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SULFONYLAMINOVALEROLACTAMS AND DERIVATIVES THEREOF AS

FACTOR XA INHIBITORS
FIELD OF THE INVENTION
[0001] This invention relates generally to sulfonylaminovalerolactams and

derivatives thereof which are inhibitors of trypsin-like serine protease enzymes,
especially factor Xa, pharmaceutical compositions containing the same, and methods

of using the same as anticoagulant agents for treatment of thromboembolic disorders.

BACKGROUND OF THE INVENTION
[0002] Activated factor Xa, whose major practical role is the generation of
thrombin by the limited proteolysis of prothrombin, holds a central position that links
the intrinsic and extrinsic activation mechanisms in the final common pathway of
blood coagulation. The generation of thrombin, the final serine protease in the
pathway to generate a fibrin clot, from its precursor is amplified by formation of
prothrombinase complex (factor Xa, factor V, Ca?* and phospholipid). Since it is
calculated that one molecule of factor Xa can generate 138 molecules of thrombin
(Elodi, S., Varadi, K.: Optimization of conditions for the catalytic effect of the factor
IXa-factor VIII Complex: Probable role of the complex in the amplification of blood
coagulation. Thromb. Res. 1979, 15, 617-629), inhibition of factor Xa may be more .
efficient than inactivation of thrombin in interrupting the blood coagulation system.
[0003] 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.
[0004] In addition, it is also desirable to find new compounds with improved
pharmacological characteristics compared with known factor Xa inhibitors. For
example, it is preferred to find new compounds with improved factor Xa inhibitory
activity and selectivity for factor Xa versus other serine proteases (i.e., trypsin). It is
also desirable and preferable to find compounds with advantageous and improved
characteristics in one or more of the following categories, but are not limited to: (@)
pharmaceutical properties; (b) dosage requirements; (c) factors which decrease blood
concentration peak-to-trough characteristics; (d) factors that increase the concentration
of active drug at the receptor; (e) factors that decrease the liability for clinical drug-
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drug interactions; (f) factors that decrease the potential for adverse side-effects; and

(g) factors that improve manufacturing costs or feasibility.

SUMMARY OF THE INVENTION

[0005] The present invention provides novel sulfonylaminovalerolactams and
derivatives thereof that are useful as factor Xa inhibitors or pharmaceutically
acceptable salts or prodrugs thereof.

[0006] The present invention provides pharmaceutical compositions
comprising a phannaceﬁtically acceptable carvier and a therapeutically effective
amount of at least one of the compounds of the present invention or a
pharmaceutically acceptable salt or prodrug form thereof.

[0007] The present invention provides a method for treating thromboembolic
disorders comprising administering to a host in need of such treatment a
therapeutically effective amount of at least one of the compounds of the present
invention or a pharmaceutically acceptable salt or prodrug form thereof,

[0008] The present invention provides a novel method of treating a patient in
need of thromboembolic disorder treatment, comprising: administering a compound
of the present invention or a pharmaceutically acceptable salt thereof in an amount
effective to treat a thromboembolic disorder.

[0009] The present invention provides a novel method, comprising:
administering a compound of the present invention or a pharmaceutically acceptable
salt thereof in an amount effective to treat a thromboembolic disorder.

[0010] The present invention provides novel lactam-containing compounds
and derivatives thereof for use in therapy. ‘

[0011] The present invention provides the use of novel lactam-containing
compounds for the manufacture of a medicament for the treatment of a
thromboembolic disorder.

[0012] These and other objects, which will become apparent during the
following detailed description, have been achieved by the inventors’ discovery that

sulfonylaminovalerolactams of Formula Ia-If:
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5  [0013] wherein G, G;, Gy, A, B, and X are defined below, or pharmaceutically

acceptable salt or prodrug forms thereof, are effective factor Xa inhibitors.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
[0014] Thus, in a first embodiment, the present invention provides a novel

10 compound of formula Ia-If:
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15  or a stereoisomer or pharmaceutically acceptable salt thereof, wherein;
[0015] the central lactam ring is substituted with 0-2 R* and 0-1 additional
carbonyl groups;
[0016] X is selected from SO, and NR*C(0O);
[0017] G is a group of formula Ila or IIb:
CoRNCo
20 X
Ha b
[0018] ring D, including the two atoms of ring E to which it is attached, is a
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5-6 membered ring consisting of: carbon atoms and 0-2 heteroatoms selected from
the group consisting of N, O, and S(O),;
[0019] ring D is substituted with 0-2 R and there are 0-3 ring double bonds;
[0020] E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and
pyridazinyl, and is substituted with 1-3 R;
[0021] alternatively, ring D is absent, and ring E is selected from phenyl,
pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, pyrrolyl, pyrazolyl, imidazolyl, isoxazolyl,
oxazolyl, triazolyl, thienyl, and thiazolyl, and ring E is substituted with 1-3 R;
186022} alternatively, ring D is absent, ring E is selected from phenyl, phenyl,
pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, pyrrolyl, pyrazolyl, imidazolyl, isoxazolyl,
oxazolyl, triazolyl, thienyl, and thiazolyl, and ring E is substituted with 1 R and with a
5-6 membered ring consisting of: carbon atoms and 0-4 heteroatoms selected from
the group consisting of N, O, and S(O),, wherein the 5-6 membered ring is substituted
with 0-2 carbonyls and 1-2 R and has 0-3 ring double bonds;
[0023] R is selected from H, C,, alkyl, F, CI, Br, I; OH, OCH;, OCH,CH,,
OCH(CH;),, OCH,CH,CH;, -CN, C(=NR*)NR'R’, NHC(=NR®*)NR'R’, NR*CH(=NR"),
NH,, NH(C,; alkyl), N(C,; alkyl),, C(=NH)NH,, CH,NH,, CH,NH(C,; alkyl),
CH,N(C,; alkyl),, CH,CH,NH,, CH,CH,NH(C,.; alkyl), CH,CH,N(C,; alkyl),,
(CR*R’),C(O)H, (CRSRB)tC(O)R2°, (CR*R’)NR'R?, (CR*R?),C(O)NR'R®,
(CR'R’)NR'C(O)R’, (CR’R’)OR’, (CR*R%)S(0),NR'R?, (CR*R*)NR'S(O),R’,
(CR*R?),SR’, (CR*R*)S(O)R?, (CR®*R?),S(0),R?, and OCF;;
[0024] alternatively, when 2 R groups are attached to adjacent atoms, they
combine to form methylenedioxy or ethylenedioxy;
[0025] G, is selected from H, —CN, (CR’R*),,,C(O)R? NR?R%,
(CR’R*),..NR’R*, OR?, (CR’R™),.;OR?, (CR’R™),.,S(0),R?, NR’C(O)R?,
(CR’R*),.sNR’C(O)R?, NR’C(O)NR’R?, (CR’R*), ,NR2C(O)NR*R*, NR*C(0)OR?,
(CR’R*),.sNR*C(O)OR?, (CR’R*),.,S(0),NR*R*, NR?S(0),NR?R*,
(CR’R*),.sNR*S(0),NR’R*, OC(O)R?, (CR*R*),.;OC(O)R?, (CR*R*),,C(O)OR?,
(CR’R*),,C(O)NR’R*, (CR’R*),.,C(O)NR?(CR*R*)(CR’R*"),,OR?,
(CRR*),,C(O)NR*CR’R*)(CR*R*),.,NR?R%,
(CR’R*)C(O)NR*CR’R*),,C(O)NR*R*, (CR*R*)C(O)NR*(CR’R*),.,C(O)OR?,
C, alkyl substituted with 0-2 R, C, alkenyl substituted with 0-2 R*, C,, alkynyl
substituted with 0-2 R", (CR’R*)..~C;,, carbocycle substituted with 0-3 R", and
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(CR’R*)o4-5-12 membered heterocycle consisting of: carbon atoms and 1-4
heteroatoms selected from the group consisting of N, O, and S(O), and substituted
with 0-3 R*;

[0026] G, is absent or is selected from CR’R*CR’R** and CR*=CR’;

[0027] A is selected from: C,, cycloalkyl substituted with 0-2 R*, Cs.0
cycloalkenyl substituted with 0-2 R*, and 4-12 membered heterocycle consisting of:
carbon atoms and 1-4 heteroatoms selected from the group consisting of N, O, and
S(0), and substituted with 0-2 R*, wherein the heterocycle has 0-1 ring double bonds;
10028} B is selected from —CN, C, alkyl s;ubstitated with 0-2 R*, C,., alkenyl
substituted with 0-2 R*, C, alkynyl substituted with 0-2 R**, O-C, alkyl substituted
with 0-2 R*, S(0),-C, alkyl substituted with 0-2 R*, NR?!-C, alkyl substituted with
0-2 R*, C, cycloalkyl substituted with 0-2 R?, and a 3-7 membered saturated
heterocycle substituted with 0-2 R*® and consisting of carbon atoms and 1-3
heteroatoms selected from the group consisting of N, O, and S(0),;

[0029] R*, at each occurrence, is selected from H, -(CR’R*®),-R™,
-(CR’R*),-CR’R"R”, -(CR’R**),-O-(CR*R*),-R", -C, ¢ alkenylene-R",

-C,.s alkynylene-R™, (CR’R*)-C(=NR™®)NR’R®, NR*(CR°R**)R**, O(CR’R*}R ™, '
(CR’R*),SCR’R*RY, (CR’R**)NR}(CR’R*),R™, (CR*R**),C(O)NR*(CR’R**)R™,
CO,(CR’R*)R™, O(CRR®)R"™, (CR’R*),S(CR*R*®)R”, S(0),(CR’R**),RY,
O(CR’R*) R, NR*(CR’R™)R", OC(O)NR*(CR*R*) R", NR*C(O)NR*(CR*R*) R,
NR’C(O)O(CR’R*)R", and NR*C(O)(CR*R*),RY, provided that R" forms other than
an N-halo, N-S, O-0O, or N-CN bond;

[0030] alternatively, when two R™ groups are attached to the same carbon
atom, together with the carbon atom to which they are attached they form a 3-10
membered carbocyclic or heterocyclic ring consisting of: carbon atoms and 0-4
heteroatoms selected from the group consisting of N, O, and S(O),, this ring being
substituted with 0-2 R* and 0-3 ring double bonds;

[0031] alternatively, when two R™ groups are attached to adjacent atoms,
together with the atoms to which they are attached, they form a 5-7 membered
carbocyclic or heterocyclic ring consisting of: carbon atoms and 0-4 heteroatoms
selected from the group consisting of N, O, and S(O),, this ring being substituted with
0-2 R* and 0-3 ring double bonds;



WO 2005/048922 PCT/US2004/031774

10

15

20

25

30

[0032] R™ is selected from H, C,; alkyl, F, Cl, Br, I, -CN, -NO,, -CHO,
(CF,).CF;, (CRR¥),0R? NR?R%, C(O)R®, CO,R?, OC(O)R?, (CF,),CO,R%, S(O),R?,
NR*(CH,),0R?, C(=NR*)NR’R*, NR’C(O)R?, NR*C(O)NR’R?, NR*C(0O),R*,
OC(O)NR’R*, C(O)NR’R*, C(O)NR*CH,),0R?, SO,NR?R*, NR2SO,NR?R*,
NR?SO,R?, C(O)NR’SO,R?, SO,R*C(O)NR?, SO,NR?C(O)R?, C;,,, carbocycle
substituted with 0-2 R*, and 4-10 membered heterocycle consisting of carbon atoms
and from 1-4 heteroatoms selected from the group consisting of N, O, and S(O), and
substituted with 0-2 R*, provided that R forms other than an O-O, N-halo, N-S, or
N-CN bond;

[0033] R* is selected from H, CH(CH,0OR?),, C(O)R*, C(O)NR?R*, S(O)R?,
S(0),R?, and SO,NR*R*;
[0034] R'is selected from C;. carbocycle substituted with 0-2 R*® and 5-10

membered heterocycle consisting of carbon atoms and from 1-4 heteroatoms selected
from the group consisting of N, O, and S(0), and substituted with 0-2 R®, provided
that R forms other than an N-S bond;

[0035] R?, at each occurrence, is selected from H, CF;, C, alkyl substituted
with 0-2 R*, benzyl, -(CH,),-Cs.,, carbocycle substituted with 0-2 R*, and
-(CH,),-5-10 membered heterocycle consisting of: carbon atoms and 1-4 heteroatoms
selected from the group consisting of N, O, and S(O), and substituted with 0-2 R*;
[0036] R, at each occurrence, is selected from H, CF;, C, alkyl substituted
with 0-2 R*, benzyl, -(CH,),-Cs.;, carbocycle substituted with 0-2 R*, and
-(CH,),-5-10 membered heterocycle consisting of: carbon atoms and 1-4 heteroatoms
selected from the group consisting of N, O, and S(O), and substituted with 0-2 R*;
[0037] alternatively, NR’R*forms a 5 or 6 membered saturated, partially
saturated or unsaturated ring substituted with 0-2 R* and consisting of: 0-1 additional
heteroatoms selected from the group consisting of N, O, and S(O),;

[0038] R®, at each occurrence, is selected from CF;, C,, alkoxy substituted
with 0-2 R®, C; alkyl substituted with 0-2 R*®, -(CH,),-C;.;, carbocycle substituted
with 0-2 R®, and ~(CH,),-5-10 membered heterocycle consisting of: carbon atoms and
1-4 heteroatoms selected from the group consisting of N, O, and S(O), and substituted
with 0-2 R*;

[0039] R, at each occurrence, is selected from CF,, OH, C, alkoxy,
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Cys alkyl, (CH,)-Cs.,o carbocycle substituted with 0-2 R, and -(CH,),-5-10
membered heterocycle containing from 1-4 heteroatoms selected from the group

consisting of N, O, and S(O), and substituted with 0-2 R*;

[0040] R*, at each occurrence, is selected from H and C, alkyl;
[0041] R*, at each occurrence, is selected from H and C, alkyl;
[0042] R’, at each occurrence, is selected from H, CH;, CH,CHs, CH,CH,CH;,

CH(CHs),, CH,CH;CH,CHs, CH,CH(CH),, CH(CH;)CH,CH;, C(CH,)s, benzyl, and
phenyl;

{0043] R™, at each occurrence, is selected from H, CHa, CH,CH;, CH,CH,CH;,
CH(CHs),, CH,CH,CH,CH;, CH,CH(CH,),, CH(CH;)CH,CH;, C(CHj),, benzyl, and
phenyl; (

[0044] alternatively, NR’R* forms a 5 or 6 membered saturated, partially

unsaturated, or unsaturated ring consisting of: carbon atoms, the nitrogen atom to
which R® and R* are attached, and 0-1 additional heteroatoms selected from the group
consisting of N, O, and S(0),;

[0045] R*, at each occurrence, is selected from CH,, CH,CH, CH,CH,CH;,
CH(CHs),, CH,CH,CH,CH;, CH,CH(CH,),, CH(CH,)CH,CH;, C(CHS)s, benzyl, and
phenyl;

[0046] R*, at each occurrence, is selected from H, CH;, CH,CH;, CH,CH,CH;,
CH(CHs,),, CH,CH,CH,CH;, CH,CH(CHj),, CH(CH;)CH,CH;, C,, alkyl-phenyl, and
C(=O)R’;

[0047] R, at each occurrence, is selected from H, =0, (CR*R*),0R?,

(CR'R*)F, (CR’R*)C], (CR’R*),Br, (CR'R*)1, C,, alkyl, (CR’R*),CN, (CR*R*NO,,
(CRR*)NR’R*, (CR’R*),C(O)R*, (CR*R*)NR*C(O)R?, (CR*R*),C(O)NR?R%,
(CRR*)NR*C(O)NR’R™, (CR’R*),C(=NR?)NR?RZ, (CR*R*),C(=NS(0),R*)NR?R*,
(CRR*®)NR*C(=NR*)NR’R%, (CR*R*),C(O)NR?C(=NR?)NR?R>,
(CR'R*),SONR’R, (CR’R*)NR’*SO,NR’R*, (CR*R*)NR?SO,-C., alkyl,
(CRR*)NR?SO,R?, (CR’R*),S(0),R*, (CR*R*),(CF,),CF;, (CR*R*),-5-6 membered
carbocycle substituted with 0-1 R®, and a (CR*R*),-5-6 membered heterocycle
consisting of: carbon atoms and 1-4 heteroatoms selected from the group consisting
of N, O, and S(O), and substituted with 0-1 R?;
[0048] R* is selected from H, =0, CL F, Br, I, C,, alkyl, C,., haloalkyl,
NR*R*, N(-0)R*R*, OR*, -NR*C(O)R, -C(0)R*, -OC(O)R¥, -C(O)NR*R%,

7
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-(CRZche),C(O)ORZd, -NR¥C(O)NR*R*, -OC(O)NR*R*, -NR*C(O)ORX,
-SO,NR*R?*, -NR*SO,NR*R2 -C(O)NR*SO,R*, -SO,NR*C(O)R*, -NR*SQ,R,
and -S(O),R*, provided that S(0),R* forms other than S(O),H or S(O)H and further
provided that R* is other than a hydroxamic acid;

[0049] R*®, at each occurrence, is selected from H, =0, (CH,),OR?, (CH,).F,
(CH,).Cl, (CH,)Br, (CH,)], C,, alkyl, (CH,),CN, (CH,).NO,, (CH,)NR’R*,
(CH,),C(O)R?, (CH,),C(O)OR™, (CH,)NR*C(O)R*, (CH,),-C(O)NR’R?,
(CH,)NR’C(O)NR’R*, (CH,)-C(=NR*)NR’R*, (CH,),NR*C(=NR*)NR*R*,
(CH,).SONR’R™, (CH,)NR*SC,NR*R*, (CH,),NR’SC,-C, alkyl, (CH,)NR’SO,CF,,
(CH,)NR’SO,-phenyl, (CH,),S(0),CF;, (CH,),S(0),-C., alkyl, (CH,),S(0),-phenyl,
and (CH,){(CF,),CFs; |

[0050] R*, at each occurrence, is selected from H, =0, (CR*R%),0R%,
(CR*R*)F, (CR*R¥),CL, (CR*R*),Br, (CR*R*), C,, alkyl, (CR*R*)CN,
(CR*R*)NO,, (CR*R*),NR*R*, (CR*R*),C(0O)R*, (CR*R*)NR*(0O)R>,
(CR*R*),C(O)NR’R*, (CR*R*),NR*(O)NR*R?, (CR*R*),C(=NR*)NR*R>,
(CR*R*),C(=NS(0),R*)NR*R*, (CR*R*),NR*(=NR*)NRZR*,
(CR*R*),C(O)NR*(=NR*)NR*R*, (CR*R*),SO,NR’R*, (CR*R?) NR*SO,NR?R™,
(CR*R*)NR*S0,-C,, alkyl, (CR*R*)NR*SO,R*, (CR*R™)S(O),R%,
(CR*R*),(CF,),CF;;

[0051] R?, at each occurrence, is selected from H, C,.4 alkyl, =0, (CH,),OR?, F,
Cl, Br, I, -CN, NO,, (CH,)NR’R*, (CH,),C(O)R’, (CH,),C(O)OR*, (CH,)NR*C(O)R*,
(CH,).C(O)NR’R™, (CH,),NR*C(O)NR’R*, (CH),CH(=NOR),
(CH,).C(=NR’)NR’R*, (CH,)NR*C(=NR*)NR’R*, (CH,),SO,NR°R*,
(CH,)NR*SO,NR’R*, (CH,),NR*SO,-C,, alkyl, (CH,),NR*SO,CF,,
(CH,):NR’SO,-phenyl, (CH,).S(0),CFs, (CH,),S(0),-C.., alkyl, (CH,),S(0),-phenyl,
(CF,).CFs, phenyl substituted with 0-2 RS, naphthyl substituted with 0-2 R%, and benzyl
substituted with 0-2 RS;

[0052] R*, at each occurrence, is selected from C, alkyl, (CH,),OR?,
(CH,)NR’R*, (CH,).C(O)R’, (CH,),C(0)OR*, (CH,),NR*C(O)R*, (CH,),C(O)NR*R*,
(CF,),CF;, phenyl substituted with 0-2 R¢, naphthyl substituted with 0-2 RS, and benzyl
substituted with 0-2 R, provided that R* does not form a S-N or §(0),-C(0) bond;
[0053] R, at each occurrence, is selected from H, OH, (CH,),OR?, halo,
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Ci4 alkyl, CN, NO,, (CH,)NR’R%, (CH,),C(0)R*, NR*C(0)R?, NR’C(O)NR’R*,
C(=NH)NH,, NHC(=NH)NH,, SO,NR?R*, NR*SO,NR?R*, and NR’SO,C,, alkyl;
[0054] R’, at each occurrence, is selected from H, OH, C, alky/l,

Cys alkyl-C(0)-, C,5 alkyl-O-, (CH,),-phenyl, C,.; alkyl-OC(O)-, Cy o aryl-O-,
Ce.10 aryl-OC(O)-, Ce.y aryl-CH,-C(O)-, C,, alkyl-C(O)O-C, alkyl-OC(O)-,

Ce.10 aryl-C(0)O-C,, alkyl-OC(0)-, C,4 alkyl-NH,-C(O)-, phenyl-NH,-C(0)-, and
phenyl Cy4 alkyl-C(O)-;

[0055] R®, at each occurrence, is selected from H, C, alkyl, and
(CH,),-phenyl;
[0056] alternatively, R” and R®, when attached to the same nitrogen, combine

to form a 5-10 membered heterocyclic ring consisting of carbon atoms and 0-2

additional heteroatoms selected from the group consisting of N, O, and S(0),;

[0057] R’, at each occurrence, is selected from H, C, alkyl, and
(CH,),-phenyl;

[0058] n, at each occurrence, is selected from 0, 1, 2, and 3;

[0059] D, at each occurrence, is selected from 0, 1, and 2;

[0060] r, at each occurrence, is selected from 0, 1, 2, 3, 4, 5, and 6;
'[0061] r1, at each occurrence, is selected from 1, 2, 3, 4, 5, and 6; and
[0062] t, at each occurrence, is selected from 0, 1, 2, and 3.

[0063] In a second embodiment, the present invention provides a novel

compound of formula Ib, Ic, Ie, or If, wherein:

[0064] G is a group of formula IIa or ITb:
X
JIE] IIb
[0065] ring D, including the two atoms of ring E to which it is attached, is a

5-6 membered ring consisting of: carbon atoms and 0-2 heteroatoms selected from
the group consisting of N, O, and S(O),;
[0066] ring D is substituted with 0-2 R and there are 0-3 ring double bonds;
[0067] E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and
pyridazinyl, and is substituted with 1-2 R;

9



WO 2005/048922

10

15

20

25

30

PCT/US2004/031774

[0068] alternatively, ring D is absent, and ring E is selected from phenyl,
pyridyl, pyrimidyl, and thienyl, and ring E is substituted with 1-2 R;
[0069] alternatively, ring D is absent, ring E is selected from phenyl, pyridyl,
and thienyl, and ring E is substituted with a 5 membered heterocycle consisting of:
carbon atoms and 1-4 heteroatoms selected from the group consisting of N, O, and
S(O),, wherein the 5 membered heterocycle is substituted with 0-1 carbonyls and 1-2
R and has 0-3 ring double bonds; |
[0070] R is selected from H, C,, alkyl, F, C1, OH, OCH;, OCH,CH,,
GCH(CHs),, CN, C(=NH)NH,, NH,, NH(C,, élkyl), N(C,.; alkyl),, CENHDN,,
CH,NH,, CH,NH(C,; alkyl), CH,N(C,; alkyl),, (CR*R*)NR'R?, C(O)NRR?,
CH,C(O)NR'R?, S(O),NR'R?, CH,S(0),NR'R®, and OCF;;
[0071] alternatively, when 2 R groups are attached to adjacent atoms, they
combine to form methylenedioxy or ethylenedioxy;
[0072] G, is selected from H, (CR’R*)C(O)R?, NR?R?,
(CR'R*)(CR’R*)NR’R*, OR?, (CR*R*)(CR’R*)OR?, (CR’R™S(0),R2, NR*C(O)R?,
(CR°R*)(CR’R*)NR*C(O)R?, NR?C(O)NR?RZ, (CR’R*)(CR’R*)NR*C(O)NR’R%,
NR’C(O)OR?, (CR’R*)(CR’R*)NR*C(O)OR?, (CR’R*)S(O),NR?R%, NR*S(O),NR*R?,
(CR’R*)(CR’R*)NR?S(0),NR’R*, OC(O)R?, (CR’R*)(CR’R*™OC(O)R?,
(CR’R*C(0O)OR?, (CR*R*)C(O)NR2RZ, (CR’R™C(O)NR*(CR’R*)(CR’R*)OR?,
(CR°R*)C(O)NR*(CR’R*)(CR’R*)(CR*R*)OR?,
(CR’R*)C(O)NR*(CR’R*)(CR’R*NR?R%,
(CRR*™)C(0)NR*(CR’R*)(CR’R*)(CR*R**)NR2R>,
(CRR*)C(O)NRYCR’R*)C(O)NR*R*,
(CR’R*™)C(O)NR*(CR*R*)(CR’R*)C(O)NRR?, (CR’R*)C(O)NR*(CR*R*)C(0)OR?,
(CR3R33)C(O)NRZ(CR3R3a)(CR3R3'“)C(O)ORZ, C..s alkyl substituted with 0-1 R®,
C,s alkenyl substituted with 0-1 R, C,¢ alkynyl substituted with 0-1 R,
(CR’R*)04-Cs. carbocycle substituted with 0-1 R™, and (CR*R®),,-5-12 membered
heterocycle consisting of: carbon atoms and 1-4 heteroatoms selected from the group
consisting of N, O, and S(O), and substituted with 0-1 R
[0073] A is selected from: C,,, cycloalkyl substituted with 0-2 R*,
Ca10 cycloalkenyl substituted with 0-2 R*, and5-10 membered heterocycle consisting
of: carbon atoms and 1-4 heteroatoms selected from the group consisting of N, O, and
S(0), and substituted with 0-2 R*, wherein the heterocycle has 0-1 ring double bonds;
10
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[0074] R*, at each occurrence, is selected from H, -(CR’R*),-R™,
-(CR’R*),-O-(CR°R*),-R™, -C,.; alkenylene-R™, -C,. alkynylene-R™,
~(CR’R*),-C(ENR™NR’R®, NR*(CR’R**)R*, O(CR’R*}R*, (CR’R*),SCR°R**R¥,
(CRR*)NR*(CRR®)R"™, (CR*R*),C(O)NR*(CR’R**),R™, CO,(CR’R**)R™,
O(CR*R*®)R™, S(0),(CRR*®)RY, O(CR*R*®)R", NR*(CR’R**)R™,
OC(O)NR*(CR’R*)R™, NR*C(O)NR*(CR’R*)R*, NR*C(O)O(CR*R**)RY, and
NR*C(O)(CR’R**)R", provided that R* forms other than an N-halo, N-S, O-O, or
N-CN bond;

10675] alternatively, when two R'* groups are attached to the same carbon
atom, together with the carbon atom to which they are attached they form a 3-10
membered carbocyclic or heterocyclic ring consisting of: carbon atoms and 0-4
heteroatoms selected from the group consisting of N, O, and S(O),, this ring being
substituted with 0-2 R* and 0-3 ﬁng double bonds;

