyl 1418 CH2NH- 2-CJ-phenyl 2-( aminosulfonyl)phenyl 
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S02CH3 
1419 CH2NH-

S02CH3 
2-Cr-phenyl 2-(methylaminosulfony9p~enyl 

1420 CH2NH- 2"'.Cl-phenyl 1-pyrrolidinocarbonyl 
5 S02CH3 

1421 CH2NH- 2-Cl-phenyJ 2-(methylsulfonyl)phenyl 
S02CH3 

1422 CH2NH- 2-Cl-phenyl 2-(N,N-
S02CH3 dimethylaminomethyl)phenyl 

10 1423 CH2NH- 2-Cl"'.phenyl 2-(N-pyrrolidinylmethyl)phenyl 
S02CH3 

1424 CH2NH- 2-Cl-phenyl 1-methyl-2-imidazolyl 
S02CH3. 

1425 CH2NH- 2-Cl-phenyl 2-methyl-1-imidazolyJ 
15 S02CH3 

1426 CH2NH- 2-Cl-phenyl 2-( dimethylaminomethyl)-1-
S02CH3 imidazolyl ·· 

1427 CH2NH- 2-Cl-phenyl 2-(N-( cyclopropyl-
S02CH3 methyl)aminomethyl)phenyl 

20 1428 CH2NH- 2-Cl"'.phenyl 2-(N-(cyclobutyl)- .. 
. S02CH3 aminomethyl)pheilyl 

1429 CH2NH- 2-Cl-phenyl 2-(N-( cyclopentyl)-
S02CH3 aminomethyl)phenyl 

1430 CH2NH- 2-Cl-phenyl 2-(N-(3-hydroxypyrrolidinyl)-
25 S02CH3 methyl)phenyl · 

1431 CH2NH- 2-F-phenyl 2-(aminosulfonyl)phenyl 
S02CH3 

1432 CH2NH- 2-F-phenyl 2-(methylaminosulfonyl)phenyl 
S02CH3 

30 1433 CH2NH- 2-F-phenyl 1-pyrrolidinocarbonyl 
S02CH3 

1434 CH2NH- 2-F-phenyl 2-(methylsulfonyl)phenyl . 
S02CH3 

1435 CH2NH- 2-F-phenyl 2-(N,N-
35 S02CH3 dimethylaminomethyl)phenyl 

1436 CH2NH- 2-F-phenyl 2-(N-pyrrolidinylmethyl)phenyl 
S02CH3 

1437 CH2NH- 2-F-phenyl l-methyl-2-imidazolyl 
S02CH3 

40 1438 CH2NH- 2-F-phenyl 2-methyl-l-imidazolyl 
I S02CH3. 

1439 CH2NH- 2-F-phenyl 2-( dimethylaminomethyl)-1-
S02CH3 imidazolyl 

1440 CH2NH- 2-F-phenyl 2-(N-( cyclopropyl-
45 S02CH3 methyl)aminomethyl)phenyl 

1441 CH2NH- 2-F-phenyl 2-(N-( cyclobutyl)-
S02CH3 aminomethyl)phenyl 

1442 CH2NH- 2-f-phenyl 2-(N-( cyclopentyl)-
S02CH3 aminomethyl)phenyl 
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' 1443 CH2NH- 2-F-phenyJ 2-(N-(3-hydroxypyrrolidinyl)-
S02CH3 methy1)phenyl 

1444 CH2NH- 2,6-diF-phenyJ 2-(aminosulfonyl)phenyl 
S02CH3 

5 1445 CH2NH- 2,6-diF-phenyl 2-(methylaminosulfonyl)phenyl 
S02CH3 

1446 CH2NH- 2,6-diF-phenyl 1-pyrrolidinocarbonyl 
S02CH3 

1447 CH2NH- 2,6-diF-phenyl 2-(methylsulfonyl)pheny) 
10 S02CH3 

1448 CH2NH- 2,6-diF-phenyl 2-(N,N-
S02CH3 dimethylaminomethyl)phenyl 

1449 CH2NH- 2,6-diF-phenyl 2-(N-pyrrolidinylmethyl)phenyl 
S02CH3 

15 1450 CH2NH- 2,6-diF-phenyl 1-methyl-2-imidazolyl 
S02CH3 

1451 CH2NH- 2,6-diF-phenyl 2-methyl- l-imidazolyl 
S02CH3 

1452 CH2NH- 2,6-diF-phenyl 2-( dimethylaminomethyl)-1-
20 S02CH3 imidazolyl 

1453 CH2NH- 2,6-diF-phenyl 2-(N-( cyclopropyJ-
S02CH3 methyl)aminomethyl)phenyl 

1454 CH2NH- 2,6-diF-phenyl 2-(N-( cyclobutyl)-
S02CH3 aminomethyl)phenyl 

25 1455 CH2NH- · 2,6-diF-phenyl 2-(N-( cyclopentyl)-
S02CH3 aminomethyl)phenyl 

1456 CH2NH- 2,6-diF-phenyl 2-(N-(3-hydroxypyrrolidinyl)-
S02CH3 methyl)phenyl 
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Table2 

5 
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10 
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H 

J~~ N~'A-B 
~ . 

0 
G 

zl is S; 

G 

zl is S; 

0 

~ J \ N 
~ 'A-B 

G 

zl is s; 

G 

z1 is s· 
' 

G 

z1 is s· 
' 

G 

G 

G 

PCT/US99/30316 
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G is selected from: 

4-(methoxy)phenyl; 

2-(aminomethyl)phenyl; 

PCT/US99/30316 

5 3-(aminomethyl)phenyl; 

2-(aminomethyl}3-fluorophenyl; 

2-(aminomethyl)-4-fluorophenyl; 

2-( aminomethyl}5-fluorophenyl; 

2-( aminomethyl}6-fluorophenyl; 
I 0 3-amino-phthalazin-5-yl; 

3-amino-phthalazin-6,..yl; 

l-aminoisoquinolin-6-yl; 

1-aminoisoquinolin~ 7-yl; 

4-aminoquinazol-6-yl; 
15 4-aminoquinazol-7-yl; 

20 

Ex# 
1 
2 
3 

25 4 
5 
6 
7 
8 

30 9 
10 

11 
12 

35 13 

14 
15 
16 

3-aminobenzisoxazol-5-yl; 

3-aminobenzisoxazol-6-yl; 

3-aminoisobenzazol-5-yJ; and, 

3-aminoisobenzazol-6-yl; 

A B 
phenyl 2-(aminosuJfonyl)phenyl 
phenyl 2-(methylaminosulfonyl)phenyl phenyl 1-pyrrolidinocarbonyl 
phenyl 2-(methylsulfonyl)phenyl 
phenyl 2-(N,N-dimethylaminomethyl)phenyl phenyl 2-(N-pyrrolidinylmethyl)phen)f phenyl l-methyl-2-imidazolyl 
phenyl 2-methyl-1-imidazolyl 
phenyl 2-( dimethylaminomethyl)-1-imidazolyl ,phenyl 2-(N-( cyclopropyl-

methyl)aminomethyl)phenyl phenyl 2-(N-( cyclobutyl}aminomethyl)phenyl phenyl 2-(N-(cyclopentyl}aminomethyl)phenyl phenyl 2-(N-(3-hydroxypyrrolidiny1} 
methyl)phenyl 

2-pyridyl 2-(aminosulfonyl)phenyl 
2-pyridyl 2-(methylaminosulfonyl)phenyl 2-pyridyl 1-pyrrolidinocarbonyl 
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17 2-pyridyl 2-(methylsulfonyl)phenyl 
18 2-pyridyl 2-(N,N-dimethylaminomethyl)phenyl 
19 2-pyridyl 2 .. (N-pyrroliclinylmethyl)phenyl · 
20 2-pyridyl l-methyl-2-imidazolyl • : · 

5 21 2-pyridyl 2~methyl- l-imidazolyl 
22 2-pyridyl 2-(dimethylaminomethyl)-1-imidazolyl 
23 2-pyridyl 2-(N-( cyclopropyl-

methyl)aminomethyl)phenyl 
24 2-pyridyl 2-(N-( cyclQbutyl)-amin9methyl)phenyl 

IO 25 2-pyridyl 2-(N-( cyclopentyl}aminomethyl)phenyl 
26 2-pyridyl 2-(N-(3-hydro~ypyrroliqinyl)-

methyl)phenyl 
27 3-pyridyl 2-( aminosulfonyl)phenyl 
28 3-pyridyl 2-(methylaminosulfonyl)phenyl 

15 29 3-pyridyl 1-pyrrolidinocarbonyl 
30 3-pyridyl 2-(methylsulfonyl)phenyl 
31 3-pyridyl 2-(N,N-dimethylaminomethyl)phenyl 
32 3-pyridyl 2-(N-pyrrolidinylmethyl)phenyl 
33 3-pyridyl 1-methyl-2-imidazolyl 

20 34 3-pyridyl 2-methyl-1-imidazolyl 
35 3-pyridyl 2-( climethylaminomethyl)-1-imidazolyl 
36 3-pyridyl 2-(N-( cyclopropyl-

methyl)aminomethyl)phenyl. 
37 3-pyridyl 2-(N-( cyclobutyl)-aminomethyl)phenyl 

25 38 3-pyridyl 2-(N-( cyclopentyl)-aminomethyl)phenyl 
39 3-pyridyl 2-(N•(3-hydroxypyrrolidinyl)-

methyl)phenyl 
40 2-pyrimidyl 2-(aminosulfonyl)phenyl 
41 2-pyrimidyl 2-(methylaminosulfonyl)phenyl 

30 42 2-pyrimidyl 1-pyrrolidinocarbonyl 
43 2-pyrimidyl 2-(methylsulfonyl)pbenyl 
44 2-pyrimidyl 2-{N,N.;.dimethylaminomethyl)phenyl 
45 2-pyrimidyl ·2-(N-pyrrolidinylmethyl)phenyl 
46 2-pyrimidyl 1-:-methyt-2.;.imidazolyl 

35 47 2-pyrimidyl 2-methyl-1-imidazolyl . 
48 2-pyrimidyl 2-( climethylaminomethyl)-1-imidazolyl 
49 2-pyrimidyl 2-(N-(cyclopropyl-

methyl)aminomethyl)phenyl 
50 2-pyrimidyl 2-(N-(cyclobutyl)- aminomethyl)phenyl 

40 51 2-pyrimidyl 2-(N-( cyclOpenty 1)-aminomethyl)phenyl 
52 12-pyrimidyl 2-(N-(3;.hydroxypyrroliclinyl)-

methyl)phenyl 
53 5-pyrimidyl 2-(aminosulfonyl)phenyl 
54 5-pyrimidyl 2-(methylaminosulfonyl)phenyl 