[0076] alternatively, when two R™ groups are attached to adjacent atoms,
together with the atoms to which they are attached, they form a 5-7 membered
carbocyclic or heterocyclic ring consisting of: carbon atoms and 0-4 heteroatoms
selected from the group consisting of N, O, and S(0),, this ring being substituted with
0-2 R* and 0-3 ring double bonds;

[0077] R™ is selected from H, CH,, CH,CH;, CH,CH,CH;, CH(CH;),, F, Cl,
Br, I, -CN, -CHO, CF;, (CR’R*),0R?, NR’R*, C(O)R®, CO,R?®, OC(O)R?, CO,R?,
S(O),R?, NR*(CH,),0R? NR*C(O)R®, NR’C(O)NR?R*, NR*C(0),R*, OC(O)NR?R*,
C(O)NR’R*, C(O)NR*(CH,),OR?, SO,NR’R*, NR?*SO,NR’R*, NR?*SO,R?, |
C(O)NR?SO,R?, SO,NR?*C(O)R?, C;., carbocycle substituted with 0-2 R*, and 4-10
membered heterocycle consisting of carbon atoms and from 1-4 heteroatoms selected
from the group consisting of N, O, and S(O), and substituted with 0-2 R*, provided
that R® forms other than an O-O, N-halo, N-S, or N-CN bon&;

[0078] R* is selected from H, CH(CH,OR?),, C(O)R*, C(O)NR?R*, S(O)R?,
S(0),R?, and SO,NR?R?*; |
[0079] R?, at each occurrence, is selected from H, CF;, CH,, CH,CHs,

CH,CH,CH;, CH(CH;),, CH,CH,CH,CH,, CH,CH(CH,),, CH(CH,)CH,CH,, C(CH,),,
CH.CH,0H, CH,CH,CH,OH, CH,CH,NMe,, CH,CH,CH,NMe,, benzyl, Cs.
carbocycle substituted with 0-2 R*, a Cs carbocyclic-CH, group substituted with 0-2

R®, a 5-6 membered heterocycle consisting of: carbon atoms and 1-4 heteroatoms
11
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selected from the group consisting of N, O, and S(O), and substituted with 0-2 R*,
and a 5-6 membered heterocycle-CH, group consisting of: carbon atoms and 1-4
heteroatoms selected from the group consisting of N, O, and S(O), and substitutec’1
with 0-2 R®

[0080] R*, at each occurrence, is selected from H, CF;, CH;, CH,CHs,,
CH,CH,CH,, CH(CH),, CH,CH,CH,CH,, CH,CH(CHs,),, CH(CH;)CH,CH;, C(CH,),,
CH,CH,0OH, CH,CH,CH,0OH, CH,CH,NMe,, CH,CH,CH,NMe,, benzyl, Cs,
carbocycle substituted with 0-2 R*, and 5-6 membered heterocycle consisting of:
carbon atoms and 1-4 heteroatoms selected from the group consisting of N, O, and
S(0), and substituted with 0-2 R*;

[0081] alternatively, NR’R* forms a 5 or 6 membered saturated, partially
saturated or unsaturated ring substituted with 0-2 R* and consisting of: 0-1 additional
heteroatoms selected from the group consisting of N, O, and S(O),;

[0082] R, at each occurrence, is selected from CF;, C,, alkoxy, CH,,
CH,CH,;, CH,CH,CH,, CH(CH;),, CH,CH,CH,CH;, CH,CH(CH;),, CH(CH;)CH,CHs,
C(CHs;),, benzyl, Cs. carbocycle substituted with 0-2 R*®, and 5-6 membered
heterocycle consisting of: carbon atoms and 1-4 heteroatoms selected from the group
consisting of N, O, and S(0), and substituted with 0-2 R*;

[0083] R, at each occurrence, is selected from CF;, OH, C,., alkoxy, CH,
CH,CH,, CH,CH,CH;, CH(CH;),, CH,CH,CH,CH,, CH,CH(CH,),, CH(CH;)CH,CH,,
C(CH;)s, benzyl, Cs.¢ carbocycle substituted with 0-2 R*®, and 5-6 membered
heterocycle containing from 1-4 heteroatoms selected from the group consisting of N,

O, and S(O), and substituted with 0-2 R*;

[0084] R?, at each occurrence, is selected from H, CH;, CH,CH;, CH,CH,CHs,
CH(CH;),, CH,CH,CH,CH;, CH,CH(CHs),, CH(CH;)CH,CH,, and C(CH;);;

[0085] R¥, at each occurrence, is selected from H, CH,, CH,CH,, CH,CH,CH,,
CH(CH;),, CH,CH,CH,CHj;, CH,CH(CHs),, CH(CH;)CH,CH;, and C(CH;);;

[0086] R’, at each occurrence, is selected from H, CH;, CH,CH,, CH,CH,CH,;,
CH(CHs),, benzyl, and phenyl;

[0087] R*, at each occurrence, is selected from H, CH,, CH,CH,, CH,CH,CH,,

CH(CHs),, benzyl, and phenyl;
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[0088] alternatively, NR’R* forms a 5 or 6 membered saturated, partially
unsaturated, or unsaturated ring consisting of: carbon atoms and the nitrogen atom to
which R® and R* are attached;

[0089] R*, at each occurrence, is selected from CH;, CH,CH,, CH,CH,CH,,
CH(CHy),, benzyl, and phenyl;

[0090] R¥, at each occurrence, is selected from H, CH,, CH,CH,, CH,CH,CH;,
CH(CH;),, CH,-phenyl, CH,CH,-phenyl, and C(=O)R*;

[0091] R?, at each occurrence, is selected from H, =0, OR?, CH,0R?,
(CH,),OR?, F, Cl, Br, I, C,, alkyl, -CN, NO,, NR*R*, CH,NR?R*, (CH,),NR*R*,
C(O)R*, NR*C(O)R™, C(O)NR’R*, SO,NR?R%, S(0),R®, CF;, CF,CF;, 5-6 membered
carbocycle substituted with 0-1 R®, and a 5-6 membered heterocycle consisting of:
carbon atoms and 1-4 heteroatoms selected from the group consisting of N, O, and
S(O), and substituted with 0-1 R%;

[0092] R* is selected from H, =0, C,., alkyl, NR*R*, N(—O)R*R%, OR%,
-NR*C(O)R*, -C(O)R*, -OC(O)R*, -C(O)NR*R%, -C(O)OR%, -SO,NR¥*R*,
-NR*S0,R*, and -S(0),R*, provided that S(0),R* forms other than S(O),H or S(O)H
and further provided that R** is other than a hydroxamic acid;

[0093] R®, at each occurrence, is sélected from H, =0, OR?, CH,OR?, F, Cl,
CH,, CH,CH;, CH,CH,CH;, CH(CH;),, CH,CH,CH,CH;, CH,CH(CHS),,
CH(CH;)CH,CHs;, C(CH;);, -CN, NO.,, NR’R*, CH,NR’R*, C(O)R?, CH,-C(O)R?,
C(O)OR¥, CH,C(O)OR*, NR*C(O)R*, CH,NR*C(O)R*, C(O)NR’R*, '
CH,C(O)NR’R*, NR*C(O)NR’R*, CH,NR*C(O)NR*R*, C(=NR*)NR’R*,
CH,C(=NR*)NR’R*, NR*C(=NR*)NR’R*, CH,NR*C(=NR*NR’R*, SO,NR*R*
CH,SO,NR’R*, NR’SO,NR’R*, CH,NR’SO,NR’R*, NR*SO,-C, , alkyl,
CHNR’SO,-C, alkyl, NR*SO,CF;, CH,NR*SO,CF;, NR*SO,-phenyl,
CH,NR’SO,-phenyl, S(0),CF;, CH,S(0),CF;, S(0),-C.., alkyl, CH,S(0),-Cy, alkyl,
S(O),-phenyl, CH,S(0),-phenyl, CF;, and CH,-CF;;

[0094] R¥, at each occurrence, is selected from H, =0, OR*, CH,OR>,
(CH,),0OR*, F, Cl, Br, I, C,4 alkyl, -CN, NO,, NR*R*, CH,NR*R”, (CH,),NR*R>,
C(O)R*, NR*C(O)R*, C(O)NR*R*, SO,NR*R*, S(0),R*, CF;, and CF,CF;;

[0095] R’ at each occurrence, is selected from H, =0, CH,, CH,CHs,
CH,CH,CHs, CH(CHs),, CH,CH,CH,CH;, CH,CH(CHS),, CH(CH,)CH,CH;, C(CH,),,

OR?, CH;0R?, F, CI, -CN, NO,, NR’R*, CH,NR°R*, C(O)R?, CH,C(O)R’, C(O)OR™,
13
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CH;C(O)OR*, NR*C(O)R*, C(O)NR°R*, NR*C(O)NR’R*, CH(=NOR™),
CENRINRR*, NR*C(=NR*)NR’R*, SO,NR°R*, NR*SO,NR°R*, NR*SO,-C,, alkyl,
NR’SO,CF;, NR*SO,-phenyl, S(0),CFs, S(0),-C1. alkyl, S(0),-phenyl, CF,, phenyl
substituted with 0-2 R, naphthyl substituted with 0-2 R®, and benzy] substituted with
0-2R%

[0096] R*, at each occurrence, is selected from CH;, CH,CH,, CH,CH,CH;,
CH(CHs),, CH,CH,CH,CH;, CH,CH(CH;),, CH(CH;)CH,CH,, C(CH;);, OR?,
CH,OR?, NR°R*, CH,NR’R*, C(O)R?, CH,C(O)R?, C(O)OR*, CH,C(O)OR,
NR’C(O)R*, CH;NR’C(O)R*, C(O)NR’R*, CH,C(O)NR'R¥, CF,, CF,CF;, phenyl
substituted with 0-2 R®, naphthyl substituted with 0-2 R®, and benzyl substituted with
0-2 RS, provided that R* does not form a S-N or S(0),-C(O) bond; and

[0097] R, at each occurrence, is selected from H, OH, OR?, F, Cl, CH,,
CH,CH;, CH,CH,CH,, CH(CH;),, CH,CH,CH,CH,, CH,CH(CH,),, CH(CH;)CH,CH;,
C(CH;)s, -CN, NO,, NR?R*, CH,NR*R*, C(O)RZb, CH,C(O)R™, NR*C(O)R>,
NR’*C(O)NR?R*, C(=NH)NH,, NHC(=NH)NH,, SO,NR’R?, NR’SO,NR’R* and
NR?S0,C, alkyl.

[0098] " Ina third embodiment, the present invention provides a novel
compound, of formula Ib, Ic, Ie, or If, wherein:

[0099] X is SO,;

[00100] G-G,-is selected from the group:
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- [00101] G, is selecte& from H, C, alkyl substituted with 0-1 R", CH,C(O)OR?,
5  CH,C(O)NR’R*, CH,C(O)NR’*CH,CH,0R?, CH,C(O)NR?*CH,CH,NR?R2,
CH,C(O)NR’CH,C(O)NR’R*, CH,C(O)NR?*CH,CH,C(O)NR?*R%,
CH,C(O)NR*CH,C(0O)OR?, CH,C(O)NR*CH,CH,C(0)OR?, CH,CH,OR?,
CH,(CH;),OR?, CH,CN, and CH,CH,CN;
[00102] alternatively, G, is selected from:
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[00103] A is selected from one of the following carbocyclic and heterocyclic
groups which are substituted with 0-2 R*;

cyclohexyl, cyclopentyl, azetidinyl, oxazolinyl, isoxazolinyl, thiazolinyl,

2

5  isothiazolinyl, piperidinyl, piperazinyl, hexahydropyrimidyl, morpholinyl, and
pyrrolidinyl;
[00104] B is selected methyl, ethyl, 2-propyl, 1-butyl, 2-methyl-1-propyl,
1,1-dimethyl-1-ethyl, 1-pentyl, 2-pentyl, 3-pentyl, 3-hexyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, CH(CF;),, CH(CHF,)CH,, CH,CF;, CH(CF,CF,),,

10 CH(CICF;, C(O)CH,CH;, C(O)CH(CHs),, C(0)CH,CH,CH;, C(O)NHCH,CH,,
C(O)N(CHs),, C(O)N(CH;)(CH,CH;), C(O)OCH,CH;, C(O)C(CHs)s, SO,CH,,
S0O,CH,CH;, SO,CH,CH,CH;, SO,CH(CHs),, SO,CH(CH;)CH,CH;, SO,N(CH,),,
SO,N(CH;)CH,CHs, OCH;, OCH,CH;, OCH(CH,),, OCH(CH;)CH,CH;, SCH;,
SCH,CH,, SCH(CHj;),, SCH(CH;)CH,CH;, SCH(CH,CHs),, N(CH;),, N(CH,CH,),,

15 N(CH;)CH,CHs, N(CH,CH;)CH,CH,CH;, NHC(O)CH;, NHC(O)CH,CH.,
NHC(O)CH(CH;),, and NHC(O)CH(CH;)CH,CH;;

[00105] ' R™, at each occurrence, is selected from H, -(CH,),-R™,
~(CH,)-O-(CH,)-R", ~(CH,)-C(=NR™)NR’R™, NR*(CR’R*)R ", O(CR’R**)R",
(CH,)NR*(CH,).R™, (CH,),C(O)NR*(CH,),R™, CO,(CH,)R™, O(CH,)R™,

20 S(0),(CHp)RY, O(CH,).R", NR*(CH,)R", OC(O)NR*(CH,).R",

NR’C(O)NR*(CH,)R', NR*C(O)O(CH,),R", and NR*C(O)(CH,),RY, provided that R**

forms other than an N-halo, N-S, O-O, or N-CN bond;
21



WO 2005/048922 PCT/US2004/031774

10

15

20

25

30

[00106] alternatively, when two R groups are attached to the same carbon
atom, together with the carbon atom to which they are attached they form a 3-6
membered carbocyclic or heterocyclic ring consisting of: carbon atoms and 0-4
heteroatoms selected from the group consisting of N, O, and S(0),, this ring being
substituted with 0-2 R* and 0-3 ring double bonds;

[00107] alternatively, when two R™ groups are attached to adjacent atoms,
together with the atoms to which they are attached, they form a 5-6 membered
carbocyclic or heterocyclic ring consisting of: carbon atoms and 0-4 heteroatoms
selected from the group consisting of N, O, and S(0),, this ring being substituted with
0-2 R™ and 0-3 ring double bonds;

[00108] R" is selected from H, CH;, CH,CH;, F, Cl, Br, -CN, -CHO, CF,,
(CH,).OR?, NRR*, C(O)R™, CO,R*, OC(O)R?, CO,R*, S(0),R2, NR¥CH,),0R?,
NRZC(O)RZ", NR?*C(O)NR’R*, C(O)NR’R*, SO,NR?R*, NR?SO,NR?R*, NR2SO,R?,
C(O)NR’SO,R?, SONR*C(O)R?, C,., carbocycle substituted with 0-2 RY, and 4-10
membered heterocycle consisting of carbon atoms and from 1-4 heteroatoms selected
from the group consisting of N, O, and S(O), and substituted with 0-2 R?, provided
that R forms other than an O-O, N-halo, N-S, or N-CN bond;

[00109] R?, at each occurrence, is selected from H, CF,, CH,, CH,CH,,
CH,CH,CH,, CH(CH;),, CH,CH,OH, CH,CH,CH,OH, CH,CH,NMe,, CH,CH,CH,
NMe,, phenyl substituted with 0-2 R®, a benzyl substituted with 0-2 R™, a 5-6
membered heterocycle-CH, group wherein said heterocycle consists of: carbon atoms
and 1-4 heteroatoms selected from the group consisting of N, O, and S(O), and
substituted with 0-2 R®, and a 5-6 membered heterocycle consisting of:, carbon atoms
and 1-4 heteroatoms selected from the group consisting of N, O, and S(0), and
substituted with 0-2 R*;

[00110] R%, at each occurrence, is selected from H, CF,, CH;, CH,CH,;,
CH,CH,CH;, CH(CHs;),, CH,CH,OH, CH,CH,CH,0H, CH,CH,NMe,,
CH,CH,CH,NMe,, benzyl, phenyl substituted with 0-2 R*®, and 5-6 membered
heterocycle consisting of: carbon atoms and 1-4 heteroatoms selected from the group
consisting of N, O, and S(O), and substituted with 0-2 R*;

[00111] alternatively, NR?R* forms a 5 or 6 membered saturated, partially
saturated or unsaturated ring substituted with 0-2 R* and consisting of: 0-1 additional

heteroatoms selected from the group consisting of N, O, and S(O),;
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[00112] R?, at each occurrence, is selected from CF;, Cy alkoxy, CH,,
CH,CH;, CH,CH,CH,, CH(CH,),, benzyl, phenyl substituted with 0-2 R*, and 5-6
membered aromatic heterocycle consisting of: carbon atoms and 1-4 heteroatoms
selected from the group consisting of N, O, and S(0), and substituted with 0-2 R*;
[00113] R*, at each occurrence, is selected from CF 3» OH, OCH,, OCH,CH,,
OCH,CH,CH;, OCH(CH,),, CH;, CH,CH,, CH,CH,CH;, CH(CHj),, benzyl, phenyl
substituted with 0-2 R*®, and 5-6 membered aromatic heterocycle containing from 1-4
heteroatoms selected from the group consisting of N, O, and S(0), and substituted
with 0-2 R*;

[00114] R’ at each occurrence, is selected from H, =0, CH,OR?, (CH,),0R?,
OR% F, Cl, Br, I, CH,, CH,CH;, CH,CH,CH,, CH(CHj;),, CH,CH,CH,CH,,
CH,CH(CHs),, CH(CH,)CH,CH;, C(CH,),, -CN, NO,, NR’R*%, CH,NR?R?,
(CH,),NR’R*, C(O)R>, NR’C(O)R?>, C(O)NR’R*, NR’C(O)NR’R*, SO,NR?R*, CF,,
and CF,CF;;

[00115] R* is selected from H, =0, CH,, NR*R*, OR*, -NR*C(O)R, 1
-C(O)R¥, -OC(O)R™, -C(O)NR*R™. and -C(O)OR?;

[00116] R®, at each occurrence, is selected from H, =0, OR’, CH,OR, F, Cl,
CH;, CH,CH;, CH,CH,CH,, CH(CH),, -CN, NO,, NR’R*, CH,NR*R*, C(O)R?,
CH,-C(O)R?, C(O)OR*, CH,-C(O)OR*, NR’C(O)R*™, CH,NR*C(O)R*, C(O)NR’R*,
CH,-C(O)NR’R*, SO,NR’R*, CH,SO,NR°R*, NR’SO,-C,, alkyl,

CHNR’SO,-Cy, alkyl, NR*SO,-phenyl, CH,NR’SO,-phenyl, S(O),,CF 5» CH,S(0),CF;,
S(0),-C,4 alkyl, CH,S(0),-Cy, alkyl, S(0),-phenyl, CH,S(0),-phenyl, and CF;;
[00117] - R*, at each occurrence, is selected from H, =0, CH,0R*, (CH,),0R>,
OR*, F, Cl, Br, I, CH;, CH,CH,, CH,CH,CHs, CH(CH;),, CH,CH,CH,CH,,
CH,CH(CH;),, CH(CH;)CH,CH,, C(CH;)s, -CN, NO,, NR*R*, CH,NR*R*,
(CH,),NR*R*, C(O)R*, NR*C(O)R*, C(O)NR*R*, NR*C(O)NR*R*, SO,NR*R*,
CF;, and CF,CF;; |

[00118] R?, at each occurrence, is selected from H, =0, CH,, CH,CH,,
CH,CH,CH;, CH(CHs),, OR?, CH,OR?, F, Cl, -CN, NO,, NR°R*, CH,NR°R*, C(O)R?,
CH,C(O)R?, C(O)OR*, CH,C(O)OR™, NR’C(O)R*, C(O)NR’R*, SO,NR*R*
NR’SO,-C,, alkyl, NR3SOZCF3, NR’SO,-phenyl, S(0),CF;, §(0),-C,, alkyl,
S(O),-phenyl, CF;, phenyl substltuted with 0-2 RS, naphthyl substituted with 0-2 R,

and benzyl substituted with 0-2 RS; and
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[00119] R®, at each occurrence, is selected from H, OH, OR F, Cl, CH,,
CH,CH;, CH,CH,CH;, CH(CH,),, -CN, NO,, NR?R*, CH,NR?R*, C(O)R?>,
CH,C(O)R?, NR*C(O)R?®, SO,NR?R*, and NR?SO,C,, alkyl.

[00120] In a fourth embodiment, the present invention provides a novel
compound, wherein:
[00121] ' G-Gy-is selected from the group:
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[00122] G, is selected from H, C,, alkyl substituted with 0-1 R*, CH,C(O)OR?,
CH,C(O)NR’R*, CH,C(O)NHCH,CH,0R? CH,C(O)NHCH,CH,NR’R?,
5 CH,C(O)N(CH;)CH,CH,0R?, CH,C(O)N(CH;)CH,CH,NR*R?*,
CH,C(O)NHCH,C(O)NR?*R*, CH,C(O)NHCH,CH,C(O)NR’R?,

CH,C(O)NHCH,C(0)OR?, CH,C(O)NHCH,CH,C(0)OR?, CH,CH,0OR?, |
CH,(CH,),0R?, CH,CN, and CH,CH,CN;

WO 2005/048922

.
b

[00123] alternatively, G is selected from:
N, N. : Nj’
“N 7 N \N 7N /\(/ /
w7 /\g—\NH m- HN

S S
Y /\(\in /Q\‘—) /Q:,‘s

T 0 Oy o
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OTOTL D Gy
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[00124] A is selected from one of the following carbocyclic and heterocyclic
groups which are substituted with 0-2 R*;

[00125] cyclopentyl, cyclohexyl, piperidinyl, hexahydropyrimidyl, pyrrolidinyl,
and piperazinyl;

15 [00126] R*™is selected from H, R™, C(CH;),R"™, CH(CH;)R™, CH,R",
CH,CH,R", CH,OCH,CH,R"™, OCH,CH,R", (CH,)NR*CH,CH,R", NR*(CR’R*)R ",
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O(CR’R*)R’, (CH,).C(O)NR*(CH,).R", S(0),(CH,) R, O(CH,)R", NR*(CH,)R",
OC(O)NR*(CH,)RY, NR’C(O)NR*(CH,).R', NR*C(0O)O(CH,).R", and
NR*C(O)(CH,).RY, provided that R™ forms other than an N-halo, N-S, O-O, or N-CN
bond;

[00127], alternatively, when two R™ groups are attached to the same carbon
atom, together with the carbon atom to which they aré‘ attached they form a 3-6
membered carbocyclic or heterocyclic ring consisting of: carbon atoms and 0-4
heteroatoms selected from the group consisting of N, O, and S(O),, this ring being
substituted with 0-2 R* and 0-2 ring double bonds;

[00128] | alternatively, when two R™ groups are attached to adjacent atoms,
together with the atoms to which they are attached, they form a 5-7 membered
carbocyclic or heterocyclic ring consisting of: carbon atoms and 0-4 heteroatoms
selected from the group consisting of N, O, and S(O),, this ring being substituted with
0-2 R* and 0-3 ring double bonds;

[00129] R™ is selected from H, CH,, CH,CH;, F, Cl, Br, -CN, -CHO, CF;,
(CH,),0OR?, NR’R”*, C(O)R?, CO,R?®, OC(O)R?, CO,R*, S(0),R?, NR*(CH,),0R?,
NR?*C(O)R?, NR’C(O)NR’R?, C(O)NR?R*, SO,NR?R* NR?SO,NR?R*, NR?SOZRZ,
C(O)NR?SO,R?, SO,NR2C(O)R?, C,, carbocycle substituted with 0-2 R, and 4-10
membered heterocycle consisting of carbon atoms and from 1-4 heteroatoms selected
from the group consisting of N, O, and S(O), and substituted with 0-2 R*, provided
that R™ forms other than an O-O, N-halo, N-S, or'N-CN bond;

[00130] R*, at each occurrence, is selected from H, CH;, CH,CH;, CH,CH,CH;,
CH(CH;),, CH,CH,OH, CH,CH,CH,0H, CH,CH,NMe,, CH,CH,CH,NMe,, and
benzyl,

[00131] alternatively, NR’R* forms a 5 or 6 membered saturated, partially
saturated or unsaturated ring substituted with 0-1 R* and consisting of: 0-1 additional
heteroatoms selected from the group consisting of N, O, and S(O),;

[00132] R?, at each occurrence, is selected from OCH,, OCH,CH.,
OCH,CH,CHj;, OCH(CHs,),, CH,, CH,CH,, CH,CH,CH;, éH(CHs)Z, benzyl, phenyl
substituted with 0-1 R*®, and 5-6 membered aromatic heterocycle consisting of:
carbon atoms and 1-4 heteroatoms selected from the group consisting of N, O, and

S(0), and substituted with 0-1 R*®;
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[00133] R, at each occurrence, is selected from OH, OCH;, OCH,CH;,
OCH,CH,CH;, OCH(CHs),, CH;, CH,CH,, CH,CH,CH,, CH(CH;),, benzyl, phenyl
substituted with 0-1 R®, and 5-6 membered aromatic heterocycle containing from 1-4
heteroatoms selected from the group consisting of N, O, and S(O), and substituted
with 0-1 R*;

[00134] R*, at each occurrence, is selected from H, =0, OH, OR? CH,OR?,
(CH.),OR? F, Br, Cl, I, CH,, CH,CH,, CH,CH,CH,, CH(CHs,),, CH,CH,CH,CHs,
CH,CH(CHj;),, CH(CH;)CH,CH;, C(CH,);, NR’R*, CH,NR’R*, (CH,),NR’R?,
C(O)R*, NR*C(O)R*, C(O)NR’R*, SO,NR?’R*, CF;, and CF,CF;;

[00135] R* is selected from H, =0, CH;, NR*R*, and OR*,

[00136] R®, at each occurrence, is selected from H, =0, OR?, CH,OR?, F, Cl,
CH,, CH,CH,, CH,CH,CH,, CH(CH,),, -CN, NO,, NR’R*, CH,NR*R*, C(O)R’,
C(O)OR*, NR’C(O)R*, C(O)NR’R*, SO,NR’R*, NR’S0,-C,, alkyl, NR*SO,-phenyl,
S(0),-C.., alkyl, S(O),-phenyl, and CF;;

[00137] R*, at each occurrence, is selected from H, =0, OH, OR*, CH,OR*,
(CH,),OR*, F, Br, Cl, I, CH,, CH,CH,, CH,CH,CH,, CH(CH3),, CH,CH,CH,CH,, ‘
CH,CH(CH;),, CH(CH;)CH,CH,, C(CH;);, NR*R*, CH,NR*R?, (CH,),NR*R*,
C(O)R*, NR*C(O)R*, C(O)NR*R*, SO,NR*R*, CF;, and CF,CF3;

[00138] R?, at each occurrence, is selected from H, =0, CH,;, CH,CH;,
CH,CH,CH;, CH(CH,),, OR?, CH,OR%, F, Cl, -CN, NO,, NR*R*, CH,NR’R*, C(O)R?,
C(0O)OR*, NR’C(O)R*, C(O)NR’R*, SO,NR’R*, NR*SO,-C,, alkyl, NR*SO,-phenyl,
S(0),-C.4 alkyl, S(O),-phenyl, CF;, phenyl substituted with 0-2 R®, naphthyl
substituted with 0-2 R®, and benzyl substituted with 0-2 R?; and

[00139] R®, at each occurrence, is selected from H, OH, OR?, F, Cl, CHs,
CH,CH;, CH,CH,CH,, CH(CH;),, -CN, NO,, NR’R*, CH,NR’R*, C(O)R?,
CH,C(O)R®, NR’C(O)R*, and SO,NR*R*,

[00140] In a fifth embodiment, the present invention provides a novel, wherein:

[00141] G-Gy-is selected from:
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[00142] B is selected from methyl, ethyl, 2-propyl, 1-butyl, 2-methyl-l-propy1,
5 Il-pentyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, CH(CF;),, CH(CHF,)CHs,,

CH,CFs, CH(CF,CF3),, C(O)NHCH,CH;, C(O)N(CH;),, C(O)CH,CH,CH,,

C(O)C(CH3)s, N(CH;),, N(CH,CHs),, NHC(O)CH,CHs, NHC(0)CH(CHs),, and

SO,CH;;

[00143] R™ is selected from H, CH;, CH,CH,, CH,CH,CH;, CH,(CHs),, CF;,

10 CH.CF;, OCH;, CH,OH, C(CH;),0H, CH,0CH;, NH,, CH,NH,, NHCH,, CH,NHCH.,

N(CH;),, CH,N(CHs),, CO,H, COCH;, CO,CH,, CH,CO,CH,, NHCOCH;, S(O)CHs,

CH,S(0)CHs, S(0),CH;, CH,S(0),CH;, C(O)NH,, CH,C(O)NH,, SO,NH,,

CH,SO,NH,, NHSO,CH;, CH,NHSO,CH,, NHSO,NHCH;, NHSO,N(CH;),,

NHCO,R*, NHC(O)NHR?, CH,0CH,CH,NR?R*, C(O)NR*R%, CH,CH,0OR?,
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CH,C(O)NR’CH,CH,0OR?, C(O)NHCH,CH,NR?R*, CH,C(O)NHCH,CH,NR*R?,
C(O)NCH;CH,CH,NR?R?*, CH,C(O)NCH,CH,CH,NR’R*, CH,NHCH,CH,NR*R%,
CH,N(CH;)CH,CH,NR’R?, phenyl substituted with 0-2 R*, -CH,-phenyl substituted
with 0-2 R®, 5-10 membered aromatic heterocycie consisting of carbon atoms and
from 1-4 heteroatoms selected from the group consisting of N, O, and S(O), and
substituted with 0-2 R*, and —CH,-5-10 membered aromatic heterocycle consisting of
carbon atoms and from 1-4 heteroatoms selected from the group consisting of N, O,
and S(O), and substituted with 0-2 R*, provided that R forms other than an N-halo,
N-S, O-0, or N-CN bond;

[00144] alternatively, when two R* groups are attached to adjacent atoms,
together with the atoms to which they are attached, they form a 5-6 membered
carbocyclic or heterocyclic ring consisting of: carbon atoms and 0-1 heteroatoms
selected from the group consisting of N, O, and S(O),, this ring being substituted with
0-2 R* and 0-3 ring double bonds;

[00145] R?, at each occurrence, is selected from H, CH,, CH,CH;, CH,CH,CH,
CH(CHs),, CH,CH,0H, CH,CH,CH,OH, CH,CH,NMe,, CH,CH,CH,NMe,, phenyl
substituted with 0-1 R*, benzyl substituted with 0-1 R*®, 5 membered aromatic
heterocycle-CH, group wherein the heterocycle consists of: carbon atoms and 1-4
heteroatoms selected from the group consisting of N, O, and S(O), and substituted
with 0-1 R* and 5 membered aromatic heterocycle consisting of: carbon atoms and
1-4 heteroatoms selected from the group consisting of N, O, and S(O), and substituted
with 0-1 R*;

[00146] R™, at each occurrence, is selected from H, CH;, and CH,CH,,
CH,CH,0OH, CH,CH,CH,0OH, CH,CH,NMe,, and CH,CH,CH,NMe,,

[00147] alternatively, NR*R* forms a 5 or 6 membered saturated, partially
saturated or unsaturated ring substituted with 0-1 R* and consisting of: 0-1 additional
heteroatoms selected from the group consisting of N, O, and S(O),;

[00148] R?, at each occurrence, is selected from OCH;, OCH,CH;, CH;, and
CH,CH;;

[00149] R*, at each occurrence, is selected from OH, OCH,, OCH,CH;, CH,,
and CH,CH;;

[00150] R* is selected from H, =0, CH;, N(CH;),, OH, and O-t-butyl; and
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[00151] R™, at each occurrence, is selected from H, =0, OR?, CH,OR? F, Cl,
CH,, CH,CH,, NR'R*, CH;NR'R™, C(O)R?, C(O)OR*, NR*C(O)R*, C(O)NRR*,
SO;NR’R*, NR*SO,-phenyl, $(0),CH, S(O),-phenyl, and CF.

[00152] In a sixth embodiment, the present invention provides a novel

compound, wherein the compound is selected from:
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[00153] In a seventh embodiment, the present invention provides a novel

5 compound, wherein the compound is selected from:
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[00154] In an eighth embodiment, the present invention provides a novel
compound, wherein the compound is selected from Examples 1-93, 96-100, and

102-107, or a pharmaceutically acceptable salt form thereof.

[00155] In a ninth embodiment, the present invention provides a novel

compound of formula Ig-Ii:

m
G O G O G O
Ig Th Ti
or a pharmaceutically acceptable salt thereof, wherein: '
[00156] X is selected from SO, CR’R’, C(0), C(O)CR’R’, and NR*C(O);

[060157] G is a group of formula ITa or Ifb:
‘ =
JCEC O
A
Ila IIb
[00158] ring D, including the two atoms of Ring E to which it is attached, is a

5-6 membered ring consisting of carbon atoms and 0-2 heteroatoms selected from the
group consisting of N, O, and S(O),;

[00159] ring D is substituted with 0-2 R and there are 0-3 ring double bonds;
[00160] E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and
pyridazinyl, and is substituted with 1-3 R;

[00161] alternatively, ring D is absent and ring E is selected from phenyl,
pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, pyrrolyl, pyrazolyl, imidazolyl, isoxazolyl,
oxazolyl, triazolyl, thienyl, and thiazolyl, and ring E is substituted with 1-3 R;
[00162] alternatively, ring D is absent and ring E is selected from phenyl,
pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, pyrrolyl, pyrazolyl, imidazolyl, isoxazolyl,
oxazolyl, triazolyl, thienyl, and thiazolyl, and ring E is substituted with 1 R and with a
5-6 membered heterocycle consisting of: carbon atoms and 1-4 heteroatoms selected
from the group consisting of N, O, and S(O),, wherein the 5-6 membered heterocycle
is substituted with 0-2 carbonyls and 1-3 R and there are 0-3 ring double bonds;
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[00163] R is selected from H, Cy4 alkyl, F, Cl, Br, I, OH, OCHj, OCH,CHs,
OCH(CHj);, OCH,CH,CHj, -CN, NH,, NH(C).3 alkyl), N(Cy.3 alkyl),, C(=NH)NH,,
CH,NH,, CH,NH(C,; alkyl), CH;N(Cy.3 alkyl),, CH,CH,NH,, CHCH;NH(C}.3
alkyl), CH,CH,N(C; 3 alkyl),, CENRYNR 'R, NHC(=NR®)NR'R’,
ONHC(ENRYHNRR?, NRECH(=NR), (CRER)C(O)H, (CR®R’)C(O)R%,
(CR®R?)NRR®, (CR®R?),C(O)NR'R®, (CR*R)NR'C(O)R’, (CR®R*)OR?,
(CR®R?)S(0),NR'R, (CR®R*)NRS(0),R”, (CR®R*):SR?, (CR*R?):S(O)R?,
(CR®R®)S(0),R?, and OCF3, provided that S(O),R” and S(0),R? form other than
S(O)H or S(O)H;

[00164] alternatively, when 2 R groups are attached to adjacent atoms, they
combine to form methylenedioxy or ethylenedioxy;

[00165] G, is selected from H, -CN, (CR’R?*);.,C(O)R?, NR?R?,

(CR’R™), sNR*R*, OR?, (CR’R*),.50R?, S(O),R?, S(0),CR’>=CR’R?,
(CR’R¥),.,8(0),R%, NR*C(0)R?, (CR®R*), sNR?’C(O)R?, NR?*C(O)NR?R*,
(CR*R*),.sNR?’C(O)NR’R?, NR’C(O)OR?, (CR’R**), sNR*C(0)OR?,
(CR?R?)158(0):NR?R?, NR?S(0),NR*R?, (CR*R**), sNR*S(0),NR?’R*, OC(O)R?,
(CR’R?),.50C(0)R?, (CR’R**),,C(0)OR?, (CR’R%),.,C(O)NR*R%,

(CR?R*), ,C(O)NR*(CR’R**)(CR’R**),.,0R?,
(CR’R*®),,C(O)NRY(CR?R**)(CR’R**) 1 ,NR*R%,
(CRPR*™C(O)NRYCR’R?),,C(0)NR?R?, (CR’R**)C(0)NR*(CR’R>*),.,C(0)OR?,
C\.6 alkyl substituted with 0-2 R, Cy.¢ alkenyl substituted with 0-2 R'2, Cp.6 alkynyl
substituted with 0-2 R', (CR®R?*)9.4-C3.0 carbocycle substituted with 0-3 R, and
(CR3R3%)).4-5-12 membered heterocycle consisting of: carbon atoms and 1-4

heteroatoms selected from the group consisting of N, O, and S(O), and substituted
with 0-3 R';

[00166] G is absent or is selected from CR’R**CR’R** and CR*=CR?;
[00167] alternatively, G»-X-N(G,) form a -CH=G group;
[00168] A is selected from: Cjs.j9 carbocycle substituted with 0-2 R4, and 5-12

membered heterocycle consisting of: carbon atoms and 1-4 heteroatoms selected from

the group consisting of N, O, and S(O), and substituted with 0-2 R
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[00169] B is selected from Y, Z-Y, N(B')C(O)C(R’R*);4NB’B’,C(B*)=NB’,
R4d

™~

1 2
and w ; provided that lactam nitrogen and B are attached to different atoms
on A and that the R* shown is other than OH;
[00170] B! is selected from H, CHs;, CH,CHs, CH,CH,CH3, CH(CH;3),,
CH,CH,CH,CH3s, CH,CH(CHj3),, CH(CH3)CH,CHs, C(CH3)3, -(CH2)o2-Cs.7
carbocycle substituted with 0-2 R*, and -(CHz)0-2-5-6 membered heterocycle
consisting of: carbon atoms and 1-4 heteroatoms selected from the group consisting
of N, O, and S(0), and substituted with 0-2 R*;
[00171] B is selected from H, C;.¢ alkyl substituted with 0-2 R*, C(O)R%,
C(0)OR*, C(O)NR*R*, C(O)NH(CH,),NR*R*, SO,NR*R*¢,
C(O)NHSO,-C;.4 alkyl, and S(0),R*;
[00172] B? is selected from H, Cy.¢ alkyl substituted with 0-2 R*, -(CH,)o-3-6
membered carbocycle substituted with 0-2 R?, and a -(CHa)2-4-6 membered
heterocycle consisting of: carbon atoms and 1-4 heteroatoms selected from the group
consisting of N, O, and S(O), and substituted with 0-2 R’;
[00173] ‘B is selected from H, SO,R*®, C(O)R®, SO,NR’R?®, C(O)NR’R?®,
OR?, SR, -CN, and NOy;
[00174] B’ is NR?R* or CR’R?R%;
[00175] Q' and Q? are each N;
[00176] alternatively, Q' is CR? and R** is NR?R* or NR**B*, provided that
when Q' is CR?, then this R® group optionally forms a ring with the R group of R*,
this ring is a 5-6 membered ring consisting of, in addition to the C-C-N shown, carbon
atoms and from 0-1 additional heteroatoms selected from N, O, and S(O),, and this
ring is substituted with 0-1 R>;
[00177] ring Q is a 5-8 membered ring consisting of, in addition to the
QI-CR4‘1=Q2 group shown, carbon atoms and 0-2 heteroatoms selected from N, O, and
S(O),, and the ring is substituted with an additional 0-2 R*¢;
[00178] Z is absent or is selected from ~(CR*R*®)4-, -CR*(CR’R?*)(CHy)-,
-C(0)-, -C(=NR')-, -CR*(NR'*R?)-, -CR¥(OR?)-, -CR}SR?)-, -C(O)CR*R**,
-CR?R*C(0), -S(0)-, -S(0)z-, -SCR’R*-, -S(0)CR’R*-, -S(0),CR’R*-,
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-CR’R*S(0)-, -CR’R?*S(0),-, -S(0);NR*CR?R?-, -NR?S(0),-, -CR?R**NRS(0);-,
NR’S(0),CR’R*-, -NR*C(0)-, -C(O)NR’CR’R*-, -NR*C(O)CR*R?.,
-CR*R¥NR*C(0)-, -NR’CR?’R*., and -OCR?*R**-;

[00179] Y is selected from: CY'Y?R* NR’R*, C(O)NR?R**, SO,R?,
SO,NR’R? % Cs.10 carbocycle substituted 0-2 R* and 0-1 R4a, and, 3-10 membered
heterocycle consisting of: carbon atoms and 1-4 heteroatoms selected from the group
consisting of N, O, and S(0), and substituted with 0-2 R* and 0-1 R*;

[00180] when ring A has 0-1 ring double bonds, then Y is additionally selected
from Cy.¢ alkyl, Cy.4 haloalkyl, -CN, C(O)R?, C(O)OR?, S(O),R?, S(O),NR’R?, OR?,
NR’C(O)R?, C(O)NR*SO,R?, NR*C(O)NR’R?, NR’R?, C(S)R?, NR*C(S)NRR?,

C(S)OR?, and NR*C(O)R?;
[00181] Y! and Y? are independently Ci4 alkyl substituted with 0-2 R*;
[00182] R'2, at each occurrence, is selected from H, -(CR’R**),-R®,

_(CR3R3a)r_CR3R1bR1b, —(CR3R3a r-O-(CR3R3a r_Rlb’ -(CR3R33 ,-NRZ-(CR3R33 r_Rlb’
-(CR’R*)-8(0),-(CR?R**),-R®, -(CR’R*),-CO,-(CR’R**),-R®,
-(CR*R*),-C(O)NR*-(CR*R*)-R"®, -(CR’R**),-C(0)-(CR’R**),-R®, -C,¢
alkenylene-R'®, -Cy 4 alkynylene-R'™®, and -(CR*R*®)-C(=NR')NR*R™®, provided that
R'® forms other than an N-halo, N-8, O-0, or N-CN bond:;

[00183] alternatively, when two R'® groups are attached to adjacent atoms,
together with the atoms to which they are attached they form a 5-7 membered ring
consisting of: carbon atoms and 0-2 heteroatoms selected from the group consisting
of N, O, and S(O),, this ring being substituted with 0-2 R** and 0-3 ring double bonds;
[00184] R'™ is selected from H, Cy alkyl, F, Cl, Br, L, -CN, -NO,, -CHO,
(CF,)CFs, (CR’R*),0R?, NR?R*, C(O)R™, CO,R?®, OC(O)R?, CH(CH,0R?),,
(CF2),CO:R%, S(0),R*®, NR*(CH,),OR?, C(=NR*)NR’R*, NR’C(O)R”,
NR’C(O)NR’R*, NR*C(0);R*, OC(O)NR’R?, C(O)NR*R?, C(O)NR*(CH,),0R?,
SO,NR’R*, NR*SO,R?, C(O)NR2SO,R?, Cs.6 carbocycle substituted with 0-2 R*,
and 5-10 membered heterocycle substituted with 0-2 R*® and consisting of carbon
atoms and from 1-4 heteroatoms selected from the group consisting of N, O, and
S(O)p, provided that R'® forms other than an 0-O, N-halo, N-S, or N-CN bond and
provided that S(0),R? forms other than S(O);H or S(O)H;

[00185] R2, at each occurrence, is selected from H, CF3, Cy.6 alkyl, -(CH,);-

Cs.10 carbocycle substituted with 0-2 R4b, and -(CH,),-5-10 membered heterocycle
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consisting of: carbon atoms and 1-4 heteroatoms selected from the group consisting
of N, O, and S(O),, and substituted with 0-2 R*;

[00186] Rza, at each occurrence, is selected from H, CF3, Ci.¢ alkyl, -(CHa),-
Cs.10 carbocycle substituted with 0-2 R*, and -(CHy),-5-10 membered heterocycle
consisting of: carbon atoms and 1-4 heteroatoms selected from the group consisting
of N, O, and S(O),, and substituted with 0-2 R*;

[00187] \ alternatively, NR?R** forms a 5 or 6 membered saturated, partially
saturated or unsaturated ring substituted with 0-2 R* and consisting of: 0-1 additional
heteroatoms selected from the group consisting of N, O, and S(O),;

[00188] R? at each occurrence, is selected from CF3, C;.4 alkoxy substituted
with 0-2 R‘”’, Cy.¢ alkyl substituted with 0-2 R4b‘, -(CH3)~C3.19 carbocycle substitl}ted
with 0-2 R*, and -(CHz)-5-10 membered heterocycle consisting of: carbon atoms
and 1-4 heteroatoms selected from the group consisting of N, O, and S(O),, and
substituted with 0-2 R*;

[00189] R2°, at each occurrence, is selected from CF3, OH, C;4 alkoxy, C;.
alkyl, -(CHy)-C.10 carbocycle substituted with 0-2 R®®, and ~(CHa),-5-10 membered
heterocycle containing from 1-4 heteroato/ms selected from the group consisting of N,
0, and S(0),, and substituted with 0-2 R*;

[00190] R2d, at each occurrence, is selected from H, R4°, Ci-6 alkyl substituted
with 0-2 R*, (CR’R*®),-C3.1 carbocycle substituted with 0-2 R*, and -(CR’R*®),-
5-10 membered heterocycle substituted with 0-2 R* and consisting of: carbon atoms
and 1-4 heteroatoms selected from the group consisting of N, O, and S(d)p, provided
that R* forms other than a N-halo, N-C-halo, S(O),-halo, O-halo, N-8, S-N, S(O),-

~ 8(0)p, S-0, O-N, 0-8, or 0-O moiety;

[00191] alternatively, NR*R*® forms a 5-10 membered saturated, partially
saturated or unsaturated ring substituted with 0-2 R** and consisting of: 0-1 additional
heteroatoms selected from the group consisting of N, O, and S(O),;

[00192] R, at each occurrence, is selected from H, R*, Cy.¢ alkyl substituted
with 0-2 R*, -(CR®R?*),-C3.19 carbocycle substituted with 0-2 R*, and -(CR*R*?),-
5-10 membered heterocycle substituted with 0-2 R* and consisting of: carbon atoms
and 1-4 heteroatoms selected from the group consisting of N, O, and S(O),, provided
that R* forms other than a C(O)-halo or C(0O)-5(0), moiety;
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[00193] R at each occurrence, is selected from H, CF3, C;.4 alkoxy substituted
with 0-2 R*®, Cy4 alkyl substituted with 0-2 R*, -(CHa)-C3.1¢ carbocycle substituted
with 0-2 R®®, and -(CH,);~-5-10 membered heterocycle consisting of: carbon atoms
and 1-4 heteroatoms selected from the group consisting of N, O, and S(O), and
substituted with 0-2 R*;

[00194] alternatively, CR’R* forms a 5-8 membered ring consisting of: carbon
atoms and 0-2 heteroatoms selected from N, O, and S(O),, and this ring is substituted
with 0-2 R*;

[00195] alternatively, NR’R* forms a 5-8 membered ring conﬁsting of: carbon
atoms and 0-2 additional heteroatoms selected from N, O, and S(O),, and this ring is
substituted with 0-2 R*;

[00196] alternatively, when B* is SO,R*® and B’ is NR?R*, R* and R¥
combine to form a 5-8 membered ring consisting of: carbon atoms and 0-2 additional
heteroatoms selected from N, O, and S(O),, and this ring is substituted with 0-2 R4b;
[00197] alternatively, when B* is C(O)R>® and B® is NR’R*, R and R¥
combine to form a 5-8 membered ring consisting of: carbon atoms and 0-2 additional
heteroatoms selected from N, O, and S(O),, and this ring is substituted with 0-2 R*;
[00198] alternatively, when B> is NR?R*, B* and R* combine to form a 5-8
membered ring consisting of: carbon atoms and 0-2 additional heteroatoms selected
from N, O, and S(O),, and this ring is substituted with 0-2 R*" and the R? group of
NRZRZf, in addition to the groups recited below, is selected from SO,R*®, C(O)R3b,
and -CN;

[00199] R3 , at each occurrence, is selected from H, CH;, CH,CHs,
CH,CH,CH3, CH(CHs),, CH,CH,CH,CH3, CH,CH(CHj),, CH(CH;3)CH,CHs,
C(CHa)3, benzyl, and phenyl;

[00200] R at each occurrence, is selected from H, CHs, CH,CHs,
CH,CH,CH3s, CH(CH3),, CH,CH>CH,CH3, CH,CH(CH3),, CH(CH3)CH,CHs,
C(CHas)s, benzyl, and phenyl;

[00201] alternatively, R® and R, together with the nitrogen atom to which they
are attached, combine to form a 5 or 6 membered saturated, partially unsaturated, or
unsaturated ring consisting of: carbon atoms, the nitrogen atom to which R? and R
are attached, and 0-1 additional heteroatoms selected from the group consisting of N,

0, and S(O);;
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[00202] R*®, at each occurrence, is seleéted from H, Cy.4 alkyl substituted with
0-2R", Cy alkenyl substituted with 0-2 R'%, Cy.6 alkynyl substituted with 0-2 R",
«(Co.4 alky1)-5-10 membered carbocycle substituted with 0-3 R'® and -(Cg.4 alkyl)-
5-10 membered heterocycle substituted with 0-3 R'® and consisting of: carbon atoms

and 1-4 heteroatoms selected from the group consisting of N, O, and S(O)y;

[00203] R*, at each occurrence, is selected from CHj, CH,CHs, CH,CH,CH,
CH(CHzs)2, CH,CH,CH,CH3, CH,CH(CHs),, CH(CH3)CH,CH3, C(CHs)s, benzyl, and
phenyl;

[00204] R3d, at each occurrence, is selected from H, CHs, CH,CHj,

CH,CH,CH;, CH(CHs),, CHCH.CH,CH3, CH,CH(CH3;),, CH(CH3)CHCHs,

'Cy.4 alkyl-phenyl, and C(=0)R>%

[00205] R*, at each occurrence, is selected from H, SO,NHR?, SO,NR’R?,
C(O)R?, C(O)NHR?, C(0)OR™., S(O)RY, S(0),R*, Cy.6 alkyl substituted with 0-2 R™®,
Cy.¢ alkenyl substituted with 0-2 R', Ca.¢ alkynyl substituted with 0-2 R*2,
~(Co.4 alky1)-5-10 membered carbocycle substituted with 0-3 R™, and -(Co.4 alkyl)-
5-10 membered heterocycle substituted with 0-3 R and consisting of: carbon atoms
and 1-4 heteroatoms selected from the group consisting of N, O, and S(O),;
[00206] R3f at each occurrence, is selected from: Ci. alkyl substituted with
0-2 R'?, Cy. alkenyl substituted with 0-2 R'?, C,.¢ alkynyl substituted with 0-2 R'2,
~(Co alkyl)-5-10 membered carbocycle substituted with 0-3 R'®, and -(Co alkyl)-
5-10 membered heterocycle substituted with 0-3 R* and consisting of: carbon atoms
and 1-4 heteroatoms selected from the group consisting of N, O, and S(O),;
[00207] R, at each occurrence, is selected from H, CH;3, CH,CHs,
CH,CH,CH3, CH(CH3),, CH,CH,CH,CH3, CH,CH(CH3),, CH(CH3)CH,CHs,
C(CHzs)3, -(CHa)-3-6 membered carbocycle, and -(CH,),-5-6 membered heterocycle
consistihg of: carbon atoms and 1-4 heteroatoms selected from the group consisting
of N, O, and S(O)p;
[00208] alternatively, CR’R* forms a cyclopropyl group;
[00209] R?, at each occurrence, is selected from =0, CHO, (CRR*%),0R?,
(CR’R**),F, (CR’R**),Cl, (CR*R**)Br, (CR’R**),], C,4 alkyl, (CR’R*),CN,
(CR’R*),NO,, (CR®R**)NR?R?, (CR3R**),C(O)R?, (CR’R**)NR*C(O)R?,
(CR’R**,C(O)NR’R?, (CR’R**)NR*C(O)NR’R%, (CR’R*),C(=NR*NR’R*,
(CR?R**),C(=NS(0),R*)NR’R*, (CR’R**)NR?C(=NR*)NR*R?,
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(CR’R**),C(O)NR’C(=NR)NR?R?, (CR’R**),SO,NR?R™, (CR*R**);NR®SO,NR’R>*,
(CR'R**)NR?80,-C1.4 alkyl, (CR®R**NR?SO,R, (CR*R**)S(O),R™,
(CR*R**),(CF,),CFs, NHCH;R'®, OCH;R"®, SCH;R"®, NH(CHy)>(CH)R",
O(CH2)2(CH)R"™, S(CH2)»(CH)R'®, (CR’R*),-5-6 membered carbocycle
substituted with 0-1 R®, and a (CR®R**),-5-6 membered heterocycle consisting of:
carbon atoms and 1-4 heteroatoms selected from the group consisting of N, O, and
S(0), and substituted with 0-1 R®;
[00210] R* is selected from C;.¢ alkyl substituted with 0-2 R*, C,.¢ alkenyl
substituted with 0-2 R*, Cy.6 alkynyl substituted with 0-2 R*, -(CR*R8),-Cs.10
membered carbocycle substituted with 0-3 R*, -(CR’R?®),-5-10 membered
heterocycle substituted with 0-3 R*® and consisting of: carbon atoms and 1-4
heteroatoms selected from the group consisting of N, O, and S(O)p, (CR’R*)CN,
(CR’RP®),C(=NR*)NR?R* (CR’R*)NR*!C(=NR*})NR2IR?
(CR’R*®),NR¥MC(R*™)(=NR™), (CR’R*8),NR*R%, (CR’R?2),N(—O0)R¥R%
(CR'R*)0R*, (CR’R*)-NR*C(O)R%, (CR’R*),-C(O)R”, (CR’R*®),-OC(O)R®,
(CR’R’®),-C(O)NR™R*, (CR*R*),-C(0)OR?, (CR*R?),-NR2C(O)NR*R%.
(CR’R*®)-OC(O)NR*R?, (CR’R?),-NR?!C(0O)OR%, (CR’R?®),-SO,NRXR™.
(CR’R’®)-NR*SO,NR™R*, (CR’R*),-C(O)NR*SO,R, (CR’R?%),-NRSO,R*.
and (CR’R*®)-S(0),R™, provided that S(O),R* forms other than S(O),H or S(O)H
and further provided that R** is other than a hydroxamic acid;
[00211] R™, at each occurrence, is selected from H, =0, (CH,),0R?, (CHy)F,
(CH);Cl, (CHy)Br, (CHz)L, C1.4 alkyl, (CH,),CN, (CH,),NO,, (CH2),NR’R*®
(CH,).C(O)R?, (CH,),C(O)OR™, (CH2),NR*C(O)R™, (CH,),-C(O)NR’R*,
(CH)NR’C(O)NR’R*, (CHy),-C(=NR*NR’R*, (CH,),NR*C(=NR*NR’R*.
(CH,):SO:NR’R*, (CH2),NR*SO,NR*R*, (CH,),NR*SO,-C; 4 alkyl,
(CH,)NR’SO;CFs, (CHp)NRSO,-phenyl, (CH;),S(0),CFs, (CHp);S(0),-C1.4 alkyl,
(CH2),S(0),-phenyl, and (CH,){(CF,),CFs;
[00212] R*, at each occurrence, is selected from =0, (CR*R**),0R?,
(CR’R™)F, (CR’R™),Br, (CR’R*),Cl, (CR*R*),CF3, Cy.4 alkyl, Cy.¢ alkenyl,
Ca.6 alkynyl, (CR’R*)CN, (CR*R**),NO,, (CR*R**)NR’R?, (CR*R**),N(—0)R*R%,
(CR’R™),C(O)R%, (CR’R**)NR?C(O)R®, (CR*R**),C(O)NR*R®,
(CR’R*)N=CHOR’, (CR’R*),C(O)NR*(CH,),NR?R?, (CR?R*),NR*C(O)NR?R?,
(CR'R™),C(=NR*NR’R*, (CR®R*)NR*C(=NRA)NR’R%, (CR’R**),SO,NR?R%,
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(CR3R**)NR?’SO,NR?R*, (CR?*R?%),C(O)NR?80,-C 4 alkyl, (CR’R**)NR*SO,R*,
(CR’R*),C(O)NR’SO,R™, (CR’R*),S(O),R*?, (CF2),CF3, (CR’R**),C3.10 carbocycle
substituted with 0-2 R*, and (CR*R® 4-10 membered heterocycle substituted with
0-2 R* and consisting of carbon atoms and from 1-4 heteroatoms selected from the
group consisting of N, O, and S(O);;