45 55 5-pyrimidyl 1-pyrrolidinocarbonyl 
56 5-pyrimidyl 2-(methylsulfonyl)phenyl 
57 5-pyrimidyl 2-(N,N-dimethylaminomethyl)phenyl 
58 5-pyrimidyl 2-(N-pyrrolidinylmethyl)phenyl 
59 5-pyrimidyl l-methyl-2-imidazolyl 
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60 5-pyrimidyl 2-methyl-1-imidazolyl 
61 5-pyrimidyl 2-( dimetqylaminomethyl)-1-imidazolyl . ..~ .,, . 62 5-pyrimidyl 2-(N-{ cyclopropyl-

methyl)aminomethyl)phenyl 5 63 5-pyrimidyl 2-(N-{ cyclobutyl)-aminomethyl)phenyl 64 5-pyrimidyl 2-(N-(cyclopentyl)-aminomethyl)phenyl 65 5-pyrimidyl 2-(N-(3-hydroxypyrrolidinyl} 
methyl)phenyl 

66 2-Cl-phenyl 2-( aminosulfonyl)phenyl 10 67 2-Cl-phenyl 2-(methylaminosulfonyl)phenyl 68 2-Cl-phenyl 1-pyrrolidinocarbonyl 
69 2-Cl-phenyl 2-(methylsulfonyl)phenyl 
70 2-Cl-phenyl 2-(N,N-dimethylaminomethyl)phenyl 71 2-Cl-phenyl 2-(N-pyrrolidinylmethyl)phenyl 15 72 2-Cl-phenyl l-methyl-2-imidazolyl 
73 2-Cl-phenyl 2-methyl-1-imidazolyl 
74 2-Cl-phenyl 2-( dimethylaminomethyl)-1-imidazolyl 75 2-Cl-phenyl 2-(N-( cyclopropyl-

methyl)aminomethyl)phenyl 20 76 ·2-Cl-phenyl 2-(N-( cyclobutyl)-aminomethyl)phenyl 77 2-Cl-phenyl 2-(N-( cyclopentyl)-aminomethyl)phenyl 78 2-Cl-phenyl 2-{N-(3-hydroxypyrrolidinyl} 
methyl)phenyl 

79 2-F-phenyl 2-(aminosulfonyl)phenyl 25 80 2-F-phenyl 2-(methylaminosulfonyl)phenyl 81 2-F-phenyl 1-pyrrolidinocarbonyl 82 2-F-phenyl 2-(methy)sulfonyl)phenyl 83 2-F-phenyl 2-(N,N-dimethylaminomethyl)phenyl 84 2-F-phenyl 2-(N-pyrrolidinylmethyl)phenyl 30 85 2-F-phenyl l-methyl-2-imidazolyl 86 2-F-phenyl 2-methyl- l-imidazolyl 87 2-F-phenyl 2-(dimethylaminomethyl)-l-imidazolyl 88 2-F-phenyl 2-(N-( cyclopropyl-
. methyl)aminomethyl)phenyl 35 89 2-F-phenyl 2-(N-( cyclobutyl)-aminomethyl)phenyl 90 2-F-phenyl 2-(N-( cyclopentyl)-aminomethyl)phenyl 91 2-F-phenyl 2-(N-(3-hydroxypyrrolidinyl} 
methyl)phenyl 

92 2,6-diF-phenyl 2-(aminosulfonyJ)phenyl 40 93 2,6-diF-phenyl 2-(methylaminosulfonyl)phenyl 94 ;l,6-diF-phenyl 1-pyrrolidinocarbonyl 95 2,6-diF-phenyl 2-(methylsulfonyl)phenyl 96 2,6-diF-phenyl 2-(N,N-dimethylaminomethyl)phenyl 97 2,6-diF-phenyl 2-(N-pyrrolidinylmethyl)phenyl 45 98 2,6-diF-phenyl l-methyl-2-imidazolyl 99 2,6-diF-phenyl 2-methyl-1-imidazolyl 100 2,6-diF-phenyl 2-( dimethylaminomethyl)-1-imidazolyl 101 2,6-diF-phenyl 2-(N-( cyclopropyl-
methyl)aminomethyl)phenyl 
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I 02 2,6-diF-phenyl 
I 03 2,6-diF-phenyl 
l 04 2,6-diF-phenyl 

5 

PCT/US99/30316 

· 2..;(N-( cyclobutyl)-aminomethyl)phenyl 
2-(N-( cyclopentyl)-aminomethyl)phenyl ·· 
2-(N-(3-hydroxypyrrolidinyl} 

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 

5 thromboembolic disorders, including, for example, unstable angina, first or recurrent 
myocardial infarction, ischemic sudden death, transient ischemic attack, stroke, 
atherosclerosis, venous thrombosis, deep vein thrombosis, thrombophlebitis, arterial 
embolism, coronary and cerebral arterial thrombosis, cerebral embolism, kidney 
embolisms, and pulmonary embolisms. The anticoagulant effect of compounds of the 

I 0 present invention is believed to be due to inhibition 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 S2222 (Kabi Pharmacia, Franklin, OH) was 
measured both in the absence and. presence of compounds of the present invention. 

15 Hydrolysis of the substrate resulted in the release of pNA, which was monitored 
spectrophotometrically by measuring the increase in absorbance at 405 nM. A decrease in 
the. rate of absorbance change at 405 run in the presence of inhibitor is indicative of 
eniyme inhibition. The results of this assay are expressed as inhibitory constant, l<j. 

Factor Xa determinations were made in 0.10 M sodium phosphate buffer, pH 7.5, 
20 containing 0.20 M NaCl, and 0.5% PEG 8000. The Michaelis constant, Km, for substrate 

hydrolysis was determined at 25°C using the method of Lineweaver and Burk. Values of 
Ki were determined by allowing 0.2-0.5 nM human factor Xa (Enzyme Research 
Laboratories, South Bend, IN) to react with the substrate (020 mM-1 mM) in the presence 
of inhibitor. Reactions were allowed to go for 30 minutes and the velocities (rate of 

25 · absorbance change vs time) were measured in the time frame of 25-30 minutes. The 
following relationship was used to ca,lculate Ki values: 

(vo-vs)/vs = l/(Ki (l+ S/Km)) 
where: 

Vo is the velocity of the control in the absence ofinhibitor; 
30 Vs is the velocity in the presence ofinhibitor; 

I is the concentration of inhibitor; 

Ki is the dissociation constant of the enzjrme:inhibitor complex; 
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S is the concentration of substrate; 

Km is the Michaelis constant. 

PCT/US99/30316 

Using the methodology described above, a number of compo'llnds of the present invention 

were ·found to exhibit a'Ki of ~l 0 µM, thereby confirming the utility of the compounds of 

5 . the present invention as effective xa inhibitors. 

Compounds tes~ed in the above assay are eonsidered to be active if they exhibit a 

Ki of ~10 µM. Preferred compoilnds of the present invention have Ki's of ~l µM. More 

preferre<lcompounds of the.present invention have Ki's of <0.1 µM~ Even more preferred 

compounds of the present invention have Ki's of ~0.01 µM. Still more preferred 

l 0 compounds of the present invention have Ki's of ~0.001 µM. 

The antithrombotic effect of compounds of the present invention can be 

· demonstrated in a rabbit arterio-venous (AV) shunt thrombosis model. In this model, 

rabbits weighing 2-3 k~ ~esthetized with a mixture ofxylazine (10 mg/kg i.m.) and 

ketamine (50 mg/kg i.m.) are used. A saline-filled AV shunt device is connected between 

15 the femoral arterial and the femoral venous cannulae. The AV shunt device·consists of a 

piece of 6-cm tygori tubing that contains a piece of silk thread. Blood will flow from ~e 

femoral artery via the AV.;shunt into the femoral vein. The exposure of flowing blood to a 
. : ·'. 

silk thread will induce the formation of a significant thrombus. After forty minutes, the 

shunt is disconnected and the silk thread covered with thrombus is weighed~ Test agents or · 

20 vehicle will be given (i.v., i.p., s.c., or orally) prior to the opening of the AV shunt. The 

percentage inhibition of thrombus formation is determined for each treatment group. The 
. . 

1050 values (dose which produces 50% inhibition of thrombus formation) are estimated by 

linear regression. 

The compounds of formula (I) may also be useful a8 inhibitors of serine proteases, 

25 notably human thrombin, plasma kallikrein and plasmi~ Because of their inhibitory 

action, these compounds are indicated for use in the prevention or treatment of 

physiological reactions, blood coagulation and inflammation, catalyzed by the aforesaid 
I .· 

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 

30 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 thrombinin a purified system. In vitro inhibition constants were detennined 
by the method described by Kettner et al. in.I. Biol. Chem. 1990, 265, 18289-18297, 
herein inc~rporated by reference. In these assays, thrombin-mediated hydrolysis of the 
chromogenic substrate 82238 (Helena Laboratories, Beaumont, TX) was monitored 

5 spectrophotometrically. Addition of an inhibitor to the assay mixture results in decreased 
absorbance and is indicative of thrombininhibition. 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 0.5o/o PEG 6000, was incubated with various 
substrate concentrations ranging :from 0.20 to 0.02 mM.After 25 to 30 minutes of 

I 0 incubation, thrombin activity was assayed by monitoring the rate of increase in absorbance 
at 405 run 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 method of Lineweaver and Burk. Using the methodology described above, some 
compounds of this invention were evaluated and found to exhibit a K; of less than 10 µm, 

15 thereby confirming the utility of the compounds of the present invention as effective 
thrombin inhibitors. 

The compounds of the present invention can be administered alone or in 
combination with one or more additional therapeutic agents. These include other a.Iiti­
coagulant or coagulation inhibitory agents, anti-platelet or platelet inhibitory agents, 

20 thrombin inhibitors, or thrombolytic or fibrinolytic agents. 
The compounds are administered to a mammal in a therapeutically effective 

amount. By "therapeuticalJy 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 

25 condition or the progression of the disease. 

By "administered in combination" or "combination therapy" it is meant that the 
compound of Formµla I and one or more additional therapeutic agents are administered 
concurrently 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 

30 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 warfarin and heparin, as well as od1er factor Xa inhibitol'S sUch as 

those described in the publications identified above under Background of the Invention. 

The tenn anti.;.pfatelet agents (or platelet inhibitory agents), as used herein, denotes 

• agents that inhibit platelet function such as by inhibiting the aggregation, adhesion or 

5 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, 

naproxen, sulindac, indometbacin, mefenamate, droxicam, diclofenac, sulfinpyrazone, and 

piroxicam, including pharmaceutically acceptable salts or prodrugs thereof. Of the 

NSAIDS, aspirin (acetylsalicyclic acid or ASA), and piroxicam are preferred. Other 

10 suitable anti-platelet agents include ticlopidine, including phannaceutically acceptable 

salts or prodrugs thereof. Ticlopidine is also a preferred compound since it is known to be 

gentle on the gastro-intestinal tract in use. Still other suitable platelet inhibitory agents 

include Ilb/Illa antagonists, thromboxan0.A2-receptor antagonists and thromboxane-A2-

synthetase inhibitors, as well as phannaceutically aceeptable salts or prodrugs thereof. 