[00213] R* at each occurrence, is selected from H, (CR*R**),0R?, (CR’R*®)F,
(CR’R™)Br, (CR’R*),CI, C14 alkyl, (CR’R*),CN, (CR’R*)NO, (CR'R**)NR’R*,
(CR®R?),C(0)R%, (CR’R**)NR’C(O)R?, (CR*R*"),C(O)NR’R*,
(CR’R**);N=CHOR’, (CR’R™),C(O)NH(CH,),NR’R*, (CR’R**) NR*C(O)NR’R*,
(CR’R*®),C(=NR*)NR’R?%, (CR’R*),NHC(=NR?)NR?R?, (CR*R**),SO,NR’R*,
(CR®R**)NR?SO,NR’R*, (CR*R**);NR*S0,-C.4 alkyl,

(CR®R*®),C(0)NHSO,-C1.4 alkyl, (CR*R**NR?SO,R’, (CR’R**),S(0),R™,
(CR3R3),(CF,),CF3, (CR*R*),-5-6 membered carbocycle substituted with 0-1 R>, and
a (CR®*R?®),-5-6 membered heterocycle consisting of: carbon atoms and 1-4
heteroatoms selected from the group consisting of N, O, and S(O), and substituted
with 0-1 R>;

[00214] R3, at each occurrence, is selected from H, Ci.¢ alkyl, =0, (CHz)rOR3 ,
F, C, Br, I, -CN, NO,, (CH2),NR*R*, (CH,):.C(O)R?, (CH,),C(O)OR?,
(CHp),NR3C(0O)R*, (CH,),C(O)NR’R*, (CH,):NR3>C(O)NR*R*, (CH,),CH(=NOR>?%),
(CHp),C(ENRHNRR, (CH,)NR3C(=NR*NR’R?, (CH,);SO,NR’R*,
(CH)NR>SO,NR®R*, (CH,)NR>*S0,-C.4 alkyl, (CH,),NR>SO,CF3,
(CH,)NR?S0;-phenyl, (CH,),S(0),CF3, (CH2):S(0),-C1.4 alkyl, (CH,),S(0),-phenyl,
(CEy)CF3, phenSfl substituted with 0-2 RS, naphthyl substituted with 0-2 RS, and
benzyl substituted with 0-2 RS

[00215] R at each occurrence, is selected from Cj.¢ alkyl, (CHg)rOR3,
(CH)NR®R?, (CH,),C(O)R?, (CH,),C(0)OR?, (CH,)NR>*C(0)R*,
(CH2),C(O)NR®R?, (CF,),CF3, phenyl substituted with 0-2 RS, naphthyl substituted
with 0-2 RS, and benzyl substituted with 0-2 RS, provided that R** does not form a S-N
or S(0),-C(0O) bond;

[00216] R, at each occurrence, is selected from H, OH, (CH,);OR?, halo,

Ci14 alkyl, CN, NO,, (CH2):NR?R*, (CH,),C(O)R*, NR’C(O)R?®, NR’C(O)NR*R*,
C(=NH)NH,, NHC(=NH)NH;, SO,NR?R?, NR?’SO,NR?R?, and NR*S0,C}.4 alkyl;
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[00217] R7, at each occurrence, is selected from H, OH, C;.¢ alkyl, Cy.¢ alkyl-
C(O)-, Ci.6 alkyl-O-, (CHy)p-phenyl, Cy.4 alkyl-OC(O)-, Cg.19 aryl-O-, Cg.1p aryl-
OC(0)-, Cg.19 aryl-CH,-C(0)-, C14 alkyi—C(O)O-CM alkyl-OC(O)-, _
Ce.10 aryl-C(0)O-Cy.4 alkyl-OC(0)-, C.¢ alkyl-NHz-C(O)-, phenyl-NH,-C(O)-, and
phenyl-Cy.4 alkyl-C(O)-

[00218] Rs, at each occurrence, is selected from H, Cy.¢ alkyl, and
(CHy)n-phenyl;
[00219] alternatively, R” and R®, when attached to the same nitro gen, combine

to form a 5-10 membered heterocyclic ring consisting of carbon atoms and 0-2

additional heteroatoms selected from the group consisting of N, O, and S(O)y;

[00220] R’, at each occurrence, is selected from H, Cy.¢ alkyl, and
(CHp)n-phenyl;

[00221] n, at each occurrence, is selected from 0, 1, 2, and 3;

[00222] p, at each occurrence, is selected from 0, 1, and 2;

[00223] r, at each occurrence, 1s selected from 0, 1, 2, 3, 4, 5, and 6; and
[00224] . tat each occurrence, is selected from 0, 1, 2, and 3.

[00225] In a tenth embodiment, the present invention provides a novel

compound of formula Ih-Ii, wherein:
[00226] X is selected from SO,, CHa, C(O), C(O)CHa, and NHC(O);
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[00227} G-Go-is selected from the group:
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0, 000
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D_(Sj\ Br OO cl o Cl/©/MeO

[00228] G is selected from H, C;4 alkyl substituted with 0-1 Rla, S(O)zRZ,
S(0),CH=CHR?, CH,C(0)OR?, CH,C(O)NR’R*, CH,C(0O)NHCH,CH,0R?,
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CH,C(O)NHCH,CHNR’R*, CH,C(O)N(CH;)CH,CH,OR?,

CH,C(O)N(CH;)CH,CH,NR’R*, CH,C(O)NHCH,C(O)NR?R?,

CHC(O)NHCH,CH,C(O)NR?R*, CH,C(0)NHCH,C(O)OR?,

CH,C(O)NHCH,CH,C(O)OR?, CH,CH,0R?, CH,(CH;),0R%, CH,CN, and
5  CH,CH,CN;

[00229] alternatively, G is selected from:
N
N. N.
N ar SN CN X
'/\%—ﬁH /\ngx—’f /\ngH N HNJ
S S
— /
W MU /1?:/\3 My

CH;

golgeineioteet

[00230] alternatively, G,-X-N(Gy) form a—CH=G group;
[00231] A is selected from cyclohexyl, piperidinyl, piperazinyl, phenyl, pyridyl,
10 and pyrimidyl, and is substituted with 0-2 R*
‘ | Réd

NP

N
Q
[00232] B is selected from Y, N(B")C(O)C(R’R**)NB?B?, \)

—_— 4 R4a
X\ -~ \/ N
’ R
, , and B’ ; provided that the lactam nitrogen

and B are attached to different atoms on A, the R* shown is other than OH, and that
the A-X-N moiety forms other than a N-N-N group;

15 [00233] B! is selected from H, CHs, CH2CH3, CH,CH,CHjs, and CH(CHj)o;
[00234] B?is selected from H, CHa, CH,CH3, CH,CH,CH3, and CH(CHj),;
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[00235] B? is selected from H, CH;, CH,CH3, CH,CH,CH3, CH(CH3),,
CH,CH,CH,CHs, CH,CH(CH3),, CH(CH3)CH,CHj, C(CHa)s, Ca.s alkyl substituted
with 1 R*, -(CHy)o.1-3-6 membered carbocycle substituted with 0-1 R®, and a
-(CHz)o-1-5-6 membered heterocycle consisting of: carbon atoms and 1-4 heteroatoms

selected from the group consisting of N, O, and S(0), and substituted with 0-1 R>;

[00236] B* is selected from H, SO,R*®, and OR?;
[00237] B’ is NR’R*,
[00238] ring Q is a 5-6 membered ring consisting of, in addition to the

N-CR*=N group shown, carbon atoms and 0-1 heteroatoms selected from N, O, and
S(O)p, and the ring is substituted with an additional 0-2 R*;

[00239] Q" is selected from C=0 and SO,;

[00240] ring Q° is a 6-7 membered ring consisting of, in addition to the N-Q*
group shown, carbon atoms and 0-1 heteroatoms selected from NR*, O, S, S(0), and
S(0)2, wherein: 0-2 double bonds are present within the ring and the ring is
substituted with 0-2 R*;

[00241] alternatively, ring Q is a 5-7 membered ring to which another ring is
fused, wherein: the 5-7 membered ring consists of, in addition to the shown amide
group, carbon atoms and 0-1 heteroatoms selected from NR*, O, S, S(0), and S(O),,

and 0-1 double bonds are present within the ring; the fusion ring is phenyl;

[00242] ring Q°, which includes the 5-7 membered ring and the fusion ring, is
substituted with 0-2 R,
[00243] ring Q’ is substituted with 0-1 R* and is selected from cyclopropyl,

cyclobutyl, cyclopentyl, cyclopentanonyl, cyclohexyl, cyclohexanonyl, pyrrolidinyl,
pyrrolidinonyl, piperidinyl, piperidinonyl, tetrahydrofuranyl, and tetrahydropyranyl,;
[00244) Z is selected from CH,, C(0), -S(0)-, -NHC(O)-, -N(CH3)C(O)CH,-,
-C(O)NH-, -CH,NH-, O, and -CH,0-;

[00245] Y is selected from N(CHz),, C(O)(CHs),, C(CHz),R*® C(CH,CHz),R*,
C(O)N(CHs),, and SO,N(CH;)y;
[00246] altneratively, Y is selected from phenyl, pyridyl, pyrrolidino,

N-pyrrolidino-carbonyl, morpholino, tetrahydropyranyl, N-morpholino-carbonyl,
1,2,3-triazolyl, imidazolyl, and benzimidazolyl, and is substituted with 1 R*® and 0-1
R%;
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[00247] alternatively, when A is selected from cyclopentyl, cyclohexyl,
piperidinyl, and piperazinyl, then Y is additionally selected from methyl, 1-propyl,
2-propyl, 2-methyl-1-propyl, 2-butyl, 1,1-dimethyl-1-ethyl, 3-pentyl, cyclopropyl,
cyclobutyl, cyclopentyl, tetrahydropyranyl, -CN, CH(CF3),, CH(CHF,), CH(CH,F),
CH,CF3, CH(CF>CF3),, C(O)N(CHs),, N(CHs),, and SO,CHj,
[00248] R'%, at each occurrence, is selected from H, R™®, CH(CH3)R',
C(CH3)2R“°, and CHZR”’, provided that R'? forms other than an N-halo, N-S, or N-CN
bond;
[00249] R™® is selected from CHs, CH,CHs, F, CI, Br, -CN, CF;, OR?, NR’R®.
C(O)R™, CO,R™, CO,R%, S(0),R?, C(O)NR?R™, SO,NR’R?". NR’SO,R?, and 5-6
membered aromatic heterocycle consisting of carbon atoms and from 1-4 heteroatoms
selected from the group consisting of N, O, and S(O)y, and substituted with 0-2 R*,
provided that R'® forms other than an 0-O, N-halo, N-S, or N-CN bond;
[00250] RZ, at each occurrence, is selected from H, CH3;, CH,CHs,
CH,CH,CHjs, CH(CHj),, phenyl substituted with 0-1 R*®, benzyl substituted with 0-1
R™, and 5-6 membered aromatic heterocycle consisting of: carbon atoms and 1-4 |
heteroatoms selected from the group consisting of N, O, and S(O),, and substituted
with 0-1 R*;
[00251] Rza, at each occurrence, is selected from H, CH3;, CH,CHs,
CH,CH,CH;, CH(CHs),, benzyl substituted with 0-1 R*®, phenyl substituted with 0-1
R™, and 5-6 membered aromatic heterocycle consisting of: carbon atoms and 1-4
heteroatoms selected from the group consisting of N, O, and S(O),, and substituted
with 0-1 R*;
[00252] alternatively, NR*R* forms a 5 or 6 membered saturated, partially
saturated or unsaturated ring substituted with 0-1 R*® and consisting of: 0-1 additional
heteroatoms selected from the group consisting of N, O, and S(O)p;
[00253] R?, at each occurrence, is selected from OCHs, OCH,CHs,
OCH,CH,CH;, OCH(CHj;),, CHs, CH,CH;, CH,CH,CHs, CH(CHs),, benzyl
substituted with 0-1 R*, phenyl substituted with 0-1 R*®, and 5-6 membered aromatic
heterocycle consisting of: carbon atoms and 1-4 heteroatoms selected from the group
consisting of N, O, and S(O),, and substituted with 0-1 R*;
[00254] R at each occurrence, is selected from OH, OCH3, OCH,CHs,
OCH,CH,CH3, OCH(CHs),, CHs, CH,CH;, CH,CH,CH, CH(CHs),, benzyl
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substituted with 0-1 R*, phenyl substituted with 0-1 R™, and 5-6 membered aromatic
heterocycle containing from 1-4 heteroatoms selected from the group consisting of N,
O, and S(O)p, and substituted with 0-1 R*:

[00255] R* at each occurrence, is selected from H, R*, C;4 alkyl substituted
with 0-2 R*, C3.6 carbocycle substituted with 0-2 R*, —(CHZ\)—C3-6 carbocycle
substituted with 0-2 R4°, 5-6 membered heterocycle substituted with 0-2 R* and
consisting of: carbon atoms and 1-4 heteroatoms selected from the group consisting
of N, O, and S(0O),, and -(CH,)-5-6 membered heterocycle substituted with 0-2 R*®
and consisting of: carbon atoms and 1-4 heteroatoms selected from the group
consisting of N, O, and S(O),, provided that R** forms other than a N-halo, N-C-halo,
S(O)p-halo, O-halo, N-S, S-N, S(0)p-S(O)y, S-0, O-N, O-S, or O-O moiety;

[00256] R* at each occurrence, is selected from H, R*, C,4 alkyl substituted
with 0-2 R4°, Cs.6 carbocycle substituted with 0-2 R4°, ~(CHz)-Cs.6 carbocycle
substituted with 0-2 R*, 5-6 membered heterocycle substituted with 0-2 R*® and
consisting of: carbon atoms and 1-4 heteroatoms selected from the group consisting
of N, O, and S(O)y, and -(CH,)-5-6 membered heterocycle and consisting of: carbon
atoms and 1-4 heteroatoms selected from the group consisting of N, O, and S(0),,
provided that R* forms other than a C(O)-halo or C(0)-S(0), moiety;

[00257] sz, at each occurrence, is selected from H, CH;, CH,CHj3, OCH3, and
benzyl;

[00258] alternatively, NR’R* forms a 5-6 membered ring consisting of: carbon
atoms and 0-1 additional heteroatoms selected from N, O, and S(O),, and this ring is
substituted with 0-1 R*®;

[00259] alternatively, B* and R* combine to form a 5 membered ring consisting
of: carbon atoms and 0-1 additional heteroatoms selected from N, O, and S(O),, and
this ring is substituted with 0-2 R*® and the R? group of NR’R, in addition to the
groups recited below, can be SO,R*";

[00260] R? b, at each occurrence, is selected from H and CHs;

[00261] R4, at each occurrence, is selected from H, =0, OH, OR2, CH20R2,
(CH2),0R?, F, Br, Cl, I, CH;, CH,CH;, CH,CH,CH;, CH(CH3),, CH,CH,CH,CH,
CH,CH(CHs),, CH(CH;3)CH;CHs, C(CHs)s, NR’R*, CH,NR?R%, (CH,),NR?R*,
C(O)R*, NR’C(O)R*, C(O)NR’R?, SO,NR?R%, CF;, and CF,CFj;
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[00262] R* is selected from -(CR’R?),-5-6 membered carbocycle substituted
with 0-3 R*, -(CR®R),-5-6 membered heterocycle substituted with 0-3 R* and
consisting of: carbon atoms and 1-4 heteroatoms selected from the group consisting
of N, O, and S(O),, (CR’R*®)NR*R*, (CR’R*®)N(—0)R¥R*, (CR3R?),0R,
(CR’R*®)-C(O)NR™R?, (CR’R),-NR*C(O)R*, (CR’R*),-C(O)R%,
(CR’R*®)-NR¥C(O)NR*R*, (CR*R*),-NR™C(0)OR, (CR*R?),-NR¥SO,R™. and
(CR’R’®),-S(0);R*, provided that S(0),R* forms other than S(O),H or S(O)H;
[00263] R®, at each occurrence, is selected from H, =0, OR?, CH,OR? ,F, Cl,
CH;, CH,CHs, CH2CH,CH;, CH(CHj),, -CN, NO,, NR®R*, CH,NR*R*, C(O)R?,
C(O)OR*, NR*C(O)R™, C(O)NR’R*®, SO,NR®R*, NR3SO,-C, 4 alkyl,
NR3SOZ-pheny1, S(0)p-C14 alkyl, S(O)p-phenyl, and CF3;

[00264] R* at each occurrence, is selected ﬁom =0, OR?, CH,0R?, F, Br, Cl,
CF3, CHs, CH,CH3, CH,CH,CHj, CH(CH3),, CH,CH,CH,CH;, CH,CH(CH),,
CH(CH;3)CH,CHs, C(CHs)s, Ca.3 alkenyl, Cy 3 alkynyl, -CN, NO,, NR?R*,
CHNR’R?, N(-O)R’R™, CH,N(—O)R’R, C(0)R*, CH,C(O)R%, NRC(O)R®,
CH,NR*C(O)R”, C(O)NR’R*, CH,C(O)NR?R?, SO,NR’R?, CH,SO,NR?R?,
NR’SO,R™, CH,NR’SO,R™, S(0),R**, CH,S(0);R*, CF3, CF,CF, Cs.6 carbocycle
substituted with 0-2 R*, (CH,)Cs.¢ carbocycle substituted with 0-2 R*, 5-6
membered heterocycle c011sisting of carbon atoms and from 1-4 heteroatoms selected
from the group consisting of N, O, and S(O), and substituted with 0-2 R*, and (CHy)-
5-6 membered heterocycle consisting of carbon atoms and from 1-4 heteroatoms
selected from the group consisting of N, O, and S(O), and substituted with 0-2 R*";
[00265] R™, at each occurrence, is selected from H, CH,OR?, OR?, CH,
CH,CHs, CH,CH,CHj;, CH(CHs),, CH,CH,CH,CHs, CH,CH(CHa),,
CH(CH3)CH,CH;, C(CHs);, CH;NR’R*, NR*R*, C(0)R*, NR*C(O)R?,
C(O)NR’R™, SO,NR’R*, NR*SO,R’, pheny! substituted with 0-1 R®, and a 5-6
membered heterocycle consisting of: carbon atoms and 1 heteroatom selected from
the group consisting of N, O, and S(0), and substituted with 0-1 R>;

[00266] R’, at each occurrence, is selected from H, =0, CH;, CH,CHs,
CH,CH,CHj3, CH(CHs),, OR?, CH,OR?, F, Cl, -CN, NO,, NR*R*%, CH,NR’R*®
C(O)R’, C(O)OR*, NR’C(O)R*, C(O)NR’R*, SO,NR’R*, NR?S0,-C,4 alkyl,
NR3SOz—phenyl, S(O)p-Ci4 alkyl, S(O),-phenyl, CFs, phenyl substituted with 0-2 R,

naphthyl substituted with 0-2 R®, and benzyl substituted with 0-2 R®; and
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[00267] R6, at each occurrence, is selected from H, OH, ORZ, F, Cl, CHs,
CHyCHs, CH,CH,CHs, CH(CHj),, -CN, NO,, NR?R?, CH,NR?R%, C(O)R®,
CH,C(O)R*, NR*C(O)R®, and SO,NR?R%.

5
[00268] In an eleventh embodiment, the present invention provides a novel
compound, wherein: \
[00269] X is selected from SO»;
10 [00270] G-G,-is selected from:

Cl__g
cl
Cl_N
a” NS a N N8 cl o
M M
- - m m
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Cl S
S cl S al N
O O
Br \E/)~ a s>— cl

. Cl

J@[Ng— \( T Hwe Cl\@\/\\—

c H ' o N

SN cl cl N

V= -

Cl__s = z

Me Cl
B N i :
[00271] alternatively, G,-X-N(G;) form a -CH=G group;
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[00272] A is selected from the group: cyclohexyl, piperidinyl, 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;

[00273] B is selected from Y, N(B")C(O)C(R’R*®)NB*B?,

\NéN P o

\ P Q4 R4a
BOAR ARG
R300,8” R2/ ; provided that the

lactam nitrogen and B are attached to different atoms on A and that the R* shown is
other than OH; '
[00274] B! is selected from H, CH3, CH,CHj3, and CH,CH,CH;;

[00275] B?is selected from H, CHs, and CH,CHi;

[00276] B’ is selected from CHs, CH,CH3, CH,CH,CHs, CH(CHa),,
CH,CH,CH,CH;, C(CH;);, CH(CH;)CH,CH(CHa),, CH,CH,0H, CH(CH3)CH,0H,
CH(phenyl)CH,CHj, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and CHy-

cyclopropyl;
4

N
Q3
[00277] is attached to a different atom on A than M and is
selected from the group:

0]

~ /“\ ~ ° \NJ\
ot
A

N

o)

N NN \°
Sty

N
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[00278] ring Q’ is selected from cyclopropyl, cyclobutyl, cyclopentyl, 2-
cyclopentanonyl, cyclohexyl, 2-cyclohexanonyl, pyrrolidinyl (attached to A and R*® at
the 2-position), pyrrolidinyl (attached to A and R* at the 3-position), 2-pyrrolidinonyl
(attached to A and R* at the 3-position), piperidinyl (attached to A and R*? at the
4-position), 4-piperdinonyl (attached to A and R*® at the 3-position),
tetrahydrofuranyl, and tetrahydropyranyl (attached to A and R* at the 4-position);
[00279] Y is selected from N(CHs),, C(O)(CHa),, C(CH3),R*,
C(CH,CH3),R™, C(O)N(CHj),, and SO,N(CHs),;

[00280] alternatively, Y is selected from phenyl, pyridyl, 1,2,3-triazolyl,
imidazolyl, morpholino, and benzimidazolyl, and is substituted with 1 R*,

[00281] Rla, &/1’[ each occurrence, is selected from H, CH;, CH,CH;,
CH,CH,CHs, CH,F, CH,Cl, Br, CH,Br, -CN, CH,CN, CF3, CH,CF3, OCH;, CH,OH,
C(CH;),0H, CH,OCH3, NH,, CH,NH,, NHCHj, CH;NHCHj3, N(CHj3),,
CH>N(CH3),, CO,H, COCH3, CO,CH;, CH,CO,CH3, SCH3, CH,SCH3, S(O)CHa,
CH,S(0)CHs, S(0),CHs, CH,S(0),CHs, C(O)NH,, CH,C(O)NH,, SO,NH,,
CH,SO,;NH,, NHSO,CHa, CH,NHSO,CHj, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl,
pyridin-2-yl-N-oxide, pyridin-3 -yl-N-oxide, pyridin-4-yl-N-oxide, imidazol-1-yl,
CHz-imidazol-1-yl, 4-methyl-oxazol-2-yl, 4-N,N-dimethylaminomethyl-oxazol—2-y1,
1,2,3 4-tetrazol-1-yl, 1,2,3,4-tetrazol-5-yl, CH»-1,2,3,4-tetrazol-1-yl, and
CHg-l,2,3,4-tetrazol-5-yl, provided that R'? forms other than an N-halo, N-S, or N-CN
bond;

[00282] R2, at each occurrence, is selected from H, CH3, CH,CHs,
CH.CH,CH;, CH(CH),, phenyl substituted with 0-1 R*, benzyl substituted with 0-1
R®, and 5 membered aromatic heterocycle consisting of: carbon atoms and 1-4
heteroatoms selected from the group consisting of N, O, and S(O),, and substituted
with 0-1 R*;

[00283] Rza, at each occurrence, is selected from H, CH3, and CH,CHs;
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[00284] alternatively, NR*R? forms a 5 or 6 men(lbered saturated, partially
saturated or unsaturated ring substituted with 0-1 R* and consisting of: 0-1 additional
heteroatoms selected from the group consisting of N, O, and S(0),;

[00285] R, at each occurrence, is selected from OCH3, OCH,CHs, CHs, and
CH,CHj;

[00286] R*, at each occurrence, is selected from OH, OCHj3, OCH,CHj3, CHs,
and CH,CH;

[00287] R?, at each occurrence, is selected from H, R%, C,.4 alkyl substituted

with 0-2 R*, C3.6 cycloalkyl substituted with 0-2 R*, phenyl substituted with 0-2 R*
and 5-6 membered aromatic heterocycle substituted with 0-2 R*® and consisting of:
carbon atoms and 1-4 heteroatoms selected from the group consisting of N, O, and
S(O)p, provided that R*® forms other than a N-halo, N-C-halo, S(0),-halo, O-halo, N-
S, 8-N, §(0)p-8(0),, -0, O-N, O-S, or O-O moiety;

[00288] R, at each occurrence, is selected from H, R*, Cy4 alkyl substituted
with 0-2 R*, Cy. cycloalkyl substituted with 0-2 R, phenyl substituted with 0-2 R*,
and 5-6 membered aromatic heterocycle substituted with 0-2 R* and consisting of:
carbon atoms and 1-4 heteroatoms selected from the group consisting of N, O, and
S(O)p, provided that R* forms other than a C(0O)-halo or C(0)-S(0), moiety;

[00289] R2f, at each occurrence, is selected from H, CH;, CH,CHs, and OCHz;
[00290] alternatively, NR’R* forms a ring selected from morpholine,
piperazine, piperidine, and pyrrolidine;

[00291] R4, at each occurrence, is selected from H, =0, CH;, CH,CH3,
CH,CH,CHs, CH(CH3),, CH,CH,CH,CH3, CH,CH(CHs),, CH(CH3)CH,CHj3, and
C(CHs)s;