15 The term tbrombin inhibitors(or anti-thrombin agents), as used herein, denotes 

inhibitors of the serine protease thrombin. By iIJ.bibiting thrombin, various 

thrombin-mediated processes, such as thrombin-mediated platelet activation (that is, for 

example, the aggregation of platelets, and/or the granular secretion of plasminogen 

activator inhibitor-I and/or serotonin) and/or fibrin formation are disrupted. A number of 

20 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, boropeptides, heparins, hirudin 

and. argatroban, including phannaceutically acceptable salts and prodrugs thereof. 

Boroarginine derivatives and boropeptides include N-acetyl and peptide derivatives of 

25 boronic acid, such as C-terminal a-aminoboronic acid derivatives oflysine, ornithine, 

arginine, homoarginine and corresponding isothiouronium analogs thereof. The term 

hirudin, as used herein, iii.eludes suitable derivatives or analogs of hirudin, referred to 

herein tis birulogs, such as disulfatohirudin. Boropeptide thrombin inhibitors include 

compounds described in Kettner et al., U.S. Patent No. 5,187,157 and European Patent 

30 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 Number 471,651 A2, the 
disclosures of which are hereby incorporated herein by reference. 

The term thrombolytics (or fibrinolytic) agents (or thrombolytics or fibrinolytics ), 
as used herein, denotes agents that lyse blood clots (thrombi). Such agents include tissue 

5 plasminogen activator, anistreplase, urokinase or streptokinase, including phannaceutically 
acceptable salts or prodrugs thereof. The tenn anistreplase, as used herein, refers to 
anisoylated plasminogen streptokinase activator complex, as ~escribed, 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 

I 0 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 comb~on 

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 dosage minimizes the potential of side effects, thereby providing an 

15 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 comi)ounds may be provided in a commercial kit, for 
example, for use in phannaceutical research involving factor Xa. For example, a 

20 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 
experimenter that the assay was being performed properly and provide a basis for 
comparison, especially if the test compoUDd was a derivative of the reference compound. 
When developing new assays or protocols, compounds according to the present invention 

25 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 dett!nnined by addition of chromogenic substrate S2222 to a series of solutions 
containing test sample and optionally one of the compounds of the present invention. If 

30 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 be 8dministered in such oral dosage 

fonns as tablets, capsules (each of which mcludes sustain~ release or timed release 

formulations), pills, po~dets, grmules, elixirs, tinct\lres, suspensions, syrups, and 

· 5 emulsions. They may also be administered in intravenous (bolm or infusion), 

intraperitoneal, subcut~eous, or intramuscular forin, all µsing dosage forms well known 

to those of ordinary skill in the pharmaceutical arts. They can be administered alone, but 

generally will be administered with a phannaceuticat carrier selected on the basis of the 

chosen route of administration and standard pharmaceutical practice. 

10 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 Jllode and route of administration; the species, age, sex, health, 

medical condition, and weight (}f the recipient; the nature an.d extent of the symptoms; the 

kind of concurrent treatlllent; the frequency of treatment; the' route of administration, the 

15 renal and hepatic function of the patient, and the effect desired. A phy8ician or veterinarian 

can detennine and prescribe the effective amount of the drug required to prevent, counter, 

or arrest the progress of the thromboembolic disorder. . 

By way of general guidance, the daily oral dosage of each active ingredient, when 

used for the indicated effects, will range between about 0.001 to 1000 mg/kg ofbody 

20 weight, preferably between about 0.0 l to l 00 mg/kg of body weight per day, and ma;t 

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 d8ily dosage may 

be administered in divided doses of two, three, or fuur times daily. 

25 Compounds of this invention can be administered .in intranasal form via topical use 

of suitable intranasal vehicles, or via trarisdennal routes, using transdennal skin patches. 

When administered in the form of a transdermal delivery system, the dosage 
I 

administration will, of course, be continuous rather than intennittent throughout the 

dosage regimen. 

30 The compounds are typically administered in admixture with suitable 

pharmaceutical diluents,·excipients, or carriers (collectively 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 fonn of a tablet or capsule, the active 
drug component can be combined with an oral, non-toxic, pharmaceutically acceptable, 

5 inert carrier such as lactose, starch, sucrose, glucose, methyl caJlulose, magnesium 
stearate, dicalcium phosphate, calcium sulfate, mannitol, sorbitol and the like; for oral 
administration in liquid fonn, the oral drug components can be combined with any oral, 
non-toxic, phannaceutically acceptable inert carrier such as ethanol, glycerol, water, and 
the like. Moreover, when desired or necessary, suitable binders, lubricants, disintegrating 

I 0 agents, and coloring agents c8n 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 fonns include sodium oleate, sodium stearate, magnesium stearate, sodium 

15 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 mu1tilamellarvesicles. Liposomes can be fonned from a variety ofphospholipids, 

20 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, polyhydroxypropylmethacrylamide-phenol, 
polyhydroxyethylaspartamidephenol, or polyethyleneoxide-polylysine substituted with 

25 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, poly lactic acid, polyglycolic a:cid, copolymers of polylactic and polyglycolic 
acid, polyepsilon caprolactone, polyhydroxy butyric acid, polyorthoesters, polyacetals, 
polydihydropyrans, polycyanoacylates, and crosslinked or amphipathic block copolymeis 

30 of hydrogels. 

Dosage fonns (pharmaceutical compositions) suitable for administration may 
contain from about 1 milligram to about I 00 milligrams of active ingredient per dosage 
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unit. In these phannac~tical 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 n.iay contain the active ingredient and powdered carriers, such as 

lactose, starch, cellulose derivatives, magnesium stearate, stearic acid, and the like. Similar 

5 diluents can be used to make compressed tablets. Both tablets and capsules can be 

manufactured as sustai~ed rel~e products to provide for continuous release of medication 

over a period of hours. Compressed tablets can be sugar coated or film coated to mask any 

unpleasant taste and pIQtect the tablet from the atmosphere, or enteric coated for selective · 

disintegration in the gastrointestinal tract. 

10 Liquid dosage fonns for oral administration can contain coloring and flavoring to 

increase patient acceptance .. 

In general, water, a suit~l.e oil, saline, aqueous dextrose (glucose), and related 

sugar solutions and glycols such as propylene glycol or polyethylene glycols are suitable 

carriers for parenteral solutions. Solutions for parenteral administration preferably contain 

15 a water soluble salt of the active ingredient, suitable stabilizing agents, and if necessary, 

. buffer substances. Antioxiclizing agents such as sodium biSulfite, sodium sulfite, or 

ascorbic acid, either alone pr combined, are suitable stabilizing agents. Also used are citric 

acid and its salts. and sodium EDT A. In addition, parenteral solutions can contain 

preservatives, such as benzalkonium chloride, methyl- or propyl-paraben, and 

20 chlorobutanol. 

25 

30 

Suitable pharmaceutical carriers are described in Remington's Pharmaceutical 

Sciences, Mack Publishing Company, a standard reference text in this field. 

Representative useful phann~ceutical 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-piece 

hard gelatin capsules each with 100 milligrams of powdered active ingredient, 150 

milligrams ~flactose, SO milligrams of cellulose, and 6 milligrams magnesium steamte . 

. Soft Gelatin Capsules 

A mixture of active ingredient in a digestable oil such as soybean oil, 

cottonseed oil or olive oil may be prepared and injected by means of a positive 

displacement pump into gelatin to fonn soft gelatin capsules containing 100 milligrams of 

the active ingredient. The capsules should be washed and dried. 
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Tablets 

Tablets may be prepared by conventional procedures so that the dosage unit is 
l 00 milligrams of active ingredient, 0.2 milligrams of colloidal silicon dioxide, 5 
milligrams of magnesium stearate, 275 milligrams ofmicrocrystalline cellulose, 11 

5 milligrams of starch and 98.8 milligrams oflactose. 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 

1 O glycol and water. The solution should be made. isotonic with sodium chloride and 
sterilized. 

Suspension 

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 

15 cellulose, 5 mg of sodium benzoate, 1.0 g ofsorbitol solution, U.S.P., and 0.025 mL of 
vanillin. 

Where the compounds of this invention are combined with other anticoagulant· 
agents, for example, a daily dosage may be about 0.1 to 100 milligrams of the compound 
of Formula I and about l to 7.5 milligrams of the second anticoagulant, per kilogram of 

20 patient body weight. For a tablet dosage form, the compounds of this invention generally 
may be present in an amount of about 5 to l 0 milligrams per dosage unit, and the second 
anti-coagulant in an amount of about l to S. milligrams per dosage unit. 

Where the compounds ofForµiula 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 25 milligrams of the compound of Formula.I and about 50 to 150 milligrams of the anti­
platelet agent, preferably about 0.1 to 1. milligrams 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 
thrombolytic agent, typically a daily dosage may beabout 0.1 to I milligrams of the 

30 compound ofFonnula I, per kilogramofpatient 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 70-800/o 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 Fo~ula I, generally the amount of ~ch component in a typical 
·. ... ·:.: 

daily dosage and typical dosage form may be reduced retati~e to the usual dosage of the 

agent when administered alone, in view of the additive or synergistic effect of the 

· 5 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 ingredients. For this reason, when the 

compound of Fonnula I ~d a second therapeutic agent are combined in a single dosage 

unit they are formulated such that although the active ingredients are combined in a single 

10 dosage unit, the physical c9ntact between the active ingredients is minimized (that is, 

reduced). For example, one active ingredient may be enteric coated. By enteric coating one 

of the active ingredients, it is possible not only to minimize the contact between the 

combined active ingredients, but also, it is possible to control the release of one of these 

· components in the gastrointestinal tract such that one of these components is not released 

15 in the stomach but rather is released in the intestines. One of the active ingredients may 

also be coated with a material that effects a sustained-release throughout the 

gastrointestinal tract an4 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 occurs only in the intestine. Still 

20 another approach would involve the formulation of a combination product in which the 

one component is coated with a sustained and/or enteric release polymer, and the other 

component is also coated with a polymer such as a lowviscosity grade of hydroxypropyl 

methylcellulose (HPMC) or other appropriate materials as kriovm in the art, in order fo 

further separate the active components. The polymer coating serves to form an additional 

25 barrier to interaction with the other component. 

These as well as other ways ofrilinimizing contact between the components of 

.combination ·products of the present invention, whether administered in a single dosage 

fonn ot administered in separate fonns but at the same time ~y the same manner, will be 

readily apparent to those skilled in the art, once armed witli. the present disclosure. 

30 Obviously, numerous modifications and variations of the present invention are 

possible in light of the above teachings. It is therefore to be understood that within the 

scope of the appended claims, the invention may be practiced otherwise that as specifically 

described herein. 
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WHAT IS CLAIMED IS,: : .. 

1. A compound selected from the group: 

5 

:p.-B 

:A-B 
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5 or a stereoisomer or pharmaceutically aceeptable salt thereof, wherein compounds of the 

10 

above formulas are substituted with 0-2 R3; 

G is a group of formula I or II: 

r.:-~_ 
~ 

I 
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ring D is selected from -(CH2)3-, -(CH2)4-, -CH2N=CH-, -CH2CH2N=CH-, and a 5-6 

membered aromatic system containing from 0-2 heteroatoms selec~ed from the 
group N, 0, and S, provided that from 0-1 0 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 
0-1 R; 

R is selected from Cl, F, Br, I, OH, Ct-3 alkoxy, NH2, NH(Ct-3 alkyl), N(Ct-3 alkyl)2, 

CH2NH2, CH2NH(C1-3 alkyl), CH2N(C1-3 alkyl)2, CH2CH2NH2, 

CH2CH2NH(C1-3 alkyl), and CH2CH2N(C1-3 alkyl)i; 

15 alternatively, ring Dis absent; 

when ring D is absent, ring. E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and 
pyridazinyl, and ring Eis substituted with R" and R'; 

20 R" is selected from F, Cl, Br, I, OH, Ct-3 alkoxy, CN, C(=NR8)NR7R9, 

NHC(=NR8)NR7R9, NR8CH(=NR7), C(O)NR7R8, (CR8R9)tNR7R8, SH, Ct-3 

alkyl-S, S(O)R3b, S(0)2R3a, S(0)2NR2R2a, and OCF3; 

R' is selected from H, F, Cl, Br, I, SR3, C02R3, N02, (CH2)tOR3, C14 alkyl, OCF3, CF3, 
25 C(O)NR7R8, and (CR8R9)tNR7R8; 

altenultively, R" and R' combine to fonn methylenedioxy or ethylenedioxy; 

Z is Nor CR la. 
' 

30 

zl is S 0 orNR3· ' ' ' 
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· z2 is selected from H, C14 alkyl, phenyl, benzyl, C(O)R3, an:d S(O)pR3c; 

R la is selected :from H, -(OH2~R l ', -CH=CH-R l ', NCH2R l", OCH2R 1", SCH2R 1", 

NH(CH2)2(CH2)t:Rl ', O(CH2)2(CH2)tR 1 ·, and S(CH2)2(CH2)tR I'; 

Rl' is selected fromH, q1.,.3 alkyl, F, Cl, Br, 1,-CN, -CHO, (CF2)i.CF3, (CH2)..0R2, 

NR2R2a, C(O)R2~,:oc(O)R2, (CF2)rC02R2c, S(O)pR2b, NR2(CH2)rC>R2, 
. . . . . . 

. C(=NR2C)NR2R2!!, NR2C(O)R2b, NR2C(O)R3, NR2C(O)NHR2b, NR2C(0)2R2a, 

OC(O)NR2aR2h, C(O)NR2R2a, C(O)NR2(CH2)r<)R2, S02NR2R2a, NR2S02R2b, 

10 CJ-6 carbocyclic rc:sidue substituted with 0-2 R4a, and 5-10 membered heterocyclic 

system containin~ from 1-4 heteroatoms selected from the group consisting ofN, 

0, and S substit;uted with 0-2 R4a; 

RI" is selected from H, CH(CH20R2)2, C(O)R2c, C(O)NR2R2a, S{O)R2b, S{0)2R2b, and 
. ·. 

R2, at each occurrence, is selected from H, CF3, Ct-6 alkyl, benzyl, CJ-6 carbocyclic 

residue substituted with 0-2 R4b, a CJ-6 carbocyclic-~H2- residue substituted with 

0-2 R4h, and 5-6 membered heterocyclic system oontaining from 1-4 heteroatoms 
. . ·. 

20 selected from the group consisting ofN, 0, and S substituted with 0-2 R4b; 

R2a, at each occurrence, is selected from H, CF3, C1-6 alkyl, benzyl, C3-6 carbocyclic 

residue substituted with 0-2 R4b, and 5-6 membered heterocyclic system containing .· 

from 1-4 heteroato:pis selected from the group consisting ofN, 0, and S substituted 

25 with 0-2 R4b; 

R2b, at each occurrence, is selected from CF3, C14 alkoxy, C1-6 alkyl, benzyl, CJ-6 

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

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

30 0, and S substituted with 0-2 R4h; 
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R2c, at each occurrence, is selected from CF3, OH, C14 alkoxy; Ct-6 alkyl, benzyl, C3_6 

carbocyclic residlie'8ubstituted with 0-2 R4b, and ~i6:fuembered heterocyclic 

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

0, and·s substituted with 0-2 R4h; 

alternatively, R2 and R2a, together with the atom to which they are attached, combine to 
fonn a 5 or 6 membered saturated, partially saturated or unsaturated ring 

substituted with 0-2 R4b and containing from 0-1 additional heteroatoms selected 
from the group consisting ofN, 0, and S; 

R3, at each occurrence, is selected from H, C1-4 alkyl, and phenyl; 

R3a, at each occurrence, is selected from H, Ct-4 alkyl, and phenyl; 

1 S R3b, at each occurrence, is selected from H, C 1-4 alkyl, and phenyl; 

R3c, at each occurrence, is selected from Ct-4 alkyl, and phenyl; 

A is selected from: 

20 C3.10 carbocyclic residue substituted with 0-2 R4, and 

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

B is selected from: 

25 X-Y, C(=NR2)NR2R2a, NR2C(=NR2)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 ofN, 0, and S substituted with 0-2 R4a; 

30 Xis selected from C1-4 alkylene, -CR2(CR2R2h)(CH2)r, -C(O)-, -C(=NRI'')-, 

-CR2(NRl"R2)-, -CR2(QR2)-, -CR2(SR2)-, -C(O)CR2R2a., -CR2R2aC(O), -S(O)p-, 

I 1111111111111 11111 1111111 1111 : 
* C L M S * 
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-S(O)pCR2R2a_, .,.CR2R2as(O)p-, -S(0)2NR2"', -NR2S(0)2-, -NR2S(0)2CR2R2a_, 

-CR2R2as(0)2NR~-, -NR2S(0)2NR2-,.-C(O)NR2-, -NR2C(O)-, 

-C(O)NR2CR2R2a.., -NR2C(O)CR2R2a.., -CR2R28C(O)NR2-, -CR2R2aNR2C(O)-, 

-NR2C(O)O-, -OC(O)NR2-, -NR2C(O)NR2-, -NR2-, -NR2CR2R2a.., -CR2R2aNR2-, 

0 -CR2R28Q- and-OCR2R2a..· ' ' . . ' 

Y is selected from: 

CH2NR2R2a; 

CH2CH2NR2R2a; 

10 CJ-10 carbocyclic residue substituted with 0-2 R4a, and 

5-10 membered heterocyclic system containing from 1-4 heteroatoms selected from 

the group consisting ofN, 0, and S substituted with 0-2 R4a; 

R4, at each occurrence, is selected from H, =O, (CH2)rOR2, F, Cl, Br, I, C1-4 alkyl, -CN, 

15 NQi, (CH2)i.NR2R2a, (CH2)rC(O)R2c, NR2C(OJR2h, C(O)NR2R2a, 

NR2C(O)NR2R2a, C(=NR2)NR2R2a, C(=NS(0)2R5)NR2R2a, 

NHC(=NR2)NR2R2a, C(O)NHC(=NR2)NR2R2a, S02NR2R2a, NR2S02NR2R2a, 

NR2S02-C1-4 alkyl, NR2S02R5, S(O)pR5, (CF2)rCF3, NCH2Rl", OCH2Rl'', 

SCH2Rl", N(CH2)2(CH2)tRl', O(CH2)2(CH2)tRl', and S(CH2)2(CH2)tRI'; 

20 

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

heteroatoms selected from the group consisting of N, 0, and S; 

R4a, at each occurrence, is selected from _H, =O, (CH2)rOR2, (CH2)i-F, (CH2)r-Br, (CH2)r 

25 Cl, Cl, Br, F, I, Ct-4 alkyl, -CN, N02, (CH2)rNR2R2a, (CH2)rC(O)R2c, 

30 

-1 NR2C(O)R2h, C(O)NR2R2a, (CH2)rN=CHQR3, C(O)NH(CH2)2NR2R2a, 

NR2C(O)NR2R2a, C(=NR2)NR2R2a, NHC(=NR2)NR2R2a, SQiNR2R2a, 

NR2S02NR2R2a, NR2S02-C1.4 alkyl, C(O)NHSO:z-C14 alkyl, NR2S02R5, 

S(O)pRs, and (CF2)rCF3; 
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alternatively, one R4a is aS-6 membered aromatic heterocycle containing from 1-4 

heteroatoms selected from the group consisting ofN, 0, and S substituted with 0-1 

R5; 

5 R4b, at each occurrence, is selected from H, =O, (CHi.)rOR3, F, Cl, Br, I, Ct-4 alkyl, -CN, 

10 

N02, (CH2)rNR3R3a, (CH2)rC(O)R3, (CH2)..C(O)OR3c, NR3C(O)R3a, 

C(O)NR3R3a, NR3C(O)NR3R3a, C(=NR~)NR3R3a, NR3C(=NR3)NR3R3a, 

S()iNR3R3a, NR3S02NR3R3a, NR3S02-C14 alkyl, NR3S02CF3, NR3S02-

phenyl, S(O)pCF3, S(O)p-Ct-4 alkyl, S(O)p-phenyl, and (CF2)rCF3; 

R5, at each occurrence, is selected from CF3, C1-6 alkyl, phenyl substituted with 0-2 R6, 

and benzyl substituted with 0-2 R6; 

R6, at each occurrence, is selected from H, OH, (CH2)rOR2, halo, Ct-4 alkyl, CN, N()i, 

15 (CH2)..NR2R2a,(CH2)rC(O)R2h, NR2C(O)R2b, NR2C(O)NR2R2a, C(=NH)NH2, 

NHC(=NH)NH2, S02NR2R2a, NR2SQiNR2R2a, and NR2S02C1-4 alkyl; 

R7, at each occurrence, is selected from H, OH, Ct-6 alkyl, CJ-6 alkylcarbonyl, C1-6 

alkoxy, Ct-4 alkoxycarbony), (CH2)n-phenyl, C6-JO aryloxy, ~10 aryloxycarbonyl, 

20 C6-t0 arylmethylcarbonyl, Ct-4 alkylcarbonyloxy Ct-4 alkoxycarbonyl, 4>-10 

arylcarbonyloxy C1-4 alkoxycarbonyl, C1-6 alkylaminocarbonyl, 

phenylaminocarbony), and phenyl Ci-4 alkoxycarbonyl; 

25 

R8, at each occurrence, is selected from H, C1-6 alkyl and (CH2hi-phenyl; 

alteniatively, 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 ofN, 

0, and S; 

30 R9, at each occurrence, is selected from H, C1-6 alkyl and (CH2)n-phenyl; 
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n, at each occurrence, is selected from 0, l, 2, and 3; 

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

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

r, 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. 

2. A compound of Claim 1, wherein the compound is selected from the group: 

15 

zf:)o· 
// ~ N'A-e 

N, 
N 0 

G-r )s 

;111111111\11\1:11111111" 111111 
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wherein compounds of the above formulas are substituted with 0-2 Rl;. 