[00292] R* is selected from -(CH2),-5-6 membered carbocycle substituted with
0-3 R*, -(CH,),-5-6 membered heterocycle substituted with 0-3 R* and consisting of:
carbon atoms and 1-4 heteroatoms selected from the group consisting of N, O, and
S(0)p, (CH2)NR*R*, (CH2)N(—O0)R¥R?, (CH,);0R%, (CH,),-C(O)NR2R™
(CH2)-NR*C(O)R¥, (CH2)-C(O)R?, (CHy)-NR2C(O)NRXR*,
(CH2)-NR*C(O)OR™, (CH,)-NR*SO,R, and (CH,),-S(O),R*, provided that
S(0),R** forms other than S(O),H or S(O)H;
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[00293] R* at each Occurrence, is selected from H, =0, OR?, CH,OR3, F, Cl,
CHs, CHyCH, NR'R™, CHoNR®R®, C(O)R®, C(0)OR, NR’C(O)R™, C(O)NR?R?2,
SO.NR’R™, NR*SO,-phenyl, S(0),CHs, S(0),-phenyl, and CF;

[00294] R* at each occurrence, is selected from =0, OH, OCH;, OCH,CHy3,
OCH,CH,CHs, OCH(CHs),, CH;, CH,CH;, CH>CH,CHs, CH(CH3),, C,23 alkenyl,
Ca3 alkynyl, CH,OH, CH,OCH;, CH,OCH,CH;, CH,OCH,CH,CH3,
CHOCH(CHs),, F, Br, CL, CF3, NR’R*, CH,NR?R”, N(—>O)R?R%,
CHN(—O)R’R*, C(O)R, CH,C(O)R%, NR’C(O)R*, CH,;NR®C(O)R,
C(O)NR’R*, CH,C(O)NR’R*?, SO,NR?R?, CH,SO,NR*R*, NR*SO,R*
CH2NR’SO,R*, $(0),R™, CH,S(0),R™, CF;, cyclopropyl substituted with 0-1 R*,
cyclobutyl substituted with 0-1 R*®, cyclopentyl substituted with 0-1 R*®, phenyl
substituted with 0-1 R*, -CH,-cyclopropyl substituted with 0-1 R*, -CHz-cyclobutyl
substituted with 0-1 R*, -CHp-cyclopentyl substituted with 0-1 R, benzyl substituted
with 0-2 R*, 5-6 membered aromatic heterocycle consisting of carbon atoms and
from 1-4 heteroatoms selected from the group consisting of N, O, and S(0), and
substituted with 0-2 R*®, and (CH;)-5-6 membered aromatic heterocycle consisting of
carbon atoms and from 1-4 heteroatoms selected from the group consisting of N, O,
and S(0), and substituted with 0-2 R*:

[00295] R4d, at each occurrence, is selected from H, OCHj3, CH3, CH,CHs,
CHCH,CHs, CH(CH;),, NR’R*, NR’C(O)R?, NRZSO,R?, phenyl,
2-ox0-pyrrolidinyl, and 2-oxo-piperidinyl;

[00296] R’, at each oécurrence, is selected from H, =0, CH3, CH,CH3, OR3,
CH0R’, F, C1, NR’R®, CH,NR’R® C(O)R?, C(O)OR*, NR*C(O)R*, C(O)NRR*,
SONR’R™, NR*S0,-C.4 alkyl, NR’SO-phenyl, S(0),-CH, S(O),-phenyl, CF;,
phenyl substituted with 0-2 RS, naphthyl substituted with 0-2 RS, and benzyl
substituted with 0-2 RS; and

[00297] RS, at each occurrence, is selected from H, OH, OR?, F , Cl, CH3,
CH,CH;, NR’R?, CH,NR?R?, C(O)R?®, CH,C(O)R™, NR’C(O)R?®, and SO,NR?R2"

[00298] In a twelfth embodiment, the present invention provides a novel

compound selected from:
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[00299] A is selected from the group: piperidinyl, phenyl, 2-pyridyl, 2-

pyrimidyl, and 2-F-phenyl, wherein B is substituted at the 4-position of A;
[00300] B is selected from:

N
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N N )
N N

H,C OCH; e \CH3 e \CH3 e N\CH3
CH,
/
N

55



WO 2005/048922 PCT/US2004/031774

C E
0 (|3H3 o r Hs 0 o Q
~
i oy ) ¥
CH; CH; CH; CH;

. ‘L% . LQ N JJ% — \NKN

CH

“CH,

0]

e @ O O
icheRehe,

R IR G I o
I RCReIRGERS

\N/w

(o
[00301] R¥ ateach occurrence, is selected from H, Cy4 alkyl substituted with
0-1 R*, C3.6 cycloalkyl substituted with 0-2 R*, phenyl substituted with 0-2 R*, and

5

a 5-6 membered aromatic heterocycle consisting of: carbon atoms and 1-4

10 heteroatoms selected from the group consisting of N, O, and S(O),, provided that R*
forms other than a N-halo, N-C-halo, S(0)p-halo, O-halo, N-S, S-N, S(0),-S(0),, S-
0, O-N, O-8, or O-O moiety;
[00302] R, at each occurrence, is selected from H, C;.4 alkyl substituted with
0-1 R*, Cy.6 cycloalkyl substituted with 0-2 R*, phenyl, substituted with 0-2 R*, and

15 5-6 membered aromatic heterocycle consisting of: carbon atoms and 1-4 heteroatoms
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selected from the group consisting of N, O, and S(O)p, provided that R*® forms other
than a C(0)-halo or C(0)-S(0), moiety;

[00303] R* is selected from NR* R, CH,NR™ R, CH,CH,NR*R?¢
N(=O)R*R, CHN(—O0)RR™, CH,OR, C(O)R%, C(O)NR¥R,
CH>C(O)NR*R*, NR*C(O)R™, CH,NRXC(0)R%, NR*C(O)NR*R?,
CH,NR*C(O)NR*'R*, NR*C(0)OR, CH,NR¥C(0)OR%, NR*SO,R*,
CHNR*'SO,R™, 8(0),R*, CH,S(0),R”, 5-6 membered carbocycle substituted with
0-2 R*, -(CHy)-5-6 membered carbocycle substituted with 0-2 R*, 5-6 membered
heterocycle substituted with 0-2 R*® and consisting of: carbon atoms and 1-4
heteroatoms selected from the group consisting of N, O, and S(O)p, and -(CH,)-5-6
membered heterocycle substituted with 0-2 R*® and consisting of: carbon atoms and
1-4 heteroatoms selected from the group consisting of N, O, and S(O), provided that
S(0),R* forms other than S(0),H or S(O)H; and

[00304] R* is selected from =0, OH, OCHs, OCH,CHs, OCH,CH,CH,
OCH(CHs),, CHs, CH,CHj, CH,CH,CH;, CH(CH;),, CH=CH,, CH=CH, CH,0H,
CH,OCH;, CHOCH,CH3, CH,OCH,CH,CHs, CH,OCH(CHa),, F, Br, Cl, CFs,
NR’R*, CH,NR’R™, C(O)R*, CH,C(O)R”, NR2C(O)R, CH,NR*C(O)R®,
C(O)NR’R™, CH,C(O)NR’R™, SO,NR?R”, CH,S0,NR’R%, NR2SO,R*®,
CH,NR’SO,R™, S(0),R™, and CH,S(0),R*,

[00305] In a thirteenth embodiment, the present invention provides a novel
compound, wherein:
[00306] A-B is selected from:

U& 0@ Ué T

g
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[00307] R* at each occurrence, is selected from H, CH, CH,CHs,
CH,CH,CH3;, CH(CH3),, CH,CH(CHz),, CH,CH,CH(CHa),, CH,CCH, CH,CH,0H,
5 CH,C(O)NH,, cyclopropyl, CH,-cyclopropyl, cyclobutyl, cyclopentyl, and thiazolyl;
[00308] R*, at each occurrence, is selected from CHz, CH,CHj, CH,CH,CHj,
CH(CHz), CH,CH(CHj),, CHCH,CH(CH3),, CHa-cyclopropyl, cyclopropyl, and
cyclopentyl;
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[00309] R*is substituted with 0-2 R* and selected from morpholine, 1,1-
dioxo-thiomorpholine, dihydropyridine, piperidine, piperazine, pyrrolidine, imidazole,
imidazoline, imidazolidine, oxazoline, and thiazoline; and

[00310] R*is selected from =0, OH, OCHj, and CHs.

[00311] In a fourteenth another embodiment, the present invention provides a
novel compound selected from Examples 108-126, or a pharmaceutically acceptable

salt form thereof.

[00312]‘ In another embodiment, the present invention provides novel
pharmaceutical compositions, comprising: a pharmaceutically acceptable carrier and a
therapeutically effective amount of a compound of the present invention or a
pharmaceutically acceptable salt form thereof.

[00313] In another embodiment, the present invention provides a novel method
for treating a thromboembolic disorder, comprising: administering to a patient in need
thereof a therapeutically effective amount of a compound of the present invention or a
pharmaceutically acceptable salt form thereof.

[00314] In another preferred embodiment, the present invention provides a
novel method, wherein the thromboembolic disorder is selected from the group
consisting of arterial cardiovascular thromboembolic disorders, venous cardiovascular
thromboembolic disorders, and thromboembolic disorders in the chambers of the
heart.

[00315] In another embodiment, the present invention provides novel
compounds as described above for use in therapy.

[00316] In another embodiment, the present invention provides the use of novel
compounds as described above for the manufacture of a medicament for the treatment
of a thromboembolic disorder.

[00317] In another preferred embodiment, the present invention provides a
novel method, wherein the thromboembolic disorder is selected from unstable angina,
an acute coronary syndrome, first myocardial infarction, recurrent myocardial

infarction, ischemic sudden death, transient ischemic attack, stroke, atherosclerosis,
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peripheral occlusive arterial disease, venous thrombosis, deep vein thrombosis,
thrombophlebitis, arterial embolism, coronary arterial thrombosis, cerebral arterial
thrombosis, cerebral embolism, kidney embolism, pulmonary embolism, and
thrombosis resulting from (a) prosthetic valves or other implants, (b) indwelling
catheters, (c) stents, (d) cardiopulmonary bypass, (e) hemodialysis, or (f) other
procedures in which blood is exposed to an artificial surface that promotes
thrombosis.

[00318] In another embodiment, the present invention provides a novel method
for treating a thromboembolic disorder, comprising: administering to a patient in
need thereof a therapeutically effective amount of a first and second therapeutic agent,
wherein the first therapeutic agent is compound of the present invention or a
pharmaceutically acceptable salt thereof and the second therapeutic agent is at least
one agent selected from a second factor Xa inhibitor, an anti-coagulant agent, an anti-
platelet agent, a thrombin inhibiting agent, a thrombolytic agent, and a fibrinolytic
agent.

[00319] In another preferred embodiment, the present invention provides a
novel method, wherein the second therapeutic agent is at least one agent selected from
warfarin, unfractionated heparin, low molecular weight heparin, synthetic
pentasaccharide, hirudin, argatrobanas, aspirin, ibuprofgn, naproxen, sulindac,
indomethacin, mefenamate, droxicam, diclofenac, sulfinpyrazone, piroxicam,
ticlopidine, clopidogrel, tirofiban, eptifibatide, abciximab, melagatran,
disulfatohirudin, tissue plasminogen activator, modified tissue plasminogen activator,
anistreplase, urokinase, and streptokinase.

[00320] In another preferred embodiment, the present invention provides a
novel method, wherein the second therapeutic agent is at least one anti-platelet agent.
[00321] In another preferred embodiment, the present invention provides a
novel method, wherein the anti-platelet agent is aspirin and clopidogrel.

[00322] In another preferred embodiment, the present invention provides a
novel method, wherein the anti-platelet agent is clopidogrel.

[00323] In another embodiment, the present invention provides a novel article
of manufacture, comprising:

(a) a first container;
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(b) a pharmaceutical composition located within the first container, wherein
the composition, comprises: a first therapeutic agent, comprising: a compound of the
present invention or a pharmaceutically acceptable salt form thereof; and,

(c) a package insert stating that the pharmaceutical composi:cion can be used
for the treatment of a thromboembolic disorder.

[00324] In another preferred embodiment, the present invention provides a
novel article of manufacture, further comprising:

(d) a second containef;

[00325] wherein components (a) and (b) are located within the second container
and component (c) is located within or outside of the second container.
[00326] In another embodiment, the present invention provides a novel article
of manufacture, comprising;

* (a) a first container;

(b) a pharmaceutical composition located within the first container, wherein
the composition, comprises: a first therapeutic agent, comprising: a compound of the
present invention or a pharmaceutically acceptable salt form thereof; and,

() a package insert stating that the pharmaceutical composition can be used in
combination with a second therapeutic agent to treat a thromboembolic disorder.
[00327] In another preferred embodiment, the present invention provides a
nove] article of manufacture, further comprising:

(d) a second container;
wherein components (a) and (b) are located within the second container and
component (c) is located within or outside of the second container.

[00328] The present invention may be embodied in other specific forms without
departing from the spirit or essential attributes thereof. This invention encompasses
all combinations of preferred aspects of the invention noted herein. It is understood
that any and all embodiments of the present invention may be taken in conjunction
with any other embodiment or embodiments to describe additional more preferred
embodiments. It is also to be understood that each individual element of the preferred
embodiments is its own independent preferred embodiment. Furthermore, any
element of an embodiment is meant to be combined with any and all other elements

from any embodiment to describe an additional embodiment.
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Compounds of the present invention containing an asymmetrically substituted atom
may be isolated in optically active or racemic forms. It is well known in the art how
to prepare optically active forms, such as by resolution of racemic forms or by
synthesis from optically active starting materials. Many geometric isomers of olefins,
C=N double bonds, and the like can also be present in the compounds described
herein, and all such stable isomers are contemplated in the present invention. Cis and
trans geometric isomers of the compounds of the present invention are described and
may be isolated as a mixture of isomers or as 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 invention and
intermediates made therein are considered to be part of the present invention.
Tautomers of compounds shown or described herein are considered to be part of the
present invention.
[00330] Preferably, the molecular weight of compounds of the present
invention is less than about 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, or 1000
grams per mole. More preferably, the molecular weight is less than about 950 grams
per mole. Even more preferably, the molecular weight is less than about 850 grams
per mole. Still more preferably, the molecular weight is less than about 750 grams per
mole.
[00331) The term "substituted," as used herein, means that any one or more
hydrogens on the designated atom is replaced with a selection from the indicated
group, provided that the designated atom's normal valency is not exceeded, and that
the substitution results in a stable compound. When a substituent is keto (.e.,=0),
then 2 hydrogens on the atom are replaced. Keto substituents are not present on
aromatic moieties.
[00332] The present invention is intended to include all isotopes of atoms
occurring in the present compounds. Isotopes include those atoms having the same
atomic number but different mass numbers. By way of general example and without
limitation, isotopes of hydrogen include tritium and deuterium. Isotopes of carbon
include C-13 and C-14.
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[00333] The present invention is also intended to include all stable oxides of
thiol and amino groups, even when not specifically written. When an amino group is
listed as a substituent, the N-oxide derivative of the amino group is also included as a
substituent. When a thiol group is present, the S-oxide and S,S-dioxide derivatives
are also included.

[00334] When any variable (e.g., R®) 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 R®, then said group may optionally be substituted
with up to two R® groups and R® at each occurrence is selected independently from the
definition of R®. Also, combinations of substituents and/or variables are permissible
only if such combinations result in stable compounds.

[00335] When a bond to a substituent is shown to cross a bond connecting two
atoms in a ring, then such subétituent may be bonded to any atom on the ring. When a
substituent is listed without indicating the atom via which such substituent is bonded
to the rest of the compound of a given formula, 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 stable compounds.

[00336] As used herein, "alkyl" is intended to include both branched and
straight-chain saturated aliphatic hydrocarbon groups having the specified number of
carbon atoms. C,., alkyl, is intended to include C,, C,, G, C,, Cs, Cg, Co, Cy, Co, and
Cio alkyl groups. Examples of alkyl include, but are not limited to, methyl, ethyl,
n-propyl, i-propyl, n-butyl, s-butyl, t-butyl, n-pentyl, and s-pentyl. "Haloalkyl" is
intended to include both branched and straight-chain saturated aliphatic hydrocarbon
groups having the specified number of carbon atoms, substituted with 1 or more
halogen (for example -C,F,, where v=1to 3 and w=1 to (2v+1)). Examples of
haloalkyl include, but are not limited to, trifluoromethyl, trichloromethyl,
pentafluoroethyl, and pentachloroethyl. "Alkoxy" represents an alkyl group as defined
above with the indicated number of carbon atoms attached through an oxygen bridge.
Cr.0 alkoxy, is intended to include C,, C,, Cs, C,, Cs, Cs, Cy, Cy, Cy, and C,y alkoxy
groups. Examples of alkoxy include, but are not limited to, methoxy, ethoxy,
n-propoxy, i-propoxy, n-butoxy, s-butoxy, t-butoxy, n-pentoxy, and s-pentoxy.
"Cycloalkyl" is intended to include saturated ring groups, such as cyclopropyl,
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cyclobutyl, or cycl:lopentyl. Cs.; cycloalkyl is intended to include G;, C,, Cs, Cq, and C,
cycloalkyl groups. Alkenyl" is intended to include hydrocarbon chains of either
straight or branched configuration and one or more unsaturated carbon-carbon bonds
that may occur in any stable point along the chain, such as ethenyl and propenyl. C,4
alkenyl is intended to include C,, G, C,, Cs, Cs, Cy, Cs, C,, and C,, 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. C,.;, Alkynyl is intended to
include C,, C,, C,, Cs, Cs, Cy, G, Cs, and Cy, alkynyl groups.

[00337] "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.
[00338] As used herein, "carbocycle" or "carbocyclic residue" is intended to
mean any stable 3, 4, 5, 6, or 7-membered monocyclic or bicyclic or 7, 8, 9, 10, 11,
12, or 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, [4.3.0]bicyclononane, [4.4.0]bicyclodecane,
[2.2.2]bicyclooctane, fluorenyl, phenyl, naphthyl, indanyl, adamantyl, and
tetrahydronaphthyl.
[00339] As used herein, the term "heterocycle" or “heterocyclic group” is
intended to mean a stable 3, 4, 3, 6, or 7-membered monocyclic or 7, 8,9,10,11, or
12-membered bicyclic or tricyclic heterocyclic ring which is saturated, partially
unsaturated or unsaturated (aromatic), and which consists of carbon atoms and 1, 2, 3,
4, or 5 ring heteroatoms independently selected from the group consisting of N, O and
S. Heterocycle includes any bicyclic group in which one heterocyclic ring is fused to
a second ring, which may be carbocyclic (e.g. benzo fusion) or heterocyclic. When a
heterocycle is referred to as an “aromatic heterocycle” or “heteroaryl,” this means that
a fully unsaturated, i.e., aromatic, ring is present in the heterocycle. An aromatic
heterocycle only requires one ring to be aromatic, if more than one ring is present.
The arorﬁatic portion of the aromatic heterocycle can be a carbocycle or heterocycle.
The nitrogen and sulfur heteroatoms in the heterocycle may optionally be oxidized
(i.e., N—O and S(O)p). The nitrogen atom may be unsubstituted (i.e., N or NH) or
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substituted (i.e., NR wherein R is a substituent) and may optionally be quaternized.
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 a carbon or on a nitrogen atom, if the resulting compound is
stable. It is preferred that when the total number of S and O atoms in the heterocycle
exceeds 1, then these heteroatoms are not adjacent to one another. It is preferred that
the total number of S and O atoms in the heterocycle is not more than 1. Itis to be
noted that total number of S and O atoms in the aromatic heterocycle is not more than
1. Bridged and spiro rings are also included in the definition of heterocycle. A
bridged ring occurs when one or more atoms (i.e., C, O, N, or S) link two non-
adjacent carbon or nitrogen atoms. Preferred bridges include, but are not limited to,
one carbon atom, two carbon atoms, one nitrogen atom, two nitrogen atoms, and a
carbon-nitrogen group. It is noted that a bridge always converts a monocyclic ring
into a trycyclic ring. When a ring is bridged, the substituents recited for the ring may
also be present on the bridge. Spiro rings are formed when to or more atoms (i.e., C,
O,N,orS)ofa chain,a.re' attached’to the same carbon atom of a heterocycle (or
carbocycle if fused to a heterocycle). When a spiro ring is present, the substituents
recited for the ring may also be present on the spiro.
[00340] Examples of heterocycles include, but are not limited to, acridinyl,
azocinyl, benzimidazolyl, benzofuranyl, benzothioﬁlranyl, benzothiophenyl,
benzoxazolyl, benzoxazolinyl, benzthiazolyl, benztriazolyl, benztetrazolyl,
benzisoxazolyl, benzisothiazolyl, benzimidazolinyl, carbazolyl, 4aH-carbazolyl,
carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, 2H6H-1,5,2-
dithiazinyl, dihydrofuro[2,3-b]tetrahydrofuran, furanyl, furazanyl, imidazolidinyl,
imidazolinyl, imidazolyl, 1H-indazolyl, indolenyl, indolinyl, indolizinyl, indolyl, 3H-
indolyl, isatinoyl, isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl,
isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl, methylenedioxyphenyl,
morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl,
1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl,
oxindolyl, pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxathinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, piperidonyl,
4-piperidonyl, piperonyl, pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl,
pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole, pyridoimidazole, pyridothiazole,
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pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl,
quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyl,
tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, tetrazolyl, 6H-1,2,5-
thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-
thiadiazolyl, thianthrenyl, thiazolyl, thienyl, thienothiazolyl, thienooxazolyl,
thienoimidazolyl, thiophenyl, triazinyl, 1,2,3-triazolyl, 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.
[00341] The phrase "pharmaceutically acceptable" is employed herein to refer
to those compounds, materials, compositions, and/or dosage forms which are, within
the scope of sound medical judgment, suitable for use in contact with the tissues of
human beings and animals without excessive toxicity, irritation, allergic response, or
other problem or complication, commensurate with a reasonable benefit/risk ratio.
[00342] As used herein, "pharmaceutically acceptable salts" refer to derivatives
of the disclosed compounds wherein the parent compound is modified by making acid
or base salts thereof. Examples of pharmaceutically acceptable salts include, but are
not limited to, mineral or organic acid salts of basic residues such as amines; alkali or
organic salts of acidic residues such as carboxylic acids; and the like. The
pharmaceutically acceptable salts include the conventional non-toxic salts or the
quaternary ammonium salts of the parent compound formed, for example, from non-
toxic inorganic or organic acids. For example, such conventional non-toxic salts
include, but are not limited to, those derived from inorganic and organic acids selected
from 2-acetoxybenzoic, 2-hydroxyethane sulfonic, acetic, ascorbic, benzene sulfonic,
benzoic, bicarbonic, carbonic, citric, edetic, ethane disulfonic, ethane sulfonic,
fumaric, glucoheptonic, gluconic, glutamic, glycolic, glycollyarsanilic,
hexylresorcinic, hydrabamic, hydrobromic, hydrochloric, hydroiodide, hydroxymaleic,
hydroxynaphthoic, isethionic, lactic, lactobionic, lauryl sulfonic, maleic, malic,
mandelic, methane sulfonic, napsylic, nitric, oxalic, pamoic, pantothenic,
phenylacetic, phosphoric, polygalacturonic, propionic, salicyclic, stearic, subacetic,
succinic, sulfamic, sulfanilic, sulfuric, tannic, tartaric, and toluene sulfonic.
[00343] The pharmaceutically acceptable salts of the present invention can be
synthesized from the parent compound that contains a basic or acidic moiety by
conventional chemical methods. Generally, such salts can be prepared by reacting the
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free acid or base forms of these‘compounds with a stoichiometric amount 6f 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 incorporated by reference.

[00344] 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 intended to cover prodrugs of the presently claimed compounds, methods
of delivering the same and compositions containing the same. "Prodrugs"' are
intended to include any covalently bonded carriers that 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 parent compound. Prodrugs include
compounds of the present invention wherein a hydroxy, amino, or sulthydryl group is
bonded to any group that, when the prodrug of the present invention is administered to
a mammalian subject, it cleaves to form a free hydroxyl, free amino, or free sulfhydryl
group, respectively. Examples of prodrugs include, but are not limited to, acetate,
formate and benzoate derivatives of alcohol and amine functional groups in the
compounds of the present invention.

[00345) "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, and formulation into an efficacious therapeutic agent.
[00346] "Substituted" is intended to indicate that one or more hydrogens on the
atom indicated in the expression using "substituted" is replaced with a selection from
the indicated group(s), provided that the indicated atom's normal valency is not
exceeded, and that the substitution results in a stable compound. When a substituent
is keto (i.e., =O) group, then 2 hydrogens on the atom are replaced.

[00347] As used herein, “treating” or “treatment” cover the treatment of a
disease-state in a mammal, particularly in a human, and include: (a) preventing the

disease-state from occurring in a mammal, in particular, when such mammal is
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predisposed to the disease-state but has not yet been diagnosed as having it; (b)
inhibiting the disease-state, i.e., arresting it development; and/or (c) relieving the
disease-state, i.e., causing regression of the disease state. )
[00348] "Therapeutically effective amount" is intended to include an amount of
a compound of the present invention or an amount of the combination of compounds
claimed effective to inhibit factor Xa. The combination of compounds is preferably a
synergistic combination. Synergy, as described, for example, by Chou and Talalay,
Adv. Enzyme Regul. 1984, 22:27-55, occurs when the effect (in this case, inhibition of
factor Xa) of the compounds when administered in combination is greater than the
additive effect of the compounds when administered alone as a single agent. In
general, a synergistic effect is most clearly demonstrated at sub-optimal
concentrations of the compounds. Synergy can be in terms of lower cytotoxicity,
increased antiviral effect, or some other beneficial effect of the combination compared

with the individual components.

SYNTHESIS

[00349] ~ The compounds of the present invention can be prepared in a number
of ways known to one skilled in the art of organic synthesis. The compounds of the
present invention can be synthesized using the methods described below, together
with synthetic methods known in the art of synthetic organic chemistry, or by
variations thereon as appreciated by those skilled in the art. Preferred methods
include, but are not limited to, those described below. The reactions are performed in
a solvent appropriate to the reagents and materials employed and suitable for the
transformations being effected. It will be understood by those skilled in the art of
organic synthesis that the functionality present on the molecule should be consistent
with the transformations proposed. This will sometimes 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 compound of the invention. Tt 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 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
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Wuts (Protective Groups In Organic Synthesis, Wiley and Sons, 1991). All
references cited herein are hereby incorporated in their entirety herein by reference.
[00350] Compounds of this invention can be prepared as shown in Scheme 1,
wherein an appropriately protected amino acid 1a is converted to compound 1¢ under
reductive amination conditions with a appropriately substituted ketone 1b . The
formation of lactam 1d is completed under coupling conditions. Deprotection of 1d
followed by sulfonation with a appropriately substituted sulfonyl chloride provides
compound 1e. Deprotection and reductive amination with a appropriately substituted
ketone or aldehyde provides the target compound 1f. (See Org Prep Proc Int, 1979,
11; Synthesis, 1974, 549.)

Scheme 1

NH;
,;;M =L NaBH;CN \@ EDCI
CbzHN + O N-Boc ——— —
CbzENY Ny O N-Boc DIEA
H,, Pd/C
Ch zHN'Q > RSO,Cl Q
N Boc \C

TEA N-Boc
0
> ,S\
NaBH(OAc)s \CN R
[00351] Compounds of this invention can also be prepared as outlined in

Scheme 2. Treatment of amino acid 2a with appropriately substituted amine 2b under
coupling conditions yields sulfide 2¢. Compound 2¢ is converted to its corresponding
sulfonium salt by treatment with methyl iodide and then to lactam 1d under basic
conditions, such as K,CO; or KHMDS. Following the procedures known to those
skilled in the art, compounds 2d can be obtained.
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Scheme 2
SMe R SMe
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1d 2d R;
[00352] Compounds of this invention can also be prepared as outlined in

5 Scheme 3. Amino acid 3a is coupled with appropriately substituted amine 3b to give
compound 3e¢. Under Mitsunobu conditions (Mitsunobu, Synthesis, 1981, 1), 3¢ is

converted to 1d, which is then converted to compound 1f via procedures known to

those skilled in the art.
10  Scheme3
OH II{ OH
A\ EDCI ;
AN Yy H 4 HZN—<_/N-Boc — N_~R Mitsunobu
DIEA CbzHN /] _—
0 (0] N-Boc
3a 3b 3c

N-Boc N.

R
! R
1
L

)
R — 0, )
CszN'g?\Itﬁ — S J:;;\I y
O —
7 C
1d 1f

[00353] Compounds of this invention can also be prepared as outlined in
Scheme 4 starting with 1a and an appropriately substituted ketone 4a via procedures

15  known to those skilled in the art.
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Scheme 4
NH.
2 $ R4a —_——— 02 ) R
Ny "t O R = RN
0 e 0O R4a
4a R4a

1a 1if

[00354] Alternatively, compounds of this invention can also be prepared as

5  outlined in Scheme 5 starting with 2a or 3a and an appropriately substituted amine Sa

via procedures known to those skilled in the art.

Scheme 5

’ SMe
CbZHN'gj:;H
0 R
2a

I\ R¥%® 0, R
+ HZN‘Q<R43 —— R’ S\H N\Qr

—— 4a
OH 5a © R4Ra
CbzHN OH "
J :
3a
10
[00355] Alternatively, compounds of this invention can also be prepared as

outlined in Scheme 6. Methylation of the appropriately protected amino acid 6a
followed by cyclization under basic condition provides lactam 6b. Ullman, Goldberg,
or Buchwald coupling of 6¢ with an appropriate —A-B moiety gives intermediate 6d,

15 which then is converted to compounds of this invention via procedures known to
those skilled in the art. (See Tetrahedron 1984, 40, 1433; Organic Lett. 2060, 2,1101;
Klapers et al. JACS, 2001, 123, 7727; Tet. Lett., 1999, 40, 2657.)
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Compounds of this invention with G, substitutions, 7a, are prepared as

5 outlined in Scheme 7 starting with 6e and halogen-G,, under basic conditions.

Scheme 7
)
,(S)\Z No G1-halogen
G H A-B -
0O base
6e
10 [00357]

0, )
G S\N N\A-B
G, O
7a

Alternatively, compounds of this invention containing a G, substitution

group can also be prepared as outlined in Scheme 8. Alkylation of 7a occurs under

basic conditions, and the G1 group can be further manipulated to give compounds of

this invention such as 8b and 8e.

15 Scheme 8
gz N) BrCH,CO,R (S)z N)
G ‘ﬁ “A-B —>  G°°N ~A-B
0 K,CO4 O
0
7a OR 8a

/ ester NHR?R%a
hydrolysis

0, )
¢ >N B

0 o
OH

8b
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[00358] Alternatively, a fully elaborated A-B moiety can be prepared as the
heterocyclic amine derivative shown in Scheme 9. Cyclization of 9a gives
heterocycle 9b, which then can be converted to compounds of this invention via

procedures known to those skilled in the art.

5
Scheme 9
H-N. heating or
C(CHM gL peN R
2,013
CbzHN R — = CbzHN (CHp)n —_—
NH .
n(H,C —
A(ELC), OOR (Hy )\« ‘
9a 9% 0]
R4a
v
(L0 AN
08N 0 \(
G G 0
n=0-2

© 9¢

[00359] Alternatively, a fully elaborated A-B moiety such as 10b can be
10 prepared as shown in Scheme 10, which then converted to compounds of this

invention 10¢ via procedures known to those skilled in the art.

Scheme 10

G % N
1. ~ALCl
cl I
10a

2.amination —_
o NB.B 10b
R 253
I~
N NHB; -
O;,:S—N\ O
G Gy 10c
15
[00360] Alternatively, a fully elaborated A-B moiety such as 11b and 11¢ can

be prepared as shown in Scheme 11, which then can be converted to compounds of

this invention 11d and 11e via procedures known to those skilled in the art.
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Scheme 11
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[00361] Semicarbazides can be prepared as shown in Scheme 12. The aniline jcan
5 . be reacted with an isocyanate to yield a urea. This compound can be cyclized under
tBuOK/THF conditions. The cyclic urea can be N-aminated in a one pot reaction
involving N-NO formation followed by the NO reduction to the corresponding amine.
The N-amino ureas can then be reacted with an appropriate reageﬁt to yield a desired
compound, which can be further functionalized on the remaining free position to give

10 the disubstituted derivatives.

Scheme 12

H,N. CH,Cy/ N, atm, H H
2 + O*——N\/H\/Cl 2/_.2_> Cl\/{/\]\/N N.
35%C n \ﬂ/
R

n

'
) tBuOK/THF

ap (T & N
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R'/S\N’N N, R'SO,CH N _N NaN NaNOy/H,S0, S0,

: e 1

(o} TEA 0o Zinc dust
R R

N N I)RCHO R

g 2)NaCNBHz/CH3COOH
) ) CH,Cly/TEA \R'COCI
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)OL an
—_— _N_ _N . ,N N
A=502 or CO or CH2 \ﬂ/ \©\ R"-CH2X \ﬂ/ \©\
o o)
R

CH,CL/TEA
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[00362] An alternative method was also developed and is outlined in Scheme
13. A p-halogeno aniline can be reacted with an isocyanate to yield a urea. This urea
can be cyclized, N-aminated, and the intermediate N-amino derivative trapped as a
Schiff base. Coupling with a 6-hydroxypyridine should yield to an intermediate,

5 which can be functionalized as in Scheme 1.

Scheme 13

HoN CHoCaf Np atm., H H
* o=——=nN o =227, q N _N
\©\ \/H?/ 38%C A hig
X 0
12 X
11 13
tBUOK/THF

n
H,N ~————  HN_ _N
: \[c])/ \Q Zinc dust \ﬂ/
X (o]
15 14
r[/\}} N OH
N N -z (HH
N N _N
JroL O Py
R ° N
1

16 G
CsCO4/DMF/130°CIN, 8 Y
o]

L,

10 [00363] One stereoisomer of a compound of Formula I may display superior
activity compared with the other. Thus, the following stereochemistries are

considered to be a part of the present invention.

0 0
g:\S/iN Ny B g:\s/:N\" Ny B
G O & 0
Ila IIIb
0] (0]
gis//\N Ny B (c;):\ < N Ny ®
15 6 0 6 o
IIic . IIId

78



PCT/US2004/031774

WO 2005/048922

10

15

20

25

Gl (0] 1 O
e It
[00364] When required, separation of the racemic material can be achieved by

HPLC using a chiral column or by a resolution using a resolving agent such as
described in Wilen, S. H. Tables of- Resolving Agents and Optical Resolutions 1972,
308 or using enantiomerically pure acids and bases. A chiral compound of the present
invention may also be directly synthesized using a chiral catalyst or a chiral ligand,
e.g., Jacobsen, E. Acc. Chem. Res. 2000, 33, 421-431 or using other enantio- and
diastereo-selective reactions and reagents known to one skilled in the art of
asymmetric synthesis.

[00365] 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
(S)-6-Chloro-naphthalene-z-sulfonic acid (1'-cyclopentyl-2-oxo-
[1,4‘]bipiperidinyl—3—yl)-amide
0]

W7

s?,QN
POOR S O‘D

[00366]  Step a: To a suspension of L-CBZ-Ornithine (5.05 g, 18.9 mmol) in
100 mL THi" was added 15 mL water (to make the mixture clear) followed by
addition of 1-BOC-4-oxo0-1-piperindine (3.78 g, 18.9 mmol). After being cooled to
0°C, sodium cyanoborohydride (1.19 g, 18.9 mmol) was added and the mixture was
allowed to stir at room temperature over night. Solvent was removed under reduced
pressure to leave the desired product as a solid. LC-MS found: (M+1)"=450.31.
[00367] Step b: To the solution of the product obtained from step a (18.9

mmol) in DMF (100 mL) at 0°C were added EDCI (3.60 g, 18.9 mmol) and DIEA
79
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(3.31 mL, 18.9 mmol). The reaction was stirred from 0°C to room temperature over
night. The reaction mixture was diluted with ethyl acetate and washed with 1.0 N
HCl(aq.), saturated NaHCO,, and brine. The organic layer was dried over magnesium
sulfate and concentrated. Column chromatography purification (silica gel,
50:50=ethyl acetate:hexane) gave the desired product as a white solid. LC-MS found:
(M+1)"=432.31.

[00368] Step ¢: The mixture of the product obtained from step b (283 mg, 0.66
mmol) in methanol was hydrogenated in the presence of a catalytic amount of 10%
Pd/C at 1 atm for 3hr at room temperature. The catalyst was filtered and removal of
solvent provided the desired product as a white solid. LC-MS found: (M+1)"=298.34.
[00369] Step d: To the mixture of the product obtained from step ¢ (172 mg,
0.58 mmol) in dichloromethane (10 mL) were added 6-chloro-naphthalene-2-sulfonyl
chloride (151 mg, 0.58 mmol) and DIEA (0.4 mL). After stirring at room temperature
for 2hr, the solvent was removed. Chromatography purification (silica gel, 0% to 50%
gradient ethyl acetate/hexane or HPLC 50% to 100% acetonitrile/water gradient)
provided the desired product as a white solid. LC-MS found: (M+1)"=522.23.
[00370] Step e: To the mixture of the product obtained from step d (153 mg‘,
0.29 mmol) in dichloromethane (10 mL) was added 3.0 mL of TFA. After stirring at
room temperature for 3hr, the} solvent was removed and the residue was dried under
vacuum. The desired product was obtained as a white solid. LC-MS found:
(M+1)*=422.20.

[00371] .Step f: To the mixture of the product obtained from step e (50 mg,
0.093 mmol) in anhydrous peroxide-free THF (5.0 mL), were added cyclopentanone
(0.1 mL) and sodium cyanoborohydride (8.8 mg, 0.14 mmol) or sodium

triacetoxyborohydride. The resulting mixture was stirred at room temperature for Shr.

‘The solvqnt was removed. HPLC separation (30% to 100% acetonitrile/water

gradient) gave (S)-6-Chloro-naphthalene-2-sulfonic acid (I'-cyclopentyl-2-oxo0-
[1,4Tbipiperidinyl-3-yl)-amide as a white solid. LC-MS found: (M=+1)"=490.75.

Example 2
(S)-6-Chloro-naphthalene-2-sulfonic acid (1'""-methyl-2-oxo-

[1,4';1',4"" terpiperidin-3-yl)-amide
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[00372] Following a procedure analogous to that described in Example 1, the
title compound was obtained as a white solid. LC-MS found: (M+1)"=519.31.

Example 3
(S)-6-Chloro-naphthalene-2-sulfonic acid [1-(1-cyclopentyl-piperidin-4-yl)-2-oxo-
pyrrolidin-3-yl]-amide

0

N

S\qur—l‘\l
ST

[00373] Following a procedure analogous to that described in Example 1, the
title compound was provided as white solid. LC-MS found: (M+1)" =476.37.

Example 4
(S)-6-Chloro-naphthalene-2-sulfonic acid (1'-isopropyl-2-oxo-[1,4'|bipiperidinyl-
3-y)-amide

(0]

%

s?,@
POOR N @Y

[00374] Following a procedure analogous to that described in Example 1, the
title compound was obtained as a white solid. LC-MS found: (M+1)"=464.31.

Example 5

(S)-6-Chloro-naphthalene-2-sulfonic acid (1'-cyclohexyl-2-0xo0-
[1,4']bipiperidinyl-3-yl)-amide
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[00375] Following a procedure analogous to that described in Example 1, the
title compound was obtained as a white solid.
[00376] LC-MS found: (M+1)*=504.31.
Example 6 ,
(5)-6-Chloro-naphthalene-2-sulfonic acid (1'-acetyl-2-oxo0-[1,4']bipiperidinyl-3-
yD-amide

q”o Q

S. N
SO AN
Cl N
0O

[00377] To 6-chloro-naphthalene-2-sulfonic acid (2-0x0-[1,4"Tbipiperidinyl-3-

yl)-amide (20 mg, 0.047 mmol), obtained as described in Example 3, in THF (2.5 mL)
were added 0.1 mL DIEA and 2 drops of acetic anhydride at 0°C. After stirring for
2hr, the mixture was diluted with methanol. The solvent was removed. HPLC
purification (30 to 100% acetonitrile/water) gave the title compound as a white solid.
LC-MS found: (M+1)*=464.17.

Example 7
(S)-6-Chloro-naphthalene-2-sulfonic acid [1'-(2-dimethylamino-acetyl)-2-oxo-
[1,4']bipiperidinyl-3-yl]-amide

00

W

oo

[00378] To a mixture of the product obtained from Example 3 (20 mg, 0.047
mmol) in THF/DMF (2.5/1.0 mL) were added DIEA (0.1 mL), N,N-dimethylglycine
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(50 mg), and BOP reagent (100 mg). The resulting mixture was stirred at 0°C for
1.5hr. The solvent was evaporated. HPLC separation (30% to 100%
acetonitrile/water) gave the title compound as a white solid. LC-MS found:
(M+1)"=507.26.

Example 8
(S)-[(6-Chloro-naphthalene-2-sulfonyl)-(1'-isopropyl-2-oxo-[1,4'|bipiperidinyl-3-

yl)-amino]-acetic acid methyl ester

Wy

Nerupash

Q0
S«

[00379] Step a: To a mixture of the product obtained from Example 1, step d
(69 mg, 0.13 mmol) in DMF (2.0 mL) at 0°C were added methyl bromoacetate (0.05
mL) and potassium carbonate (50 mg). After stirring at 0°C for 2hr, the solid was
filtered out, and the solvent was removed. HPLC purification (50% to 100%
acetonitrile/water) gave the desired product as a solid. LC-MS found:
(M+1)*=594.30.

[00380] Step b: To the mixture of the product obtained from above (25 mg,
0.043 mmol) in dichloromethane (1.0 mL) was added TFA (0.2 mL). The mixture
was stirred at room temperature for 1.5hr. The solvent was removed. The desired
product was obtained as a solid. LC-MS found: (M+1)"=494.20.

[00381] Step c: To the mixture of the product obtained from above in THF (3.0
mL) were added acetone (0.1 mL) and NaBH(OAc);. After stirring at room
temperature for Shr, 2 drops of TFA was added. The solvent was removed. HPLC
purification (30% to 100% acetonitrile/water) provided (S)-[(6-chloro-naphthalene-2-
sulfonyl)-(1'-isopropyl-2-oxo-[1,4'Tbipiperidinyl-3-yl)-amino]-acetic acid methyl ester
as a white solid. LC-MS found: (M+1)"=536.30.

Example 9
(S)-2-[(6-Chloro-naphthalene-2-sulfonyl)-(1'-isopropyl-2-oxo-[1,4']bipiperidinyl-

3-yl)-amino]-acetamide
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[00382] (5)-[(6-Chloro-naphthalene-2-sulfonyl)-(1 -isopropyl-2-oxo-
[1,4'Tbipiperidinyl-3-yl)-amino]-acetic acid methyl ester (the product obtained in
Example 8) was dissolved in 2.0M NH, in methanol (5.0 mL), and the mixture was
stirred at room temperature for 48hr. The solvent was removed. HPLC purification
(10% to 100% acetonitrile/water) provided the title compound as a white solid. LC-
MS found: (M+1)*=521.31.

Example 10
(S)-6-Chloro-naphthalene-2-sulfonic acid (1'-cyclobutyl-2-oxo-
[1,4']bipiperidinyl-3-yl)-amide

Q0
Feosstet

[00383] Following a procedure analogous t{) that described in Example 1, the
title compound was obtained as a white solid. LC-MS found: (M+1)"=476.30.

Example 11
(S)-6-Chloro-naphthalene-2-sulfonic acid [1'-(4-hydroxy-butyl)-2-oxo-
[1,4']bipiperidinyl-3-yl]-amide

2 Q oH
S. N
sonshels
Cl N
[00384] Following a procedure analogous to that described in Example 1,

where peroxide present THF was used in Step F, the title compound was obtained as a
white solid. LC-MS found: (M+1)=494.34,
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Example 12
(S)-6-Chloro-naphthalene-2-sulfonic acid (1'-sec-butyl-2-oxo0-[1,4']bipiperidinyl-

3-y)-amide
(6]

W

Jecasuey

Et

[00385] Following a procedure analogous to that described in Example 1, the
title compound was obtained as a white solid. LC-MS found: (M+1)"=478.29.

Example 13
(S)-6-Chloro-naphthalene-2-sulfonic acid [2-oxo-1'-(tetrahydro-pyran-4-yl)-
[1,4']bipiperidinyl-3-yl]-amide

0]

“s"f) N
oY O,

[00386] Following a procedure analogous to that described in Example 1, the
title compound was obtained as a white solid. LC-MS found: (M+1)*=506.29.

Example 14
(S)-6-Chloro-naphthalene-2-sulfonic acid (1'-methyl-2-ox0-[1,4']bipiperidinyl-3-
yD-amide

0]

e
SOARRe

cal O N

[00387] Following a procedure analogous to that described in Example 1, the

title compound was obtained as a white solid. LC-MS found: (M+1)*=436.24.

Example 15
(R)-6-Chloro-naphthalene-2-sulfonic acid (1'-isopropyl-2-oxo-[1,4']bipiperidinyl-
3-yl)-amide
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[00388] Following a procedure analogous to that described in Example 1, when
D-CBZ-ornithine was used, the title compound was obtained as a white solid. LC-MS
found: (M+1)*=464.23

Example 16
(S)-6-Chloro-naphthalene-2-sulfonic acid [1'-(1—ethyl—propyl)-Z—oxo-
[1,4']bipiperidinyl-3-yl]-amide '

Q0

[\

ST OQ?

[00389] Following a procedure analogous to that described in Example 1, the
title compound was obtained as a white solid. LC-MS found: (M+1)"=492.36.

Example 17
(S)-6-Chloro-naphthalene-2-sulfonic acid (1'-ethyl-2-oxo-[1,4']bipiperidinyl-3-
yl)-amide

0]

W

0
Cl OO S\}YEE\I\Q\H /

Me

[00390] Following a procedure analogous to that described in Example 1, the
title compound was obtained as a white solid. LC-MS found: (M-+1)"=450.32.

Example 18
(S)-6-Chloro-naphthalene-2-sulfonic acid [1-(1-isopropyl-piperidin-4-y1)-2-oxo-
pyrrolidin-3-yl]-amide
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[00391] Step a: To a suspension of L-4-amino-2-benzyloxycarbonylamino-
butyric acid (3.12 g, 12.4 mmol) in THF (100 mL) were added water (20 mL or till the
mixture turned clear) and 4-oxo-1-BOC-piperidine (2.47 g, 12.4 mmol), followed by
addition of NaBH;CN (0.93 g, 14.9 mmol). The mixture was stirred at room
temperature for 3hr. The solvent was removed, and the desired product was obtained
as a solid. LC-MS found: (M+1)*=436.32.

[00392] Step b: To the mixture of the product obtained from above (12.4
mmol) in DMF (80 mL) at 0°C were added EDCI (2.38 g, 12.4 mmol) and DIEA (2.16
mlL, 12.4 mmol). The resulting mixture was stirred from 0°C to room temperature for
7hr. The reaction mixture was diluted with ethyl acetate (300 mL) and washed with
water, saturated NaHCO;, and brine. The organic layer was dried over magnesium
sulfate and concentrated. HPLC purification (30% to 100% acetonitrile/water
gradient) gave the desired product as a white solid. LC-MS found: (M-+1)*=418.36.
[00393] Step c: The mixture of the product obtained from above (274 mg, 0.66
mmol) in methanol was hydrogenated in the presence of a catalytic amount of 10%
Pd/C at 1 atm over night. The catalyst was filtered out and removal of solvent
provided the desired product as a white solid. LC-MS found: (M+1)"=284.27.
[00394] Step d: To the mixture of the product obtained from above (184 mg,
0.65 mmol) in dichloromethane (6 mL) were added 6-chloro-naphthaiene-2-su1fonyl
chloride (170 mg, 0.65 mmol) and DIEA (0.4 mL). The resulting mixture was stirred
at room temperature for 2hr. The solvent was removed. Chromatography purification
(0% to 50% gradient ethyl acetate/hexane or 50% to 100% acetonitrile/water HPLC)
provided the desired product as a white solid. LC-MS found: (M+1)"=508.30.
[00395] Step e: TFA (2 mL) was added to the solution of the product obtained
from above (260 mg, 0.51 mmol) in dichloromethane (10 mL). After stirring at room
temperature for 1.5hr, the solvent was removed, and the residue was dried under
vacuum to leave the desired product as a solid. LC-MS found: (M+1)*=408.20.
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[00396] Step f: To the mixture of the product obtained from above (20 mg,
0.049 mmol) in anhydrous peroxide free THF (5.0 mL) were added acetone (0.2 mL)
and sodium cyanoborohydride (10 mg) or sodium triacetoxyborohydride. The mixture
was stirred at room temperature for 8hr. The solvent was removed. HPLC
purification (30% to 100% acetonitrile/water gradient) gave (S)-6-chloro-naphthalene-
2-sulfonic acid [1-(1-isopropyl-piperidin-4-yl)-2-oxo-pyrrolidin-3-yl]-amide as a
white solid. LC-MS found: (M+1)*=450.28.

Example 19
(S)-4-[3-(6-Chloro-naphthalene-2-sulfonylamino)-2-oxo-pyrrolidin-1-yl]-
piperidine-1-carboxylic acid tert-butyl ester

0
S. N
Y @
Cl “Boc
[00397] Following a procedure analogous to that described in Example 18, the

title compound was obtained as a white solid. LC-MS found: (M+1)"=508.30.

Example 20
(8)-6-Chloro-naphthalene-2-sulfonic acid {1-[1-(4-hydroxy-butyl)-piperidin-4-
yl]-2-0xe-pyrrolidin-3-yl}-amide

Q0
S\H N.
LI é Toron
[00398] Following a procedure described in Example 18, when peroxide

containing THF was used as solvent, the title compound was obtained as a white solid.

LC-MS found: (M+1)"=480.26.
Example 21

(S)-6-Chloro-naphthalene-2-sulfonic acid [1-(1-cyclohexyl-piperidin-4-yl)-2-oxo-
pyrrolidin-3-yl]-amide
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[00399] Following a procedure analogous to that described in Example 18, the
title compound was obtained as a white solid. LC-MS found: (M+1)"=490.27.

Example 22
(S)-6-Chloro-naphthalene-2-sulfonic acid [1-(4-isopropyl-cyclohexyl)-2-oxo-
pyrrolidin-3-yl]-amide

Qo
S N
Y
Cl
[00400] Step a: To the suspension of L-4-amino-2-benzyloxycarbonylamino-

butyric acid (2.16 g, 8.57 mmol) in THF (60m) were added water (20 mL, till the
mixture turned clear) and 4-isopropylcyclohexanone (1.50 g, 10.7 mmol), followed by
addition of NaBH,CN (0.65 g, 10.3 mmol). The mixture was stirred at room
temperature for 3.5hr. The solvent was removed, and the desired product was
obtained as a solid. LC-MS found: (M+1)*=377.33.

[00401] Step b: To the mixture of the product obtained from above (8.57
mmol) in DMF (40 mL) at 0°C were added EDCI (2.46 g, 12.8 mmol) and DIEA (1.49
mL, 8.57 mmol). The mixture was stirred from 0°C to room temperature for 20hr.
The reaction mixture was diluted with ethyl acetate (300 mL) and washed with
water,1.0N HCI, saturated NaHCOs;, and brine. The organic layer was dried over
magnesium sulfate and concentrated. Silica gel flash chromatography (0% to 100%
ethyl acetate/hexane gradient) purification gave the desired product as a white solid.
LC-MS found: (M+1)*=359.36.

[00402) Step ¢: The mixture of the product obtained from above (372 mg, 1.0
mmol) in methanol was hydrogenated in the present of catalytic amount of 10% Pd/C
at 1 atm over night. The catalyst was filtered out, and removal of solvent provided the
desired product as a white solid. LC-MS found: (M+1)"=225.31.
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[00403] Step d: To the mixture of the product obtained from above (34 mg,
0.15 mmol) in dichloromethane (5 mL) were added 6-chloro-naphthalene-2-sulfonyl
chloride (34 mg, 0.13 mmol) and DIEA (0.2 mL). After stirring at room temperature
for 2hr, the solvent was removed. HPLC purification (50% to 100% acetonitrile/water
gradient) provided (S)-6-chloro-naphthalene-2-sulfonic acid [1-(4-isopropyl-
cyclohexyl)-2-oxo-pyrrolidin-3-yl]-amide as a white solid. LC-MS found:
(M+1)"=449.30.

Example 23
(S)-Naphthalene-2-sulfonic acid (1'-isopropyl-2-oxo-[1,4']bipiperidinyl-3-yl)-

amide

W

cottra

[00404] Following a procedure analogous to that described in Example 1, the
title compound was obtained as a white solid. LC-MS found: (M+1)*=430.35.

Example 24
(S)-6-Chloro-benzo[b]thiophene-2-sulfonic acid (1'-isopropyl-2-oxo-
[1,4']bipiperidinyl-3-yl)-amide

g* S/‘H'@GY

[00405] Following a procedure analogous to that described in Example 1, the
title compound was obtained as a white solid. LC-MS found: (M+1)*=470.23.

Example 25
(S)-5-Chloro-benzo[b]thiophene-2-sulfonic acid (1'-isopropyl-2-oxo-

[1,4']bipiperidinyl-3-yl)-amide
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[00406] Following a procedure analogous to that described in Example 1, the
title compound was obtained as a white solid. LC-MS found: (M+1)"=470.28.

Example 26
(S)-5-Chloro-thiophene-2-sulfonic acid (1'-isopropyl-2-oxo-[1,4']bipiperidinyl-3-
yl)-amide

W7

O S‘E@GY

[00407] Following a procedure analogous to that described in Example 1, the

Cl

 title compound was obtained as a white solid. LC-MS found: (M+1)"=420.23.

Example 27
(S)-7-Chloro-naphthalene-2-sulfonic acid (1'-isopropyl-2-oxo-[1,4'|bipiperidinyl-
3-yl)-amide

0

V7

pecistel

[00408] Following a procedure analogous to that described in Example 1, the
title compound was obtained as a white solid. LC-MS found: (M+1)"=464.34.