G is selected from the group: 
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5 A is selected 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, pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, 
pyrazolyl, imidazolyl, oxadiazolyl, thiadiazolyl, triazolyl, 1,2,3-oxadiazolyl, 

I 0 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,3-thiadiazolyl, 
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,3-triazolyl, 

15 

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

B is selected from: H, Y, and X-Y; 
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Xis selected from C14 allc.ylene, -C(O)-, -C(=NR)-, -CR2(NR2R2a)-, -C(O)CR2R2a.., 

-CR2R2aC(O), -C(O)NR2-, -NR2C(O)-, -C(O)NR2CR2R2a.., -NR2C(O)CR2R2a.., 

-CR2R2aC(O)NR2-, -CR2R28NR2C(O)-, -NR2C(O)NR2-, -NR2-, -NR2CR2R2a., 

-CR2R 2aNR2- 0 -CR2R28Q- and -OCR2R2a..· 
' ' ' ' 

alternatively, y is selected from one of the following carbocyclic and heterocyclic systems 

that are substituted with 0-2 R4a; 

10 cyclopropyl, cyclopentyl, cyclohexyl, phenyl, piperidinyl, piperazinyl, 

pyridyl, pyrimidyl, furanyl, morpholinyl, thiophenyl, pyrrolyl, pyrrolidinyl, 

oxazolyl, isoxazolyl, isoxazolinyl, thiazolyl, isothiazolyl, pyrazolyl, imidazolyl, 

oxadiazolyl, thiadiazolyl, triazolyl, _ l ,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 

1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 

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, benzisoxazolyl, benzisothiazolyl, and 

isoindazolyl; 

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

R
4 'fi<~~ :~:x:J~~f;1 :~x-~>( . R4~~-- K\. 

N # '' R4 
' ~ -::-.R4 

' ~ $R4 1
' ':-/( - N , K . , K ~ , N # · R4 

K is selected from 0, S, NH, and N; and; 

25 sis 0. 

3. A compound of Claim 2, wherein the compound is selected from the group: 
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wherein compounds of the above fonnulas are substituted with 0-2 R3; 

G is s~lected from the group: 
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4. A compound of Claim 3, wherein: 

5 G is selected from: 

10 

15 

¢ 
OCH3 

5. A compound of Claim 4, wherein: 

A is selected from phenyl, pyridyl, and pyrimidyl, and is substituted with ().2 R4; and, 

Bis 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, CH2CH3, cycJopropylmethyl, cyclobutyl, 
20 and cyclopentyl; 
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R2a, at each occurrence, is Hor CH3; 

alternatively, R2 and R2a, together with the atom to which they are attached, combine to 

fonn pyrrolidine substituted with 0-2 R4b; 

R4, at each occurrence, is selected from OH, (CH2)iOR2, halo, C1-4 alkyl, (CH2)iNR2R2a, 

and (CF2)rCF3; 

R4a is selected from C1-4 alkyl, CF3, (CH2)i.OR2, (CH2)rNR2R2a, S(O)pR5, S02NR2R2a, 

10 and l-CF3-tetrazol-2-yl; 

R4h, at each occurrence, is selected from H, CH3, and OH; 

Rs, at each occurrence, is selected from CF3, C1-6 alkyl, phenyl, and benzyl; 

15 

X is CH2 or C(O); 

Y is selected from pyrrolidino and morpholino; and, 

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

6. A compound of Claim 5, wherein: 

25 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, 

Bis selected from the group: 2-(aminosulfonyl)phenyl, 2-(methylaminosulfonyl)phenyl, 1-

30 pyrrolidinocarbonyl, 2-(methylsulfonyl)phenyl, 2-(N,N­

dimethylaminomethyl)phenyl, 2-(N-pyrrolidinylmethyl)phenyl, l-methyl-2-

irnidazolyl, 2-methyl-1-imidazolyl, 2-( dimethylaminomethyl)-1-irnidazolyl, 2-(N-
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'•.'.' 

( cyclopropylmethyl)aminomethyl)phenyl, 2-(N-( cyclobutyl)aminomethyl)phenyl, 
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-[ 1, 1 ']-biphen-4-yl]-1,4-
dihydropyrazolo-[ 4,3-dj-pyrimidin(}-5, 7-dione; 

1-[ 4-Methoxyphenyl]-3-(methoxycarbonyl}-6-[21-aminosulfonyl-3-fluoro-[ 1, l ']-biphen-4-yl]-1,6-
dihydropyrazolo--[ 4,3-d]-pyrimidin-7-one; 

1-[4-Methoxyphenyl]-3-( aminocarbonyl}-6-[2'-aminosulfonyl-3-fluoro-[1, I ']-biphen-4-yl]-1 ~6-
15 clihydropyrazolo-[ 4,3-dj-pyrimidin-7-one; 

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

20 1-[ 4-Methoxyphenyl]-6-[2' -aminosulfonyl-[ l, l ']-biphen-4-yl]-1,6-dihydropyrazolo--[ 4,3-d]­
pyrimidin-7-on(}-3-carboxylic acid; 

25 

1-[ 4-Methoxyphenyl]-3-(aminocarbQnyl}-6-[2' -aminosulfonyl-[l ,l ')-biphen-4-yl]-l ,6-
dibydropyrazolo--[ 4,3-d]-pyriinidin-7-one; 

1-[ 4-Methoxyphenyl]-3-cyano-6-[2'-aminosulfonyl-[1, I ']-biphen-4-yl]-1,6-dihydropyrazolo--[ 4,3-
dj-pyrimidin-7-one; 

1-[4-Methoxyphenyl]-3-(aminomethyl}-6-[2'-aminosulfonyl-[1,1 ')-biphen-4-yl]-1,6-
30 dihydropyrazolo-[4,3-d]-pyrimidin-7-one; 

1-[ 4-Methoxyphenyl]-3-( ethoxycarbonyl}-6-[4-(2-methylimidazol-l '-yl)phenyl]-1,6-
dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one; 
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1-[ 4•Methoxyphenyl]-3-(aminocarbonyl)-6-[ 4-(2-methylimidazol-1 '•yl)phenyl]-1,6-

dihydropyrazolo-[4,3-d]-pyrimidin-7-one; · 

5 1-[ 4-Methoxyphenyl]-3-( ethoxycarbonyl)-6-[2' -N-pyrrolidinylmethyl-[ I, 1 ']-biphen-4-yl]-l ,6-

10 

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

1-[ 4-MethoxyphenyJ].;.3-( ethoxycarbonyl)-6-[2 '-N-pyrrolidinylmethyl-[1, l ']-biphen-4-yl]-1,4,5,6-

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

1-[ 4-Methoxyphenyl]-3-(~inocarbonyl)-6-[2 '-N-pyrrolidinylmethyl-[l, l ']-biphen-4-yl]-1,6-

dihydropyrazolo-[ 4,3•d]-pyrimidin-7-one; 

1~c4-Methoxyphenyl]-3-cy~6-[2 '-N-pyrrolidinylmethy~[l, I ']-biphen-4-yl]-1,6- · 

15 dihydropyrazolo-[4,3~-pyrimidin-7-one; 

1-( 4-Methoxyphenyl]-3-( ethoxycarbonyl)-6-[2-tluoro-4-(2-:dimethylaminomethylimidazol-l ' -

yl)phenyl]-1,6-chllydropyrazolo-[ 4,3-d]-pyrimidin-7-one; 

20 1-[2-Amiqomethylphenyl]-3 ... ( ethoxycarbonyl)-6-[2'-methylsulfonyl-[1, l ']-biphen-4-yl]-1,6-

25 

dihydropyrazolo-[ 4,3-:-d]-pyrimidin-7-one; 

1-[3-Aminoiminomethylphenyl]-3-me_thyl-6-[2'-aminosulfonyl-[ l, 1 ']-bipheri-4-yl]-1,4,5,6-

tetrahydropyrazolo-[3,4-c ]-pyridin-7-one; 

1-[2-AminomethylphenyJ]:.3,..methyl-6-[2'.;.aminosulfonyl-[1,l']-biphen-4-yl]~l,4,5,6-

tetrahydropyrazolo-[3;4-c ]-pyridin-7-one; 

l-[3-Aminobei¢soxazol-5'-yl]-3-methyl-6-[2'-aminosulfonyl;.[ I, l ']-biphen-4-yl]-1,4,5,6-

30 tetrahydropyrazolo-[3,4-c ]-pyridin-7-one; 

l.,.[ 4-Methoxyphenyl]-3-cyano-6-[2' -NN-dimethylaminomethyl-[ I, 1 ']-biphen-4-yl]-1,6-

dihydropyrazolcr[ 4,3-d]:..pyrimidin-7-one; 
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1-[ 4-Methoxyphenyl]-3-:cyano-5-methyl-6-[2 '-N ,N-dimethylaminomethyl-[ 1, 1 ']-biphen-4-yl]-l ,6-
dihydropyramlo-[ 4,3-d]-pyrimidin-7-one; 

5 l-[2-Aminomethylphenyl]-3-cyano-6-[2'-methylsulfonyl-3-fluoro-[l ,l ']-biphen-4-yl]-l ,6-

10 

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

1-[ 4-Methoxyphenyl]-3-trifluoromethyl-4-methyl-6'."[2'-aminosulfonyl-[ 1, l ']-biphen-4-yl]-l ,6-
dihydropyrazolo-[3,4-d]-pyridazin-7-one; 

1-[ 4-Methoxyphenyl]-3-trifluoromethyl-4'."methyl-6-[2'-N-pyrrolidinylmethyl-[ I, l ']-biphen-4-yl]-
1,6-dihydropyrazolo-[3,4-d]-pyridazin-7-one, 

1-[3-Aminobenzisoxazol-5 '-yl]-3-trifluoromethyl-6-[4-(l-methylimidazol-2 '-yl)phenyl]-
15 1,6-dihydropyrazolo-[ 4,3-dj-pyrimidin-7-one; 

l -[4-Methoxyphenyl]-3-( ethoxycarbonyl}6-[2'-hydroxymethyl-3-fluoro-[1,1 ']-biphen-4-
yl]-1,6-dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one; 

20 1-[ 4-Methoxyphenyl)-3-( ethoxycarbonyl}6-[2' -N-pyrrolidinylmethyl-3-fluoro-[l, l ']-

25 

biphen-4-yl]-l ,6-dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one; 

1-[ 4-Methoxyphenyl]-3-(aminocarbQnyl}6-[2'-N-pyrrolidinylmethyl-3-fluoro-[l,1 ']­
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-yl]-1,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one; 

l-[4-Methoxyphenyl]-3-(N-formylaminomethyl}6-[2'-methylsulfonyl-3-fluoro-[l,l ')-
30 biphen-4-yl]-l ,6-dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one; 