Example 28

(S)-6-Bromo-naphthalene-2-sulfonic acid (1'-isopropyl-2-oxo-[1,4']bipiperidinyl-
3-y)-amide
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Nsvasney

[00409] Following a procedure analogous to that described in Example 1, the

- title compound was provide as a white solid. LC-MS found: (M+1)*=508.3.

Example 29
(S)-5-Chloro-1H-indole-2-sulfonic acid (1'-isopropyl-2-oxo-[1,4'|bipiperidinyl-3-
yD-amide

@HE'QGY

i
.

[00410] Following a procedure analogous to that described in Example 1, the
title compound was obtained. LC-MS found: (M+1)"=553.3.

Example 30
(S)-Benzo[b]thiophene-2-sulfonic acid (1'-isopropyl-2-oxo-[1,4'|bipiperidinyl-3-
yD-amide

I o )

[00411] Following a procedure analogous to that described in Example 1, the
title compound was obtained as a solid. LC-MS found: (M+1)"=436.37.

(S)-2-(5-Chloro-thiophen-2-yl)-ethenesulfonic acid (1'-isopropyl-2-oxo-
[1,4']|bipiperidinyl-3-yl)-amide
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[00412] Following a procedure analogous to that described in Example 1, the

title compound was obtained as a solid. LC-MS found: (M+1)"=446.34.

Example 32
(S)-2-Methyl-quinoline-6-sulfonic acid (1'-isopropyl-2-oxo-[1,4'|bipiperidinyl-3-
yD-amide

00

Wy

P S N
H,C” N EJ;; \Gﬁ/

[00413] Following a procedure analogous to that described in Example 1, the
title compound was obtained as a solid. LC-MS found: (M+1)*=445.5.

Example 33
(S)-5-Chloro-thieno[3,2-b]pyridine-2-sulfonic acid (1'-isopropyl-2-oxo-
[1,4']bipiperidinyl-3-yl)-amide

{T Y O‘r

[00414] Following a procedure analogous to that described in Example 1, the
title compound was obtained as a solid. LC-MS found: (M+1)"=471.35.

Example 34

(S)-2-(4-Chloro-phenyl)-ethenesulfonic acid (1'-isopropyl-2-oxo-
[1,4']bipiperidinyl-3-yl)-amide
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[00415] Following a procedure analogous to that described in Example 1, the
title compound was obtained as a solid. LC-MS found: (M+1)"=440.38.

Example 35
(S)-2-Thiophen-2-yl-ethanesulfonic acid (1'-isopropyl-2-oxo-[1,4'|bipiperidinyl-3-
yD-amide

0]

\*7

o S\OHJ?“UY

[00416] A mixture of (S)-2-(5-chloro-thiophen-2-yl)-ethenesulfonic acid 1-
isopropyl-2-oxo-[1,4'bipiperidinyl-3-yl)-amide (example 31, 10 mg) in MeOH (1.0
ml) was hydrogenated in the presence of catalytic amount of 5% Pd/C at 1 atm 1hr.
Filtration and HPLC purification (30% to 100% acetonitrile/water gradient) gave the
desired product as a white solid. LC-MS found: (M+1)"=414.41.

Example 36
(S)-{(6-Chloro-naphthalene-Z-sulfonyl)-[1-(1-isopropyl-piperidin—4-yl)-2-oxo-
pyrrolidin-3-yl]-amino}-acetic acid

0,0

W7

OH

[00417] Step a: To a mixture of 4-[3 -(6-chloro-naphthalene-2-sulfonylamino)-
2-oxo-pyrrolidin-1-yl]—piperidine—l-carboxylic acid tert-butyl ester (example 19, 57
mg, 0.11 mmol) in DMF (3.0 mL) at 0°C were added potassium carbonate (50 mg)
and fert-butyl bromoacetate (0.1 mL). After stirring for 2hr, the mixture was filtered.
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The filtrate was purified by HPLC (60% to 100% acetonitril/water gradient) and the
desired product was obtained as a solid. LC-MS found: (M+1)"=622.54.

[00418] Step b: TFA (1.0 mL was added to the mixture of the product (61 mg)
obtained from above in dichloromethane (5.0 mL). The mixture was stirred at rt for
2hr. The solvent and excessive TFA were removed under reduced pressure, and the
desired product was obtained as a solid. LC-MS found: (M+1’)+=466.29.

[00419] Step c: To the mixture of the product obtained from above in THF (5.0
mL) was added acetone (0.2 mL). After stirring at rt for 10min, NaBH(OAc); (50 mg)
was added, and the resulting mixture was stirred at rt for 7hr. The solvent was
removed, and the residue was purified by PHLC (30%-100% acetonitrile/water
gradient) to provid (5)-{(6-chloro-naphthalene-2-sulfonyl)-[ 1-(1-isopropyl-piperidin-
4-yl)-2-oxo0-pyrrolidin-3-yl]-amino}-acetic acid as a white solid. LC-MS found:
(M+1)"=508.36.

Example 37
(S)-6-Chloro-benzo[b]thiophene-2-sulfonic acid [1-(1-isopropyl-piperidin-4-yl)-2-
oxo-pyrrolidin-3-yl]-amide

Q0

> ¥ H,?G .

Cl

[00420] Following a procedure analogous to that described in Example 18,
when L-4-amino-2-benzyloxycarbonylamino-butyric acid was used, the title
compound was obtained as a white solid. LC-MS found: (M+1)*=456.30.

Example 38
(S)-5-Chloro-thieno[3,2-b]pyridine-2-sulfonic acid [1-(1-isopropyl-piperidin-4-
yD-2-oxo-pyrrolidin-3-yl]-amide

[\

5T S\H'?GY
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[00421] Following a procedure analogous to that described in Example 18, the
title compound was obtained as a white solid. LC-MS found: (M+1)*=457.30.

Example 39
(S)-2-(5-Chloro-thiophen-2-yl)-ethenesulfonic acid [1-(1-isopropyl-piperidin-4-
yD-2-oxo-pyrrolidin-3-yl]-amide

Q

N

<N
Cl<\;'s/\/ 0 \O\Ij/

[00422] Following a procedure analogous to that described in Example 18, the
title compound was obtained as a solid. LC-MS found: (M+1)"=432.43,

Example 40
(S)-6-Amino-pyridine-3-sulfonic acid [1-(1-isopropyl—piperidin-4-y1)—2-oxo-
pyrrolidin-3-yl]-amide

Q.0
ISR SRS
H,N" N~ 0 N

T

[00423] Following a procedure analogous to that described in Example 18, the
title compound was obtained as a solid. LC-MS found: M+1)"=382.4,

Example 41
(S)-6-Bromo-naphthalene-2-sulfonic acid [1-(1-isopropyl-piperidin-4-yl)-2-oxo-
pyrrolidin-3-yl]-amide

Q.0

oC S‘EJ?“@Y

[00424) Following a procedure analogous to that described in Example 18, the
title compound was obtained as a solid. LC-MS found: (M+1)"=494/49629.
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Example 42
(S)-5-Chloro-thiophene-2-sulfonic acid [1-(1-isopropyl-piperidin-4-y1)-2-oxo-
pyrrolidin-3-yl]-amide

Q.0
S< N
T e
Cl j/
[00425] Following a procedure analogous to that described in Example 18, the

title compoﬁnd was obtained as a solid. LC-MS found: (M+1)"=406.29.

Example 43
(S)-3-Methyl-isoquinoline-7-sulfonic acid [1-(1-isopropyl-piperidin-4-yl)-2-oxo-
pyrrolidin-3-yl]-amide

Q0
TG )
™ O N\I/
[00426] Following a procedure analogous to that described in Example 18, the

title compound was obtained as a solid. LC-MS found: (M+1)"=431.3.

Example 44
(S)—N—[1—(1-Isopropyl-piperidin-4-yl)-2-ox0-pyrrolidin-3-yl]-3-pyrazol—1-yl-
benzenesulfonamide

\\S//O N
if0e
O NW/
N.
i\ //N

[00427] Following a procedure analogous to that described in Example 18, the
title compound was obtained as a solid. L.C-MS found: (M+1)"=432.39.
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Example 45
(S)-1H-Indazole-6-sulfonic acid [1-(1-isopropyl-piperidin-4-yl)-2-oxo-pyrrolidin-
3-yl]-amide

Y

© N
N NY ;
N\\;@/ i Y \Q‘T\r
5 [00428] Following a procedure analogous to that described in Example 18, the
title compound was obtained as a solid. LC-MS found: (M+1)"=406.4.

Example 46
(8)-5'-Chloro-[2,2'[bithiophenyl-5-sulfonic acid [1-(1-isopropyl-piperidin-4-yl)-2-
10 oxo-pyrrolidin-3-yl]-amide

s
N
N

oov?
X N

\s i O\Q\I\I/
s

Cl

[00429] Following a procedure analogous to that described in Example 18, the
title compound was obtained as a solid. LC-MS found: (M+1)"=488.30.

15
Example 47
(S)-2-Methyl-benzothiazole-6-sulfonic acid [1-(1-isopropyl-piperidin-4-yI)-2-oxo-
pyrrolidin-3-yl}-amide
\\S//O N
S ~
— H O” Qj/
20

[00430] Following a procedure analogous to that described in Example 18, the
title compound was obtained as a solid. LC-MS found: (M+1)*=437.47.
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Example 48
(S)-Naphthalene-2-sulfonic acid [1-(1-isopropyl-piperidin-4-yl)-2-oxo-pyrrolidin-
3-yl]-amide

¥

seushes

[00431] Following a procedure analogous to that described in Example 18, the
title compound was obtained as a solid. LC-MS found: (M+1)*=416.39.

Example 49
(S)-N-{2-Chloro-4-[1-(1-isopropyl}-piperidin-4-yl)-2-oxo-pyrrolidin-3-
ylsulfamoyl]-phenyl}-acetamide

Q0

)(iﬁ J;E(S:HJ\?NW@]N y ,

[00432] Following a procedure analogous to that described in Example 18, the
title compound was obtained as a solid. LC-MS found: (M+1)*=457.34.

Example 50
(S)-3-Cyano-N-[1-(l-isopropyl—piperidin—4-yl)-2-0X0-pyrrolidin-3-yl]—
benzenesulfonamide

Q\ Y

Gy

[00433] Following a procedure analogous to that described in Example 18, the
title compound was obtained as a solid. LC-MS found: (M+1)"=391.36.

Example 51
(S)-3-Chloro-N-[1-(1-isopropyl-piperidin-4-yl)-2-0xo-pyrrolidin-3-yl]-

benzenesulfonamide
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[00434] Following a procedure analogous to that described in Example 18, the

title compound was obtained as a solid. LC-MS found: (M+1)"=400.33.

Example 52
(S)-Quinoxaline-6-sulfonic acid [1-(1-isopropyl-piperidin-4-yl)-2-oxo-pyrrolidin-
3-yl]-amide

(0)

N7

segsiel

[00435] Following a procedure analogous to that described in Example 18, the
title compound was obtained as a solid. LC-MS found: (M+1)"=418 4.

Example 53
(S)-Quinoline-7-sulfonic acid [1-(1-isopropyl-piperidin-4-y1)-2-oxo-pyrrolidin-3-
yll-amide

N\

SeEsaey

[00436] Following a procedure analogous to that described in Example 18, the
title compound was obtained as a solid. LC-MS found: (M+1)"=417.49.

Example 54
(8)-3-Chloro-1H-indole-6-carboxylic acid [1-(1-isopropyl-piperidin-4-yI)-2-oxo-
pyrrolidin-3-yl]-amide

Cl
100



WO 2005/048922

10

15

20

25

« o)
QYO

PCT/US2004/031774

[00437] Following a procedure analogous to that described in Example 18, the
title compound was obtained as a solid. LC-MS found: (M+1)"=403.39.

Example 55
(S)-6-Chloro-naphthalene-2-sulfonic acid [1-(1-isopropyl-piperidin-4-yl)-2-oxo-
pyrrolidin-3-yl]-methyl-amide

Q0
seses
cl Me O N\rMe
Me
[00438] Following a similar procedure to that described in Example 36, the title

compound was obtained as a white solid. LC-MS found: (M+1)"=464.38.

Example 56
(S)-6-Chloro-naphthalene-2-sulfonic acid [1-(1-isobutyl-piperidin-4-y1)-2-oxo-
pyrrolidin-3-yl]-amide

Qo
0 S‘EJ?“O@

[00439] Following a similar procedure to that described in Example 18, the
title compound was obtained as a white solid. LC-MS found: (M+1)*=464.37.

Example 57
(S)-6-Chloro-naphthalene-2-sulfonic acid {2-0x0-1-[1-(propane-2-sulfonyl)-
piperidin-4-yl]-pyrrolidin-3-yl}-amide

0)

N

N
O
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[00440] Following a procedure analogous to that described in Example 1, the
title compound was obtained as white solid. LC-MS found: M+1)" =514.31.

Example 58
(S)-6-Chloro-naphthalene-2-sulfonic acid [1-(1-ethyl-piperidin-4-yI)-2-oxo-

Q,
Jesssney

[00441] Following a procedure analogous to that described in Example 1, the
title compound was obtained as white solid. LC-MS found: (M+1)" = 436.33.

pyrrolidin-3-yl]-amide

Example 59
(5)-6-Chloro-naphthalene-2-sulfonic acid [1-(1-cyclopentyl-azetidin-3-yl)-2-oxo-
pyrrolidin-3-yl]-amide

o og p=NN

[00442] Following a procedure analogous to that described in Example 1, the
title compound was provided as white solid. LC-MS found: (M+1)* = 448.38.

Example 60
(S)-{4-[3-(6-Chloro-naphthalene-Z-sulfonylamino)-2-oxo-pyrrolidin—1-yl]—
cyclohexyl}-carbamic acid tert-butyl ester

\%7

Nevisnoll

[00443] Following a procedure analogous to that described in Example 1, the
title compound was provided as white solid. LC-MS found: (M+1)* = 522.45.
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Example 61
(S)-6-Chloro-naphthalene-2-sulfonic acid [1-(4-diethylamino-cyclohexyl)-2-oxo-
pyrrolidin-3-yl]-amide

N\

ooy 0o

[00444] Following a procedure analogous to that described in Example 1, the
title compound was provided as white solid. LC-MS found: (M+1)"=478.42.

Example 62
(5)-6-Chloro-naphthalene-2-sulfonic acid [trans-1-(4-methylamino-cyclohexyl)-Z-

0xo-pyrrolidin-3-yl]—amide
S\
Y U
Cl

[00445] Following a procedure analogous to that described in Example 1, the
title compound was provided as white solid. LC-MS found: (M+1)* = 436.34.

Example 63
(S)—[(6—Chloro-naphthalene-Z-sulfonyl)—(l'-isopropyl-2-oxo-[1,4']bipiperidinyl-3-

yD-amino]-acetic acid

\"/

Becsqact

CO?_H

[00446] Following a procedure analogous to that described in Example 1, the
title compound was provided as white solid. LC-MS found: M+1)"=52247.
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Example 64
(S)-6-Chloro-N-ethyl—N~(1-(1-isopropylpiperidin-4-yl)-2-0xopyrrolidin-3-
yDnaphthalene-2-sulfonamide

Ssoagiel

[00447] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=478.39.

Exampie 65
(S)-6-Chloro-N—(cyanomethyl)-N—(l-(1-isopropylpiperidin-4-yl)-2-0xopyrrolidin-
3-yDnaphthalene-2-sulfonamide

O

[00448] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=489.42,

Example 66
(S)-6-Chloro—N—(1-(1-isopropylpiperidin-4-yl)-2-oxopyrrolidin-3-y1)-N-(pyridin-
3-ylmethyl)naphthalene-2-sulfonamide

Qo

jeen Nﬁ“@
O N
Cl
/_\N 7/
[00449] Following a procedure analogous to that described above, the title

compound was obtained as a white solid. LC-MS found: (M+1)*=541.48.
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Example 67
(S)-6-Chloro-N-(1-(1-is0propylpipgridin-4-yl)-2-oxopyrrolidin-3-yl)-N -(pyridin-~
4—ylmethyl)naphthalene—Z-sulfonamide

LT S‘b

[00450] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=541.48.

Example 68
(S)—N-Benzyl-6-chloro,-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopyrrolidin-3—
yl)naphthalene—Z-sulfonamide

ST b@

[00451] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=540.49.

Example 69
(S)-6-Chloro-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopyrrolidin-3-yl)-N-(pyridin-
-ylmethyl)naphthalene-Z-sulfonamide

\‘ //

ST \DU

[00452] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=541.5.
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Example 70
(S)-6-Chloro-N—isobutyl-N-(l—(l-isopropylpiperidin-4-yl)-2-0x0pyrrolidin-3-
ylnaphthalene-2-sulfonamide

[00453] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=506.47.

Example 71
(S)-6-Chloro-S-ﬂuoro-N—(l-(l-isopropylpiperidin~4-yl)-2-0xopiperidin-3-
yDbenzo[b]thiophene-2-sulfonamide

O

W /,O
H
F_g >/:S O Nj/
Cl

[00454] Following a procedure analogous to that described above, the title

* compound was obtained as a white solid. LC-MS found: (M+1)"=504.26.

)
Example 72

(S)-6-Chlor0-N—(1-(1-isopropylpiperidin-4-yl)-2-oxopyrrolidin-3-yl)-N-(thiazol—4-

ylmethyl)naphthalene-2-sulfonamide

Neeaguey

Ny S

[00455] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=547.41.
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Example 73
(S)-6-Chloro—N—(1-(1-isopropylpiperidin-4-yl)-2-oxopyrrolidin-3-yl)-N—((Z-
methylthiazol—4-yl)methyl)naphthalene-z-sulfonamide

oy J?O

NY

Me

[00456] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=561.47.

Example 74
(S)-6-Chloro-N—(cyclopropylmethyl)-N—(l-(1-isopropylpiperidin-4-yl)-2-
0x0pyrrolidin—3-yl)naphthalene-Z-sulfonamide

\‘ ’/

LS \> 7@ (.

[00457] Following a procedure analogous to that described above, the title

‘compound was obtained as a white solid. LC-MS found: (M+1)"=504.42.

Example 75
(S)-Methyl 2-(2-chlor0-N—(1-(1-isopropylpiperidin-4-yl)-2-oxopyrrolidin-3-
yl)naphthalene-6-sulfonamido)acetate

\\/,

Sagey

[00458] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. I.C-MS found: (M+1)*=522 46,
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Example 76
(S)-Z-(Z-Chlor0~N-(1-(1-isopropylpiperidin-4-yl)-2-0x0pyrrolidin-3-
yl)naphthalene-6-sulfonamido)acetamide

\\ 2

Saael

NH2

[00459] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)*=507.35.

Example 77
(S)-6-(\?hloro—N—(1—(1-isopropylpiperidin-4~y1)-2-oxopiperidin-S-yl)-N—

methylnaphthalene-2-sulfonamide

\\/

Fseastol

[00460] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=478.34.

Example 78

(S)-6-Chloro-N-(cyanomethyl)-N -(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-

yDnaphthalene-2-sulfonamide

[00461] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=503.39.
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Example 79
(S)-6-Chloro—N—ethyl-N—(l-(l—isopropylpiperidin-4-yl)-2—oxopiperidin—3—
yl)naphthalene-2-sulfonamide

Q

N7

[00462] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=492.37.

Example 80
(S)-S-Bromo-N-(l-(1-is0propylpiperidin-4-yl)-2-oxopiperidin-3-yl)-3-
methylbenzo[b]thiophene-2-sulfonamide

O\\ /O

= S:N'Q\l
Br S H O N\r

[00463] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)*=530.27.

Example 81
(S)-5-Chloro-N -(1-(1-isopropylpiperidin-4-yl)—2-ox0piperidin-3-yl)-3-
methylbenzo[b]thiophene-2-sulfonamide

Q.0

¢4

-S4 NVQ\I
H
cl S o) O\l\r

[00464] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=484.31.
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Example 82
(S)-6-Chloro-N. -(1-(1-isopropylpiperidin-4-yl)-2—ox0piperidin—3-yl)-N-((2-
methylthiazol-4-yl)methyl)naphthalene-2-sulfonamide

\\ /

T

[00465] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=575.43,

Example 83
(S)-6-Chlor0-N—(1-(1-isopropylpiperidin-4-yl)-2-ox0piperidin-3-yl)-N-(thiazol—4-
ylmethyl)naphthalene-2-sulfonamide

QO

SN

[00466] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)*=561.35.

Example 84
(S)—6-Chlor0—N—(l~(1—isopropylpiperidin-4—yl)-2-oxopiperidin-3-yl)-N—((5—
methylisoxazol—3-yl)methyl)naphthalene—Z-sulfonamide

\\/

[00467] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=559.37.
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Example 85
(S)~6—Chloro-N—((3,5-dimethylisoxazol—4-yl)methyl)—N—(1-(1-isopropylpiperidin-4-
yl)-2-oxopiperidin-S-yl)naphthalene-2-sulfonamide

N

Nevysach

=
/)

O-N

[00468] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=573.38.

Example 86
(S)-6-Chlor0-N—(1-(1-isopropylpiperidin-4-yl)-2—oxopiperidin-3-yl)-N-
methylbenzo[b]thiophene-2-sulfonamide

Q.0
~ S\N N\O
§ §s o NY
cl ,

[00469] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)*=484.35,

Example 87

(S)-6-Chloro-N-(cyanomethyl)-N-(l-(1-isopropylpiperidin—4-yl)-2-oxopiperidin-S-
yDbenzo[b]thiophene-2-sulfonamide

[00470] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=509.36.
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Example 88
(S)-Methyl 2-(6-chlor0—N—(1-(1-is0propylpiperidin-4-yl)—2-0xopiperidin-3-
yDbenzo[b]thiophene-2-sulfonamido)acetate

QL0

SN S‘NVQ\]\O
{;@/ kCogMe Nj/

Cl

[00471] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=542.38.

Example 89
(S)-2-(6-Chloro-N -(1-(1-isopropylpiperidin-4—yl)-2-oxopiperidin-3-
yl)benzo[b]thiophene—Z-sulfonamido)acetic acid

QL0

KON
{ﬁr kc:ocz)H N\l/

Cl

[00472] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=528.35.

Example 90
(S)-Z-(G-Chloro-N-(l-(1-isopropylpiperidin-4-yl)—2-0x0piperidin-3-

yDbenzo [b]thiophene-2-sulfonamido)acetamide

QL

40
<§9,{ kco(lD\JHz Nj/

Cl

[00473] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=527.24 .
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Example 91 ‘
(S)-tert-Butyl 2-(2-chloro-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-

yDnaphthalene-6-sulfonamido)acetate

‘}L

[00474] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)*=578.22.

Example 92
(S)-6-Chloro-N-(l-(1-cyanopiperidin-4-yl)-2-oxopyrrolidin-S-yl)naphthalene-Z-
sulfonamide

Q.0

jesasne
cl o N-on

[00475] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=432.24.

Example 93
(S)-6-Chloro-N-cyano-N~(1-(1-cyanopiperidin-4-yl)-2-oxopyrrolidin-3-
ylnaphthalene-2-sulfonamide

Q

W

o
DO Y0
cl CN O N-on

" [00476] Following a procedure analogous to that described above, the title

compound was obtained as a white solid. LC-MS found: (M+1)"=458.30.
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Example 94
(S)-N-(l-(1-(2—Nitrobenzylsulfonyl)piperidin-4-yl)-2-ox0piperidin-3-yl)—6-

chloronaphthalene-2-sulfonamide

QL0

cl © N‘s\“@

2

[00477] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)*=621.20.

Example 95
(S)-N—(l-(1-(Benzylsulfonyl)piperidin-4-yl)—2-ox0piperidin-3-yl)-6-

chloronaphthalene-2-sulfonamide

Q.0
B N@
al o Nos
3%

[00478] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)*=576.20.

Example 96
(S)-S-Chloro-N-(l-(1—isopropylpiperidin-4-yl)—2-0xopiperidin-3-yl)-N—
methylbenzo[b]thiophene-2-sulfonamide

Q.0
~ S\rl\I NO
Cl—< >/:S O Nj/
[00479] Following a procedure analogous to that described above, the title

compound was obtained as a white solid. LC-MS found: (M+1)*=484.30.
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Example 97

(S)-5-Chloro-N. -(cyanomethyl)-N—(l-(I—isopropylpiperidin-4-yl)-2-oxopiperidin-3-

yDbenzo[b]thiophene-2-sulfonamide

o} 0
S \S:N'Q\l
C|—C§Sr L0 O\ﬁ/

CN

[00480] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=509.29.

Example 98
(S)-2-(5-Chloro-N -(1—(1-isopropylpiperidin—4-yl)-2-0x0piperidin-3-

yl)benzo[b]thiophene-2-sulf0namid0)acetic acid

QL
~ S\N N\O
S o) N ‘
[00481] Following a procedure analogous to that described above, the title

compound was obtained as a white solid. LC-MS found: (M+1)"=528.26.

Example 99
(S)-6-Chloro-N—(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-yl)thieno[2,3-

b]pyridine-2-sulfonamide

QL0

/\SHOO\J\I/

[00482] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=471.26.
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Example 100
(S)-4,6-Dichloro-N-(l—(l-isopropylpiperidin-4-yl)-2-oxopiperidin-3-
yl)benzo[b]thiophene-2-sulfonamide

Q.0
O SN
; j ! H
S O Nj/
Cl
[00483] Following a procedure analogous to that described above, the title

compound was obtained as a white solid. LC-MS found: (M+1)"=504.26.

Example 101
(SS,4S)-1—(1-Isopropylpiperidin-4-yl)-4-methyl—3-(9-phenyl-9H-ﬂuoren-9-

ylamino)pyrrolidin-2-one

) |
ed!
Ph H Gj/

0

[00484] Step a: To a suspension of L-Asp-OH (1.33 g, 10 mmol) in methanol
at 0°C was added thionyl chloride (10 mL). After addition, the resulting mixture was
stirred at room temperature for 3.5 hrs. Removal of solvent provided the desired (S)-
dimethyl 2-aminosuccinate as white solid. LC-MS found: (M+1)"=162.25.

[00485] Step b: To a mixture of the product obtained above (161 mg, 1.0
mmol) and 9-bromo-9-phenyl-9H-fluorene (385 mg, 1.2 mmol) in CH3NO, at room
temperature under N, was added K3POy (2.0 mmol). The resulting mixture was
stirred for 3.5 days. The mixture was filtered through a pad of Celite®, and the
residue was purified by silicon chromatography (20% ethyl acetate in hexane) to
provide (S)-dimethyl 2-(9-phenyl-9H-fluoren-9-ylamino)succinate. LC-MS found:
M+1)"=402.22.

[00486] Step ¢: To a solution of the product obtained above (200 mg, 0.5
mmol) in THF at -78°C under N, was added KHMDS (1.5 mmol). The mixture was

stirred for 40 min at this temperature and then Mel was added. The resulting mixture
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was stirred for 1.5 hrs. The mixture was quenched with sat. NH,CI and most of the
solvent was evaporated. The residue was diluted with ethyl acetate; washed with
water, sat. NaHCOs, and brine; and dried. Chromatography purification provided
(35)-dimethyl 2-methyl-3-(9-phenyl-9H-fluoren-9-ylamino)succinate. The two
diastereomers were separated. LC-MS found: (M+1)"=416.25.