1-[3-Aminobenzisoxazol-5' -yl]-3-( ethoxycarbonyl}6-[2' -hydroxymethyl-[l, l ']-biphen-4-
yl)-1,6-dihydropyrazolo-[ 4,3-dJ-pyrimidin-7-one; 
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1-(3-Aminobenzisoxazol-5 '..;yl]-3-(ethoxycarbonyl}6-[2' -N-pyrrolidinylmethyl-[1,1 'J· 

biphen-4-yl]-1,6-dihydropyrazolo-[ 4,3-dj-pyrimidin-7-one; 

5 1-( 4-Methoxyphenyl]-3-trifluoromethyl-7-(2'-methylsulfonyl-[1,1 ']-biphen-4-yl]-4,5,6, 7- · 

10 

tetrahydropyrazolo-[3,4-c ]-azepin-8-one; 

1-[ 4-Methoxyphenyl]-3-trifluoromethyl.;. 7-[2' -aminosulfonyl-3-fluoro-[l, l ']-biphen-4-yl]-

4,5,6, 7-tetrahydropyrazolo-(3,4-c]-azepin-8-one; 

1-[ 4-Methoxyphenyl]-3-trif'Juoromethyl-7-[2 '-N-pyrrolidinylmethyl-[1, I ']-biphen-4-yl]-

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

1-[3-Aminobenzisoxazol-5' -yl]-3-trifluoi'omethyl-7-[2'-N-pyrrolidinylmethyl-[1, l ']-

15 biphen-4-yl]-4,5,6, 7-tetrahydropyrazolo-[3,4-c ]-azepin-8-one; 

l-[3-Aminobenzisoxazol-5'•yl]-3-triflu<>romethyl-7-[2'-N-dimethylaminomethyl-[1,l ,.]­

biphen-4-yl]-4,5,6, 7-tetrahydropyrazolo-[3,4-c ]-azepin-8-one; 

20 · 1-[3-Aminobenzisoxazol-5' -yl)-3-trifluoromethyl-7-[2' -N-isopropylaminomethyl-[ 1, l ']­

biphen-4-yl]-4,5,6, 7-tetrahydropyrazolo-[3,4-c ]-azepin-8-one; 

1-(3-Aminobenzisoxazol-5' -ylJ-3-trifluoromethyl-7-[2' -(3-{R)-hydroxy-N­

pyrrolidinyl)methyl-[ 1, 1 ']-biphen-4-yl]-4,5,6, 7-tetrahydropyrazolo-[3,4-c ]-azepin-

25 8-one; 

30 

1-[3-Aminobenzisoxazol-5'-yl]~3-trifluoromethyl-7-[2 '~(3-(R)-hydroxy-N­

lpyrrolidinyl)methyl-3-fluoro-[l, 1']-biphen-4-yl]-4,5,6,7-tetrahydropyrazolo-[3,4-

c ]-azepin-8-one;. 

J-[3-Aminobenzisoxazol-5'-yl]-3-trifluoromethyl-7-[2'-N-pyrrolidinylmethyl-3-fluoro­

[ I, 1']-biphen-4-yl]-4,5,6,7-tetrahydropyrazolo-(3,4-c ]-azepin-8-one; 
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1-[3-Aminobenzisoxazol"'.5' -yl]-3-trifluoromethyl-7-[2, -N-dimethylaminomethyl-3-fluoro­

[ 1, l ']-biphen-4-yl]-4,5,6, 7-tetrahydropyrazolo-[3,4-c ]"'.azepin-8-one; 

1-[3-AminobenzisoxazoJ-5' -yl]-3-trifluoromethyl-7-[2 '-N-isopropylaminomethyl-3-
5 fluoro-[ 1, 1 ']-biphen-4-yl]-4,5,6, 7-tetrahydropyrazolo-[3, 4-c ]-azepin-8-one; 

I-[ 4-Methoxyphenyl]-3-trifluoromethyl-7-[ 4-(2-dimethylaminomethylimidazol-1 , -yl)-3-
fluorophenyl]-4,5,6, 7-tetrahydropyrazolo-[3,4-c ]-azepin-8-one; 

I 0 l-[4-Methoxyphenyl]-3-trifluoromethyl-7-[4-{imidazol-l '-yl)-3-fluorophenyl]-4,5,6, 7-

15 

tetrahydropyrazolo-[3,4-c]-azepin-8-one; 

l-[2-Aminomethylphenyl]-3-trifluoromethyJ-7-[2'-methylsulfonyl-[1,1 ']-biphen-4-yl]-
4,5,6, 7-tetrahydropyrazolo-[3,4-c ]-azepin-8-one; 

1-[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2'-N-pyrrolidinylmethyl-[1,l']-biphen-4-yl)­
l,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)nethyl-
20 [l, I ']-biphen-4-yl]-1,4,5,6-tetrahydro-7H-pyrazo1o-[3,4-c]-pyridin-7-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2'-N-isopropylaminomethyl-[l,1 ']-biphen-4-
yl]-1,4,5,6-tetrahydro-7H-p~olo-[3,4-c ]-pyridin-7-one; 

25 1-[3-Aminobenzisoxazol-5' -yl]-3-methyl-6-[2'-N,N-dimethylaminomethyl-[I,1 ']-biphen-

30 

4-yl]-l ,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one; 

1-[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2'-methylsulfonyl-[l,l ']-biphen-4-yl]-
1,4,5,6-tetrahydro-7H-pyrazo1o-[3,4-c ]-pyridin-7-one; 

1-[3-Aminobenzisoxazol"'.5' -yl]-3-methyl-6-[2 '-methylsulfonyl-3-fluoro-[l, l ']-biphen-4-
yl]-l ,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one; 
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l-[2-Aminomethylphenyl]-3-trifluoromethyl-6-[2 '-methylsulfonyJ-3.;fluoro-[l, l ']-biphen-

4-yl]-1,4,5,6.;tetrahyclropyrazolo-[3,4-c ]-pyridin-7-one; 

l-[2-Aminomethylphenyl]-3-trifluoromethyl-6-[2'-aminosulfonyl-3-fluoro-[1, 1 ~]-biphen-

5 4-yl]-1,4,5,6-tetrahydropyrazolo-[3,4-c ]-pyridin-7-one; 

l-[2-Aminomethylphenyl]-3-trifluorornethyl-6-[2 '-methylsulfonyl-(1,-1 ]-biphen-4-yl]-

1,4,5,6-tetrahyclropyrazolo-[3,4-c ]-pyridin-7-one; 

10 1-(2-Aminomethylphenyl]-3-trifluoromethyl-6-[2' -N,N-dimethylaminomethyl;,.3-fluoro-

15 

[l ,l ']-biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridln-7-one; 

1-(2-Aminomethylphenyl]-3;,.tritluoromethyl-6-[2 '-(3-(R)-hydroxy-N;,.pyrrolidinyl)methyl-

3-fluoro-[l, l ']-biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[3,4-c ]-pyridin-7-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3-trifluoromethyl-6-[2'-dimethylaminoinethyl-3-fluoro­

[ 1, I ']-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-

20 pyrrolidinyl)methyl-3-fluoro-[ 1, I ']-biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[3,4-

c ]-pyridin-7-one; 

1-[3-Aminobenzisoxazol-5 '-yl]-3-ttifluoromethyl-6-[2 '•(3-(R)-hydroxy-N­

pyrrolidinyl)methyl-[l, 1 ']-biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[3,4-c ]-pyridin-

25 7-one; 

1-[3-Aminobenzisoxazol,.5 '-yl]-3-trifluoromethyl-6-[2 '-isopropylaminomethyl-3-fluoro­

[ 1, l ']-biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[3,4-c ]-pyridin-7-one; 

30 1-[3-AminobenzisoxazoJ,.5'-yl]-3-trifluoromethyl-6-[2'-N-(2-methylimidazol-1-yl)methyl-

3-fluoro-[ 1, I ')-biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 
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l-[3-Aminobenzisoxazol-5;-yl]-3-trifluoromethyl-6-(2'-N.:.pyrrolidinomethyl-3-fluoro­
[ I, l ']-biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[3,4-c ]-pyridin-7-one; 

1-(3-Aminobenzisoxazol-5' -yl]-3-trifluoromethyl-6-(2'-oximinomethyl-3-fluoro-[I,1 ']-
5 biphen-4-yl]-1,4,5,6-tetrahydropyrazc>lo-[3,4-c ]-pyridin-7-one; 

1-[ 4-Methoxyphenyl]-3-trifluoromethyl-6-[2 '-{3-(R)-hydroxy-N-pyrrolidinyl)methyl-3-
fluoro-[ 1, I ']-biphen-4.:.yt]-1,4,5,6-tetrahydropyrazolo-[3,4-c; ]-pyridin-7-one; 

10 l-[3-Aminomethylphenyl]-3-trifluoromethyl~6-[2 '-methylsulfonyl-3-fluoro-[l, l ']-biphen-

15 

4-yl]-l ,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 

I-[ 4-Methoxyphenyl]-3-[(imidazol-1-yl}methyl]-5-methyl-6-[ (2 '-N-pyrrolidinylmethyl­
[ l, l ']-biphen-4-yl)]-1,6-dihydropyrazolo-[ 4,3-dj-pyrimidin-7-one; 

1-(4-Methoxyphenyl]-3-[(tetrazol-1-yl}methyl]-5-methyl-6-[(2' -N-pyrrolidinylmethyl­
[I, 1 ']-biphen-4-yl)]-l,6-dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one; 

1-[ 4-Methoxyphenyl]-3-[(tetrazol-2-yl)methyl]-5-methyl-6-[(2 '-N-pyrrolidinylmethyl-
20 [ l, l ']-biphen-4-yl)]- l ,6-dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3,5-dimethyl-6-[2'-N-dimethylaminomethyl-[l,l ']­
biphen-4-yl]-l,6-dihydropyqazolo-[4,3-dj-pyrimidin-7-one; 

25 1-[3-Aminobenzisoxazol-5' -yl]-3-methyl-6-[2 '-N,N -dimethylaminomethyl-[ 1, l ']-biphen-

30 

4-yl]-1,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one; 

1-[3-Atninobenzisoxazol-5' -yl]-3-methyl-6-[2' -N-isopropylaminomethyl-[ 1, 1 ']-biphen-4-
yl]-1,6-dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one; 

1-[3-Aminobenzisoxazol-5' -yl]-3-methyl-6-[2 '-(3-(R)-hydroxy-N-pyrrolidinyl}methyl­
[ 1,1 ']-biphen-4-yl ]-1,6-dihydropyrazolo-[ 4,3-dj-pyrimidin-7-one; 
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l-[3-Aminoben2is0xa2:01-:5' -yl]-3.;.methyl-6-[ 4-(4,5..;dihydroimidazol-l '-yl)phenyl]-1,6-

dihydropyrazolO-[ 4,3~d]-pyrimidin-7-one; 

i·-[3-Aminobenzis<>xazol-5' -yl]-3-mt?thyl-6-[2' -N-( cyclopropylmethyl)aminomethyl-

5 [l, 1 ']-biphen-4-yl]-1,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one; 

l-[3-Aminobenzisoxazol-S'~yl]-3-methyl-6-[2' -N-pyrrolidinylmethyl-[ I, 1 ']-biphen-4-yl]­

l ,6-dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one; 

I 0 1-[3-Aminobenzisoxazal-5 '-yl]-3-methyl-6-[2 '-(N..;methyl-N-isopropyl)aminomethyl-

15 

[1, 1']-biphen-4-yl]-1,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one; 

1 ~[3-Aminobenzisoxazol-:5' -yl]-3,5-dimethyl-6-[2 '-(3.;.(R)-hydroxy-N-pyrrolidinyl)methyl­

[ 1, l ']-biphen4-yl)-1,6-dihydropyrazolo-[ 4,3-d]-pyrimidin-7~one; 

1-[3-Aminobenzisoxazol-5' -yl]-3-tritluoromethyl-6-[2, -N,N-dimethylaminomethyl-[l, l ']­

biphen-4-yl]-1,6-dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one; 

1-[3-Aminobenzisoxaiol-5' -yl)-3-trifluoromethyl-6~[2~ -N,N-dimethylaminomethyl-[ l ,1 ')-

20 biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[ 4,3-d]-pyrimidin-7-one; 

25 

l-[3-Aminobenzisoxazol-5'-yl)-3-tritluoromethyl-6-[2'-(3-(R)-hydroxy-N­

pyrrolidinyl)methyl-[l, 1 ']-biphen-4-yl]-1,4,5,6-tetrahydrOpyrazolo-[ 4,3-d]­

pyrimidin-7-one; 

1-[3-Aminobenzisoxazol-5 '-yl]-3-tritluoromethyl-6-[2 '-(J":(S)-hyclroxy-N­

pyrrolidinyl)methyl-[ I, 1 ']-biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[3,4-c ]-pyridin-

7-one; 

30 1-[3-Aminobenzisoxazol-5'-yl]-3-tritluoromethyl-6-[2'-N-(pyrrolindinyl)methyl-[l,l ']-

biphen•4-yl]-1,4,5,6-tetrahydropyrazolo-[3,4-c ]-pyridin-7-one; 
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I-[3-Aminobenzisoxuol-5'-yl]-3-trifluoromethyl-6-[2'-N-(rriorpholino)methyl-[l,l ']­
biphen-4-yl]-l,4,5,6-tetrahydropyrazolo-[3,4-c ]-pyridin~7-one; 

1-[3-Aminobenzisoxazol-5' -yl]-3-trifluoromethyl-6-[2 '-N,N-dimethylaminomethyl-[l ,l ']-
5 · biphen-4-yl]-1,4,5,6-tetrahydropyrazolo-[3,4-c ]-pyridin-7-one; 

1-[3-Aminobenzisoxazol-5 '-yl]-3-trifluoromethyl-7-[(3 '-N-dimethylaminomethyl)-3-
fluoro-[1, l ']-biphen-4-yl]-4,5,6, 7-tetrahydropyrazolo-[3,4-c]azepin-8-one; 

10 1-[3-Aminobenzisoxazol-5'-yl]-3-trifluoromethyl-7-[(3'-N-pyrrolidinylmethyl}3-fluoro-

15 

[l,l ']-biphen-4-yl]-4,5,6,7-tetrahydropyrazolo-[3,4-c]azepin-8-one; 

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

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

1-[ 4-Methoxypheny1}·3-trifluoromethyl-7-[ 4-benzimidazol-1 '-yl-3-fluorophenyl]-4,5,6, 7-
20 tetrahydropyrazolo-[3,4-c]azepin-8-one; 

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

25 1-[3-Aminobenzisoxazo-5' -yl]-3-trifluoromethyl-7-[(2' -N-dimethylaminomethyl}3-
fluoro-[l ,l ']-biphen-4-yl]-6, 7-dihydropyrazolo-[3,4-c ]azepin-8-one; 

1-[3-Aininobenzisoxazo-S' -yl]-3-trifluoromethyl-7-[(2 '-N-(R)-3-
hydroxypyrrolidinylmetltyl}3-fluoro-[ 1,1 ']-biphen-4-yl]-6, 7-dihydropyrazolo-[3,4-

30 c]azepin-8-one; 
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1-[3-Aminobenzisoxazo-5'-yl]-3-trifluoromethyl-7-[(2'-N-(R)~3- · 

hydroxypyrrolidinylmethyl}[ 1, 1 ')-biphen-4-yl]-6, 7-dihydropyrazolo-[3,4-c ]azepin-

8-one; 

5 1-[3-Aminobenzisoxazo-5 '~yl]-3-trifluoromethyl-7-[(2'-N-dimethylaminomethyl)-[1, 1 ']-

10 

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

1-[ 4-Methoxyphenyl]-3-trifluoromethyl-7-[(2 '-N-pyrrolidinylmethyl)-[1 ,1 ']-biphen-4-yl]-

6,7-dihydropyrazolo-[3,4-c ]azepin-8-one; 

1-[ 4-Methoxyphenyl]-3-trifluoromethyl-7-[(2'-N;N-dimethylaminomethyl)-[1, 1 ']-biphen-

4-yl]-6, 7-dihydropyrazolo-[3,4-c ]azepin-8-one; 

l [ 4-Methoxyphenyl]-3-trifluoromethyl-6-[( 4-aminomethyl)phenyl]- l ,4,5;6-

15 tetrahydropyrazolo-[3,4-c ]pyridin-7-one; 

l-[3-Aminomethylphenyl]-3-methyl-6-[(2 '-N-((3-(S)-hydroxy)pyrrolidinyl) methy~[l, 1 ']~ 

biphen-4-yl)]-1,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c ]-pyridin-7-one; 

20 l-[3-Aminomethylphenyl]-3-methyl-6-[(2 '-methylsulfonyl-[I, l ']-biphen-4•yl)]-l,4,5,6-

tetrahydro-7H-p}rrazolo[3,4-c ]pyridin-7-one; 

1-[3-Aminobenzisoxazol-5' -yl]-3-methyl-6-((3-tluoro-2' ~N-(3 (S)­

hydroxy)pyrrolidinylmethyl-[ 1, l ']-biphen-4-yl)]-1,4,5,6-tetrahydro-7H-

25 · pyrazolo[3,4-c ]pyridin-7~one; 

1-[3-Aminobenzisoxazol-5' -yl)-3-methyl-6-((3-fluoro-2 '-N-pyrrolidinylmethyl-[1,1 ']­

• biphen-4-yl)]-1,4,5,6-tetrahydro-7H-pyrazolo[3,4-c ]pyridin-7-one; 

30 1-[l-Aminoisoquinolin-7'-yl]-3-trifluoromethyl-6-[ 4-(2-methylimidazol-1 '-yl)phenyl]-

1,4,5,6-tetrahydropyrazolo-[3,4-c ]-pyridin-7-one; 
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1-[3-Aminobenzisoxazol-5' -yl]-3-methyl-6-[ 4-(2-methylimidazol-l '-yl)phenyl]-1,6-
dihydropyrazo]o-[ 4,3-d]-pyrimidin-7-one; 

1-[3-Aminobenzisoxazol-5' -yl]-3-methyl-6-[4-(2-( dimethylaminomethyl)imidazol-1 '-yl)-
5 2-fluorophenyl]-1,6-dihydropyrazolo-[ 4,3-d]-pyrimidin-7-one; 

10 

15 

20 

1-[3-Aminobenzisoxazol-5 '-yl]-3-trifluoromethyl-6-[ 4-(2-
( dimethylaminomethyl)imidazol-1 '-yl)phenyl]-1,6-dihydropyrazolo-[ 4,3-dj­
pyrimidin-7-one; and, 

1-[3-Aminobenzisoxazol-5' -y1]-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. A compound selected from the group: 
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or a stereoisomer or phannaceutically 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 

--C€0 
II 

ring D is selected from -(CH2)3-, -(CH2)4-, -CH2N=CH-, -CH2CH2N=CH-, and a 5-6 
membered aromatic system containing from 0-2 heteroatoms selected from the 
group N, 0, and S, provided that from 0-1 0 and S atoms are present; 

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

E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and pyridazinyl, substituted with 
0-1 R; 
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R is seiected from Cl, F, Br, I, OH, Ct-3 alkoxy, NH2, NH(CJ-3 alkyl), N(C1-3 alkyl)2, 

CH2NH2, CH2NH(C1-3 alkyl), CH2N(C1.3 alkyl)2, CH2CH2NH2, 

CH2CH2NH(C1-3 alkyl), and CH2CH2N(C1-3 alkyJ)2; 

S 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'; 

10 R"is selected from F, Cl, Br, I, OH, Ct-3 alkoxy, CN, C(=NRB)NR7R9, 

NHC(=NR8)NR7R9, NR8CH(=NR7), C(O)NR7R8, (CR8R9)tNR7R8, SH, Ct-3 

alkyl-S, S(O)R3h, S(0)2R3a, S(0)2NR2R2a, and OCF3; 

R' is selected from H, F, Cl, Br, I, SR3, C02R3, NQi, (CH2)tOR3, Ct-4 alkyl, OCF3, CF3, .. 

15 C(O)NR7R8, and (CR8R9)tNR7R8; 

alternatively, R" and R' combine to form methylenedioxy or ethylenedioxy; 

Z is Nor CR la; 

20 

zl is S 0 orNR3· 
' ' ' 

z2 is selected from H, Ct-4 alkyl, phenyl, benzyl, C(O)R3, and S(O)pR3c; 

25 Ria is selected from H, -(CH2)i-R•',-CH='=CH-Rl', NCH2Rl", OCH2Rl", SCH2Rl", 

NH(CH2)2(CH2)tRl', O(CH2)2(CH2)tR1', and S(CH2)2(CH2)1R1'; 

RI' is selected from H, C1.3 alkyl, F, Cl, Br, 1,-CN, -CHO, (CF2).CF3, (CH2)..0R2, 

NR2R2a, C(O)R2c, OC(O)R2, (CF2)rCQiR2c, S(O)pR2h, NR2(CH2)rOR2, 

30 C(=NR2c)NR2R2a, NR2C(O)R2b, NR2C(O)R3~ NR2C(O)NHR2b, NR2C(0)2R2a, 

OC(O)NR2aR2b, C{O)NR2R2a, C(O)NR2(CH2)..0R2, S02NR2R2a, NR2S02R2h, 
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C3~6 carbocyclic residue substituted with 0-2 R4a, and 5-10 membered heterocyclic 
system containing from 1-4 heteroat~ms selected from the group consisting ofN, 
0, and S substituted with 0-2 R4a; 

5 RI" is selected from H, CH(CH20R2)2, C(O)R2c, C(O)NR2R2a, S(O)R2b, S(0)2R2b, and 
S02NR2R2a; 

R2, at each occurrence, is selected from H, CF3, C1-6 alkyl, benzyl, CJ-6 carbocyclic 
residue substituted with 0-2 R4b, a CJ-6 carbocycli~CH2- ~idue substituted with 

1 O 0-2 R4h, and 5-6 membered heterocyclic system containing from 1-4 heteroatoms 
selected from the group consisting ofN, 0, and S substituted with 0-2 R4h; 

R2a, at each occurrence, is selected from H, CF3, C1-6 alkyl, benzyl, CJ-6 carbocyclic 
residue substituted with 0-2 R4b, and 5-6 membered heterocyclic system containing 

15 from 1-4 heteroatoms selected from the group consisting ofN, 0, and S substituted 
with 0-2 R4h; 

R2b, at each occurrence, is selected from CF3, C1-4 alkoxy, C1-6 alkyl, benzyl, C3-6 
carbocyclic residue substituted with 0-2 R4h, and 5-6 membered heterocyclic 

20 system containing from 1-4 heteroatoms selected from the group consisting ofN, 
0, and S substituted with 0-2 R4b; 

R2c, at each occurrence, is selected from CF3, OH, C1-4 alkoxy, C1-6 alkyl, benzyl, C3-6 
carbocyclic residue substituted with 0-2 R4b, and 5-6 membered heterocyclic 

25 system containing from 1-4 heteroatoms selected from the group consisting ofN, 
0, and S substituted with 0-2 R 4b; 

l 

alternatively, R2 and R2a, together with the atom to which they !:lfe attached, combine to 
fonn a 5 or 6 membered saturated, partially saturated or unsaturated ring 

30 substituted with 0-2 R4b and containing from 0-1 additional heteroatoms selected 
.from the group consisting ofN, 0, ·and S; 
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R3, at each occurrence, .js _selected from H, C1-4 alkyl, ai14 phenyl; · 

R3a, at each occurrence; is selected from H, C1-4 alkyl, an4 phenyl; 

5 R3b, at each occurrenOO, iffselected from H, Cf4 alkyl, ~d phenyl; 

R3c, at each occurrence, is.selected from C1-4 alkyl, and phenyl; 
' ' 

A is selected from: 

10 C3-10 carbocycli<: residue substituted with 0-2 R4, and 

5 ... 10 membered.h~erocyclic syst<mi containing from 14 heteroatoms selected from 

the group consisting ofN, 0, and S substituted with ()..2 R4; · 

B is selected from: 

15 X-Y, NR2R2a, C(:::oNR2)NR2R2a, NR2C(=NR2)NR2R2a, 

C3-10 carbocyclic residue substituted with 0-2 R4a, and 

5-10 membered h~erocyclic system containing from l-4 heteroatoms selected from 

the group consisting ofN, 0, and S substituted with 0-2 R4a; 

20 Xis selected from C1-4 alJcylene, .. CR2(CR2R2h)(CH2)t-, .-C(O)-,-C(=NRI')-, 

-CR2(NRl"R2)-, ~CR2(QR2)-, -CR2(SR2)-,-C(O)CR2R2a..., -CR2R.28C(O), -S(O)p-, 

-S(O)pCR2R2a ... , '.".CR2R2as(O)p-, -S(0)2NR2-, -NR2S(0)2-, -NR2S(0)2CR2R2a..., 

-CR2R2aS(0)2NR2-, -NR2S(0)2NR2-, -C(O)NR2-, -NR2C(O)-, 

-C(O)NR2CR2R2~, -NR2C(O)CR2R2a..., •CR2R2ac(O)NR2-, -CR2R2aNR2C(O)-, 

25 . -NR2C(0)0-, -OC(O)NR2-, -NR2C(O)NR2-, -NR2-, -NR2CR2R2a ... , -CR2R21lNJl2-, 

1 0, -CR2R2ao-, and -OCR2R2a..; 

Y is selected from: 

CH2NR2R2a; 

30 CH2CH2NR2R2a; 

C3-10 carbocyclic residue substituted with 0-2 R4a, and 
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5-10 membered heterocyclic sy~em containing from 1-4 heteroatoms selected from 
the group consisting of~:O, and S substituted with 0-21'{4ai. 

R4, at each occurrence, is selected from H, =O, (CH2)i.OR2, F, Cl, Br, I, Ct-4 alkyl, -CN, 
5 N02, (CH2)i.NR2R2a, (CH2)rC(O)R2c, NR2C(O)R2b, C(O)NR2R2a, 

NR2C(O)NR2R2a, C(=NR2)NR2R2a, C(=NS(0)2R5)NR2R2a, 

NHC(=NR2)NR2R2a, C(O)NHC(=NR2)NR2R2a, S02NR2R2a, NR2S02NR2R2a, 

NR2S02-C1-4 alkyl, NR2S02Rs, S(O)pR5, (CF2)rCF3, NCH2Rl", OCH2Rl", 

SCH2Rl", N(CH2)2(CH2)tRl', O(CH2)2(CH2)tRl', and S(CH2)2(CH2)tR1'; 

10 

alternatively, one R4 is a 5-6 membered aromatic heterocycle containing from 1-4 
heteroatoms selected from the group consisting ofN, 0, and S; 

R4a, at each occurrence, is selected from H, =O, (CH2),0R2, (CH2)rF, (CH2)rBr, (CH2)r 
15 Cl, Cl, Br, F, I, Ct-4 alkyl, -CN, NQi, (CH2)rNR2R2a, (CH2)i.C(O)R2c, 

NR2C(O)R2b, C(O)NR2R2a, (CH2)rN=CHOR3, C(O)NH(CH2)2NR2R2a, 

NR2C(O)NR2R2a, C(=NR2)NR2R2a, NHC(=NR2)NR2R2a, S02NR2R2a, 

NR2S02NR2R2a, NR2SQi-C14 alkyl, C(O)NHSC>i-C1-4 alkyl, NR2SQiR5, 

S(O)pR5, and (CF2)rCF3; 

20 

alternatively, one R4a is a 5-6 membered aromatic heterocycle containing from 1-4 
heteroatoms selected from the group consisting of N, 0, and S substituted with 0-1 
R5; 

25 R4b, at each occurrence, is selected from H, =O, (CH2)rOR3, F, Cl, Br, I, C1-4 alkyl, -CN, 

30 

1 N02, (CH2)rNR3R3a, (CH2)rC(O)R3, (CH2)rC(O)QR3c, NR3C(O)R3a, 

C(O)NR3R3a, NR3C(O)NR3R3a, C(=NR3)NR3R3a, NR3C(=NR3)NR3R3a, 

S02NR3R3a, NR3S02NR3R3a, NR3S02-C1-4 alkyl, NR3S02CF3, NR3S02-

phenyl, S(O)pCF3, S(O)p-CJ-4 a1kyl, S(O)p-phenyl, and (CF2)rCF3; 
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RS, .at each occurrence, is selected from CF3, Ct-6 alkyl, phenyl substituted with 0-2 R6, 

and benzyl substituted with 0-2 R6; 

R6, at each occurrence, is selected from H, OH, (CH2)iOR2, halo, C14 alkyl, CN, NQi, 

5 (CH2)rNR2R2a,(~H2)rC(O)R2b, NR2C(O)R2h, NR2C(O)NR2R2a, C(=NH)NH2, 

NHC(=NH)NH2, S02NR2R2a, NR2S~NR2R2a, and NR2S02C14 alkyl; 

R7, at each occurrence, is selected from H, OH, Ct-6 alkyl, C1-6 alkylcarbonyl, Ct-6 

alkoxy, C14 alkoxycarbonyl, (CH2hi-phenyl, C6-10 aryloxy, ~-IO aryloxycarbonyl, 

10 C6-JO arylmethylcarbonyl, C14 alkylcarbonyloxy C14 alkoxycarbonyl, C6-10 

arylcarbonyloxy C14 alkoxycarbonyl, C1-6 alkylaminocarbonyl, 

phenylaminocarbonyl, and phenyl Ci-4 alkoxycarbonyl; 

15 

R8, at each occurrence, is selected from H, Ct-6 alkyl.and (CH2hi-phenyl; 

alternatively, R7 and R8 combine to fonn a 5 or 6 membered saturated, ring which 

contains from 0-1 additional heteroatoms selected from the group consisting ofN, 

0, and S; 

20 R9, at each occurrence, is selected from H, C1-6 alkyl and (CH2}0 -phenyl; 

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

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

25 

p, at ea.eh occurrence, is selected from 0, 1, and 2; 

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

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

t, at each occurrence, is selected from 0, 1, 2, and 3. 
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9. A compound according to Claim 8, wherein the compound is selected from the 
group: 

5 

0 

/~~'A-B N,11.1)--{l'I 
N 0 

G-tl )s 

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

G is selected from the group: 
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5 A is selected from one of the following carbocyclic and heterocyclic systems which are· 

substituted with 0~2 R4; 

phenyl, pipe,ridinyl, piperazinyl, pyridyl, pyrimidyl, furanyl, morpholinyl, 

thiopbenyl, pyrrolyl, pyrrolicijnyl, oxazolyl, isoxazolyl, hiazolyl, isothiazolyl, 

pyrazolyl, imid~olyl, 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, l ,2,5-thiadiazolyl, 1,3,4-thiadfazolyl, 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; 

15 

Bis selected from: H, Y, X-Y; 
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Xis selected from C14,a,Jlcylene, -C(O)-,-C(=NR)-, -CR2~R.2R2a)-,-C(O)CR2R2a., ;.·;:_.';·,+··. ·.··.:·:·:. 
-CR2R2aC(Ok~C(b)NR2-, -NR2C(O)-, -C(O)NR2CR.2R2a., -NR2C(O)CR2R2a., 
-CR2R2ac(O)NR2-, -CR2R2aNR2C(O)-,-NR2C(O)NR2-, -NR2-, -NR2CR2R2a_, 
-CR2R2aNR2-, 0, -CR2R2ao-, and-OCR2R2a.; 

alternatively, Yis selected from one of the following carbocyclic and heterocyclic systems 
which are substituted with 0-2 R4a; 

I 0 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-oxadiazolyl, 1,2,3-thiadiazolyl, l ,2,4-thiadiazolyl, 

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, benzisoxazolyl, benzisothiazolyl, and 
isoindazolyl; 

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

f(~K\ R~~~~N R~~~>Q' R4 ~~K R4N # ~R4 N, ~ ~R4 N, ~ :ir-R4 ii- ~ N. K. K N~ R4 • • 

K is selected from 0, S, NH, and N; and, 

25 s isO. 
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I 0. A phmmaceutical compositions, comprising: a pharmaceutically acceptable 

carrier and a therapeutically effective amount of a oompound of Claim I, 2, 3, 4, 5, 6, 7, 8, 

or 9 or a phmmaceutically acceptable salt fonn thereof. 

I I. 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 l, 2, 3, 4, 5, 6, 7, 8, or 9 or a phmmaceutically acceptable salt form 

thereof. 

12. A compound of Claim 1, 2, 3, 4, 5, 6, 7, 8, or 9 for use in therapy. 

15 13. Use of compoµnd of Claim 1, 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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