[00487] Step d: To a solution of the product obtained above (163 mg, 0.39
mmol) in THF at -35°C was added DIBAL (2.0 mmol). After addition, the mixture
was stirred at this temperature for 2.5 hrs. The mixture was quenched with water;
diluted with ethyl acetate; washed with 1N HCI, sat. NaHCO3, and brine; and dried.
Chromatography purification provided (2S,3R)-methyl 4-hydroxy-3-methyl-2-(9-
phenyl-9H-fluoren-9-ylamino)butanoate. LC-MS found: (M+1)"=388.42.

[00488] Step e: To a solution of the product obtained above (193 mg, 0.5
mmol) in dichloromethane in the presence of molecular sieves was added Dess-Martin
reagent (1.2 mmol) at room temperature under N,. The mixture was stirred for 3 hrs
and then filtered. The residue was diluted with ethyl acetate; washed with water, 1N
HCI, and sat. NaHCOs; and dried. Flash chromatography purification provide
aldehyde {(2S,3R)-methyl 3-methyl-4-0x0-2-(9-phenyl-9H-fluoren-9-
ylamino)butanoate}. LC-MS found: (M+1)"=386.42.

[00489] To the mixture of the product obtained above (108 mg, 0.28 mmol) and
1-isop{ropylpiperidin—4—amine (80 mg) in methanol at room temperature under N, was
added NaCNBH;. The mixture was stirred for 6 hrs and then was quenched with
water. Methanol was evaporated. The residue was diluted with ethyl acetate, washed
with water and brine, and dried. HPLC purification (30% acetonitrile in water)
provided (2S,3S)-methyl 4-(1 -isopropylpiperidin-4-ylamino)-3 -methyl-2-(9-phenyl-
9H-fluoren-9-ylamino)butanoate. L.C-MS found: M+1)*=512.12.

[00490] Step f: A mixture of the product obtained above (170 mg, 0.33 mmol)
in toluene was stirred at reflux under N, for 20 hrs. The reaction mixture was cooled
to room temperature. Solvent was removed, and the residue was purified by HPLC
(30% acetonitrile in water) to provide (3 S,48)-1-(1-isopropylpiperidin-4-yl)-4-methyl-
3-(9-phenyl-9H-fluoren-9-ylamino)pyrrolidin-2-one. LC-MS found: (M+1)*=480.22.
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Example 102
6—Chloro-N—((3S,4S)-1-(1-isopropylpiperidin-4-yl)-4-methyl-2-0x0pyrrolidin-3-
yl)naphthalene-2-sulfonamide

[00491] The mixture of the product obtained from Example 102 in methanol
was hydrogenated under 1 atm for 8 hrs. The solid was filtered through a pad of
Celite®. Removal of solvent provided (3 S,4S)-3-amino-1~(1-isopropylpiperidin-4-
yD)-4-methylpyrrolidin-2-one as the desired product. LC-MS found: (M+1)"=240.22 .
[00492] To a mixture of the product obtained above (24 mg, 0.1 mmol) and 6-
chloronaphthalene-2-sulfonyl chloride (0.1 mmol) in dichloromethane at room
temperature under N, was added TEA (0.5 mmol). The mixture was stirred for 2 hrs,
diluted with ethyl acetate, washed with water and brine, and dried. HPLC purification
(30% acetonitrile in water) provided 6-chloro-N-((3S,4S)-1-(1-isopropylpiperidin-4-
yl)—4—methyl-2—oxopyrrolidin—3-yl)naphthalene-Z-sulfonamide. LC-MS found:
(M+1)"=464.24 .

Example 103
6-Chloro-N-((SS,4R)-1-(1-isopropylpiperidin-4-yl)-4-methyl—2-0x0pyrrolidin-3-
yDnaphthalene-2-sulfonamide

%,

7,

O\\ /,O '

[00493] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=464.22.

Example 104
6-Chlor0-N-((SS)-1-(1-isopropylpiperidin—4-yl)-4-methyl—2-ox0pyrrolidin-3-
yDbenzo[b]thiophene-2-sulfonamide
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[00494] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=470.42.

5

Example 105
6-Chloro-N-((SS,4R)-1-(1-isopropylpiperidin—4-yl)—4-methyl-Z-oxopiperidin-S-
yDnaphthalene-2-sulfonamide

2

QL
S‘N N

H o N

Cl 7/
10

[00495) Step a: To Cul (3.36 g, 17.64 mmol) in THF (15 mL) was added at

-78°C MeLi.LiBr (1.5M in ether, 23.5mlL, 35.28mmol), and the resulting mixture was
stirred at -78 °C for 15 min. TMSCI (1.52mL, 17.64mmol) and Me,CuLi (generated
above) were added in sequence at -78 °C to (S,E)-tert-butyl 4-(3-ethoxy-3-oxoprop-1-
15 enyl)-2,2-dimethyloxazolidine-3 -carboxylate (0.88 g, 2.94 mmol), and the resulting
mixture was slowly warmed up to rt. Ammonium chloride-ammonium hydroxide
buffer (pH ~ 8) was added to the reaction mixture. The mixture was extracted with
ether, washed with brine, dried over sodium sulfate, and concentrated. Flash
chromatography (silica gel, 2:8=ethyl acetate:hexanes) gave (S)-tert-butyl 4-((R)-4-
20 ethoxy-4-oxobutan-Z-yl)—2,2-dimethyloxazolidine-3—carboxylate as a clear oil.
[00496] Step b: LAH (1.M in THF, 1.34ml, 1.34mmol) was added to a
solution of above obtained ester (0.42g, 1.34mmol) in THF (10mL) and stirring was
allowed at rt. for 2hr. Saturated sodium tartrate solution was added slowly to quench
the reaction. The mixture was extracted with ether. The organic phase was washed
25 with brine and dried over magnesium sulfate. Removal of solvent left (S)-tert-butyl 4-

((R)-4-hydroxybutan—2-yl)-2,2-dimethyloxazolidine-3 -carboxylate as a clear oil.
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[00497] Step c: To the above obtained alcohol (1.34mmol) in dichloromethane
(10mL) were added Dess-Martin’s reagent (1.14g, 2.68mmol) and sodium bicarbonate
(100mg). After stirring at rt. for 3 hr, it was filtered through a pad of Celite® and
silica gel. The solvent was removed from the filtrate to leave (S)-tert-butyl 2,2-
dimethyl—4-((R)—4-oxobutan—2—yl)oxazolidine-3-;:arboxylate.

[00498] Step d: To the product from Step ¢ dissolved in THF (20 mL) was
added 1-isopropylpiperidin-4-amine (0.5 mL, excess) followed by the addition of
sodium triacetoxyborohydride (0.85 g, 4.02 mmol). The mixture was stirred at 1t.
over night. Into the same pot mixture were added water (6.0 mL), sodium carbonate
(0.5 g), and CBZCI1 (0.5 mL). The mixture was stirred at rt. for 2hr. The mixture was
extracted with ethyl acetate. Organic phase was washed with sodium bicarbonate and
brine and dried over sodium sulfate. The product, (S)-tert-butyl 4-((R)-4-
(benzyloxycarbonyl)butan—2-yl)-2,2-dimethyloxazolidine—3—carboxylate, was obtained
after reverse phase HPLC purification (acetonitrile/water 30% to 100% gradient). LC-
MS found: (M+1)=532.47.

[00499] Step e: To the product from step d (130 mg) in acetone (7 mL) was
added Jones’ reagent (1.0 mL) at 0 °C. The mixture, while stirring, was allowed warm
from 0°C to rt. for Ihr. Sodium bicarbonate and methanol were added, and the
solvent was evaporated. The crude product was purified by reverse phase HPLC
purification (acetonitrile/water 30% to 100% gradient) to provide (2S,3R)-5-
(benzyloxycarbonyl)-2—(tert-butoxycarbonyl)—3-methylpentanoic acid as a clear oil.
LC-MS found: (M+1)"=506.40.

[00500] Step f: The product obtained from step e (93 mg, 0.18 mmol)
dissolved in MeOH (5.0 mL) was hydrogenated at atmosphere catalyzed with 10%
Pd/C for 12hr. Filtration of the catalyst and removal of the solvent provide the desired
product. LC-MS found: (M+1)*372.4.

[00501] Step g: The product from step f (71 mg, 0.19 mmol) in dicloromethane
(5.0 mL) were added 0°C HOBt (13.5 mg, 0.1 mmol), EDCI (55 mg, 0.28 mmol) and
DIEA (0.1 mL). The mixture was warmed from 0°C to tt. for 1.5hr. The solvent was
removed, and the resulting product was dried in vacuum. LC-MS found:
(M+1)*354.4.

120



PCT/US2004/031774

WO 2005/048922

10

15

20

25

[00502] Step h: The above crude product was dissolved in dichloromethane
(5.0 mL), and TFA (2.0 mL) was added. After stirring at rt. for 1hr, the solvent was
removed under reduced pressure. LC-MS found: (M+1)"=254.3.

[00503] Step i: To the product from step h (0.08 mmol) dissolved in
dichloromethane (4.0 mL) were added 6-chloronaphthalene-2-sulfonyl chloride 30
mg) and DIEA (0.1 mL). After stirring at rt. for 3hr, the solvent was removed. The
crude product was purified by reverse phase HPLC purification (acetonitrile/water
30% to 100% gradient) to provide 6-chloro-N-((3S,4R)—1-(1-isopropylpiperidin—4—yl)-
4-methyl-2-oxopiperidin-3-yl)naphthalene-2-sulfonamide as a white solid. LC-MS
found: (M+1)=478.28.

Example 106
6-Chloro-N—((SS,4R)-1-(1-isopropylpiperidin-4-yl)-4-methyl—2-oxopiperidin-3-
yDbenzo[b]thiophene-2-sulfonamide

Cl

[00504] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: (M+1)"=484.22.

Example 107
(S)-N-(4-(3-(2-Chloronaphthalene-6—sulfonamido)-Z-oxopyrrolidin-l-yl)phenyl)-
2-(dimethylamino)—N-methylacetamide

\‘ 7

SO Q@ Ak

[00505] Following a procedure analogous to that described above, the title
compound was obtained as a white solid. LC-MS found: M+1)"=515.41.
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[00506] The following are intermediates are useful for preparing compounds of

the present invention.

1-(3-Chloro-propyl)-3-[4-(2-dimethylaminomethyl-imidazol-1-yl)-2-fluoro-

phenyl]-urea
F

H H
L
e 1\
N

[00507] To a solution of 234.3 mg (1 mmol) of 4-(2-dimethylaminomethyl-
imidazol-1-yl)-2-fluoro-phenylamine in 5 mL of anhydrous CH,Cl, and under N,
atmosphere were added 179 mg (1.5 mmol) of 3-chlorophenylisocyanate. The mixture
was stirred for 3 days at room temperature. The volatiles were concentrated to yield
quantitatively 1-(3-chloro-propyl)-3-[4-(2-dimethylaminomethyl-imidazol-1-y1)-2-
fluoro-phenyl]-urea as a viscous oil. This compound can be was used without further
purification. 'HNMR (400 MHz, CDCl3) & 8.25 (t, 1=8.6 Hz, 1H), 7.44 (dd, J=9.7
Hz, and J=2.1 Hz, 1H), 7.25 (m, 1H), 7.13 (m, 1H), 7.065 (d, J=6.5 Hz, 1H), 5.65 (t,
1H), 3.65 (t, J=6.5 Hz, 2H), 3.47 (m, 2H), 3.38 (s, 2H), 2.24 '(s, 6H), 2.05 (m, 2H),
ppm. LC-MS (ESI) 354.0 [M+H]", %x=2.51 min (Shimadzu Phenomenex S5 ODS 4.6
x 50 mm Luna flow rate 2.5 mL/mn; detection at 220nM; Gradient elution 0% to
100%B over 8 min; (A=10% MeOH, 90% H,0, 0.2% H3P0,& B=90% MeOH, 10%
H0, 0.2% H3PO04). HRMS (ESI) m/z caled for C1sHxnCIFNsO [M+H]" 354.1497,
found 354.1491.

[00508] According to the same procedure and using an appropriated aniline and

isocyanate, the following intermediates were prepared:

1-(2-Chloro-ethyl)-3-[4-(2-dimethylaminomethyl—imidazol-l-yl)-Z-fluoro-phenyl]-

urea

MR
0 B S I
0 N_(\N
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[00509] 'H NMR (500 MHz, CDCls) 6 8.26 (t, J=8.7 Hz, 1H), 8.08 (s, 1H),
7.33(dd, J=11.8 Hz and J=2.4 Hz, 1H), 7.17 (d, J=9.4 Hz, 1H), 7.07 (s, 1H), 7.04 (s,
1H), 6.81 (t, 1H), 3.63 (m, 4H), 3.45 (s, 2H), 2.24 (s, 6H), ppm. R=2.219 min
(Shimadzu Phenomenex S5 ODS 4.6 x 50 mm Luna flow rate 2.5ml/mn; detection at
220nM; Gradient elution 0% to 100%B over 8 min; (A=10% MeOH, 90% H,0, 0.2%
H3PO4& B=90% MeOH, 10% H,0, 0.2% H3POy).

1-(3-Chloro-prdpyl)-3-[4-(2-0x0-2H—pyridin-1-yl)-phenyl]-urea

-~
N
)&
o

[00510] 'H NMR (400 MHz, CDCl3) & 7.85 (s, 1H), 7.54 (m, 1H), 7.34 (d,
J=4.8 Hz, 1H), 7.13 (s, 4H), 6.71 (4, J=9.1 Hz, 1H), 6.39 (t, J=6.2 Hz, 1H), 6.3 (m,
1H), 3.61 (m, 2H), 3.37 (m, 2H), 1.98 (m, 2H), ppm. LC-MS (ESI) 306.0 [M-+H]",
1x=4.133 min (Shimadzu Phenomenex S5 ODS 4.6 x 50 mm Luna flow rate
2.5ml/mn; detection at 220nM; Gradient elution 0% to 100%B over 8 min; (A=10%
MeOH, 90% H,0, 0.2% H3PO4& B=90% MeOH, 10% H,0, 0.2% H3POy4). HRMS
(ESD) m/z caled for CysH;7N30,Cl [M+H]" 306.1009, found 306.1015.

H
Cl_~N

1-(3- Chloro-propyl)-3 -[4- (2-oxo-p1per1d1n- -yl)-phenyl]-urea

)0

[00511] "H NMR (400 MHz, CDCls) 8 7.38 (s, 1H), 6.98 (m, 4H), 6.03 (bs,
1H), 3.6 (m, 4H), 3.35 (bs, 2H), 2.57 (bs, 2H), 1.97 (bs, 6H) ppm.LC-MS (ESI) 310.0
[M+H]", =4.353 min (Shimadzu Phenomenex S5 ODS 4.6 x 50 mm Luna flow rate
2.5ml/mn; detection at 220nM; Gradient elution 0% to 100%B over 8 min; (A=10%
MeOH, 90% H,0, 0.2% H3PO4& B=90% MeOH, 10% H,0, 0.2% H;PO4). HRMS
(ESD) m/z caled for Ci5H1N30,Cl [M+H]" 310.1324, found 310.1316.
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1-(3—Chlorq-propyl)—3—(4-iodo-phenyl)-urea
H H

cl \/\/N\H,N
T oL

[00512] "H NMR (500 MHz, CDCl3) 8 8.63 (s, 1H), 7.52 (d, J=8.7 Hz, 2H),
7.24 (d, J=8.7 Hz, 2H), 6.33 (bs, 1H), 3.67 (t, J=6.7 Hz, 2H), 3.19 (m, 2H), 1.88 (m,
2H), ppm. 7r=3.227 min (Shimadzu Phenomenex S5 ODS 4.6 x 50 mm Luna flow
rate 2.5ml/mn; detection at 220nM; Gradient elution 0% to 100%B over 4 min;
(A=10% MeOH, 90% H,0, 0.2% H3P04& B=90% MeOH, 10% H,0, 0.2% H3POy).

1-(2-Chloro-ethyl)-3-(4-iodo-phenyl)-urea
H H

N N.
T CL

[00513] "H NMR (400 MHz, DMSO de) 8 8.77 (s, 1H), 7.53 (d, J=8.8 Hz, 2H),
7.25 (d, I=8.8 Hz, 2H), 6.43 (t, 1H), 3.64 (t, J=6.2 Hz, 2H), 3.41 (m, 2H) ppm.
1x=3.109 min (Shimadzu Phenomenex S5 ODS 4.6 x 50 mm Luna flow rate
2.5ml/mn; detection at 220nM; Gradient elution 0% to 100%B over 4 min; (A=10%
MeOH, 90% H,0, 0.2% H3PO4& B=90% MeOH, 10% H,0, 0.2% H3POy).

1-[4-(2-Dimethylaminomethyl—imidazol—l-yl)-Z-fluoro-phenyl]-tetrahydro-

pyrimidin-2-one

) ¥

HN._N

T, |
N—\(\ \
XN

[00514] The crude open urea derivative 1-(2-chloro-ethyl)-3-[4-(2-

dimethylaminomethyl-imidazol—1-y1)-2-ﬂuoro-phenyl] -urea obtained as above (1

mmol) was dissolved in 5 mL of anhydrous THF. Under N, atmosphere were added 5

mL (5 mmol) of tBuOK/THF (IN) solution. After 1h at room temperature, no starting

material remained. 3 mL of water were added, and the solution’s pH adjusted to 7-8

with IN HCL. The mixture was extracted with CH,Cl, (3x15 mL), and the organic
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phases were dried over MgSO, and concentrated. The obtained oil was triturated with
petroleumether/ether to yield 219.3 mg of a yellow solid. Analytically pure sample
was obtained after purification by preparative HPLC. 'H NMR (400 MHz, CDCl3) &
7.50 (t, J=8.4 Hz, 1H), 7.3 (s, 1H), 7.15-7.21 (m, 31H), 6.12 (bs, 1H), 4.38 (s, 2H),
3.73 (m, 2H), 3.47 (m, 2H), 3.51 (m, 2H), 2.85 (s, 6H), 2.17 (m, 2H), ppm. LC-MS
(ESD) 318.0 [M+H]", £z=1.597 min (Shimadzu Phenomenex S5 ODS 4.6 x 50 mm
Luna flow rate 2.5ml/mn; detection at 220nM; Gradient elution 0% to 100%B over 8
min; (A=10% MeOH, 90% H,0, 0.2% H3P04& B=90% MeOH, 10% H,0, 0.2%
H3POy4). HRMS (ESI) m/z caled for Cy6HaNsOF [M+H]" 318.1730, found 318.1741.

[00515] According to the same procedure the following cyclic ureas were

prepared:

1-[4-(2-Dimethylaminomethyl-imidazol-l-yl)-2-flu0r0-phenyl]-imidazolidin-Z-one
F
HNI_—]I\I )
O,
N~
XN

[00516] "H NMR (400 MHz, CDCl3) 8 7.63 (t, J=8.4 Hz, 1H), 7.58 (dd, J=12
Hz and 2.3 Hz, 1H), 7.31 (m, 1H), 7.05 (m, 31H), 6.0 (bs, 1H), 4.38 (s, 2H), 3.99 (m,
2H), 3.61'(m, 2H),3.36 (s, 2H), 2.23 (s, 6H), ppm. LC-MS (ESI) 304.0 [M+H]",
1r=0.803 min (Shimadzu Phenomenex S5 ODS 4.6 x 50 mm Luna flow rate
2.5ml/mn; detection at 220nM; Gradient elution 0% to 100%B over 4 min; (A=10%
MeOH, 90% H>0, 0.2% H3;PO4& B=90% MeOH, 10% H,0, 0.2% H3POy,).

1-[4-(2-Ox0-2H-pyridin-1-yl)-phenyl]-tetrahydro-pyrimidin—2-0ne

ey
0 OD

[00517] 'HNMR (400 MHz, CDCls) § 7.33-7.45 (m, 6H), 6.45 (d, J=9.2 Hz,

1H),5.65 (td, J=1.1 Hz, and 6.8 Hz, 1H), 3.75 (t, ]=5.7 Hz, 2H), 3.46 (m, 2H), 2.13
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(m, 2H), ppm. LC-MS (ESI) 269.9 [M+H]+, tR=2.803 min (Shimadzu Phenomenex
S5 ODS 4.6 x 50 mm Luna flow rate 2.5ml/mn; detection at 220nM; Gradient elution
0% to 100%B over 8 min; (A=10% MeOH, 90% H,0, 0.2% H3PO4& B=90% MeOH,
10% H,0, 0.2% H3PO,). HRMS (ESI) m/z caled for Ci6H16N30, [M+H]" 270.1243,
found 270.1247.

)
1-(4-Iodo-phenyl)-tetrahydro-pyrimidin-Z-one

4
e,

[00518] LC-MS (ESI) 303.19 [M+H]+, tg=2.69 min (Shimadzu Phenomenex
S5 ODS 4.6 x 50 mm Luna flow rate 2.5ml/mn; detection at 220nM; Gradient elution
0% to 100%B over 8 min; (A=10% MeOH, 90% H;0, 0.2% H3P04& B=90% MeOH,
10% H,0, 0.2% H5PO,).

1-(4-Iodophenyl)imidazolidin-2-one
HN. N.
LA B
° I

[00519] '"H NMR (400 MHz, CDCl3) 8 7.55 (d, J=8.7 Hz, 2H), 7.28 (d, J=8.7
Hz, 2H), 3.84 (t, J=7.4 Hz, 2H), 3.52 (t, ]=7.4 Hz, 2H), ppm. tz=2.889 min
(Shimadzu Phenomenex S5 ODS 4.6 x 50 mm Luna flow rate 2.5ml/mn; detection at
220nM; Gradient elution 0% to 100%B over 4 min; (A=10% MeOH, 90% H,0, 0.2%
H3PO4& B=90% MeOH, 10% H,0, 0.2% H3POy).

Example 108

1-(Benzylidene—amin0)-3-[4-(2-dimethylaminomethyl—imidazol-l-yl)-2-fluoro-
phenyl]-tetrahydro-pyrimidin-2-one

O .
oy T @Né
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[00520] Previously prepared 1 -[4-(2-dimethylaminomethyl-imidazol-1-y1)-2-
ﬂuoro-phenyl]-tetrahydro-pyrimidin—2-one, (475.5 mg; 1.5 mmol) was dissolved in 10
mL of 10% H,804 solution. The mixture was then cooled to 0°C and 103.5 mg, (1.5
mmol) of NaNO; were added portionwise. After 3h at 0°C, 245.2 mg (3.75 mmol) of
Zn dust were added in small portions. Bubbling occurred immediately. After the end
of intense bubbling, the cooling bath was removed, and the mixture stirred 1h at the
room temperature. The mixture was filtered through Celite® 545 to remove
suspensions. 143.3 mg (1.35 mmol) of benzaldehyde were then introduced, and the
reaction mixture stirred for 2h. The pH of the mixture was made neutral with NaOH
prior to extractions with CHxCl,. The organic phases were dried over MgSQy4 and
concentrated to yield 364.3 mg of the target material as a viscous oil. An analytically
pure sample was obtained after purification on an IST Isolute Flash Cartridge (loading
with CH,Cl, and eluting with 5% MeOH/CH,Cl,). 'H NMR (400 MHz, CDCI;) &
8.11 (s, 1H), 7.76 (m, 2H), 7.62 (dd, 1H), 7.49 (t, 1H), 7.3-7.4 (m, 4H), 7.11 (d, 2H),
3.89 (t, 2H), 3.73 (t, 2H), 3.42 (s, 2H), 2.41 (m, 2H), 2.3 (s, 6H), ppm. LC-MS (ESI)
421.1 [M+H]", :=3.207 min (Shimadzu Phenomenex S5 ODS 4.6 x 50 mm Luna
flow rate 2.5ml/mn; detection at 220nM; Gradient elution 0% to 100%B over 8 min;
(A=10% MeOH, 90% H,0, 0.2% H5P0,& B=90% MeOH, 10% H,0, 0.2% H3PO,).
HRMS (EST) m/z calcd for Co3HyeNgOF [M+H]" 421.2152, found 421.2147.

[00521] +  According to the same procedure the following compounds were

prepared:

Example 109 1
1-(4-Chlorobenzylideneamino)-3-(4-(2-((dimethylamino)methyl)-lH—imidazol—l-
yl)-2-ﬂu0rophenyl)-tetrahydropyrimidin-z(1H)-one

/@jm\”/ @ /(N\

Cl

[00522] 'HNMR (400 MHz, CDCL) § 8.07 (s, 1H), 7.6-7.7 (m, 3H), 7.46 (t,
1H), 7.3-74 (m, 3H), 7.08 (d, 2H), 3.87 (t, 2H), 3.72 (t, 2H), 3.40 (s, 2H), 2.38 (t,
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2H), 2.28 (s, 6H), ppm. LC-MS (ESI) 455.0 [M+H]", %=3.863 min (Shimadzu
Phenomenex S5 ODS 4.6 x 50 mm Luna flow rate 2.5ml/mn; detection at 220nM;
Gradient elution 0% to 100%B over 8 min; (A=10% MeOH, 90% H,0, 0.2% H;P0,&
B=90% MeOH, 10% H,0, 0.2% H;P0,). HRMS (ESI) m/% calcd for Ca3Hy5CIFNGO
[M+H]" 455.1762, found 455.1776

Example 110
1-(3-Chlorobenzylideneamin0)-3-(4-(2-((dimethylamin0)methyl)-1H~imidazol-1-
yl)-2-ﬂuorophenyl)—tetrahydropyrimidin-Z(lH)-one

e
ST

[00523] 'HNMR (400 MHz, CDCl;) 8 8.0 (s, 1H), 7.69 (s, \IH),7.59 (dd, 1H)
7.53 (m, 1H), 7.38 (t, 1H), 7.32 (dd, 1H), 7.23 (m, 2H), 7.04 (m, 2H), 3.82 (t, 2H),
3.68 (t, 2H), 3.34 (s, 2H), 2.34 (t, 2H), 2.22 (s, 6H), ppm. LC-MS (ESI) 455.0
[M+H]", r=3.883 min (Shimadzu Phenomenex S5 ODS 4.6 x 50 mm Luna flow rate
Z.Sml/mn; detection at 220nM; Gradient elution 0% to 100%B over 8 min; (A=10%
MeOH, 90% H,0, 0.2% H;P04& B=90% MeOH, 10% H>0, 0.2% H3P0,). HRMS
(EST) m/z caled for Co3HpsCIFNGO [M+H]" 455.1762, found 455.1774

Example 111
1-(4-Meth0xybenzylideneamino)-3-(4-(2-((dimethylamino)methyl)-IH-imidazol-
1-yl)-2-fluorophenyl)-tetrahydropyrimidin-2(IH)-one

N’N \©\ /(N\
y
o

[00524] 'HNMR (400 MHz, CDCl;) 5 8.02 (s, 1H), 7.62 (d, =8, Hz, 2H),
7.55 (dd, J=11. 4 Hz and J=2.2 Hz, 1H), 7.4 (t, 1H), 7.31 (dd, 1H), 7.04 (4, I=1.3 Hz,
1H), 7.02 (d, J=1.3 Hz, 1H), 6.84 (d, J=8.8 Hz, 1H), 3.8 (t, 2H), 3.76 (s, 3H), 3.66 (t,
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2H), 3.33 (s, 2H), 2.32 (t, 2H), 2.12 (s, 6H), ppm. LC-MS (ESI) 451.0 [M+HT",
1r=3.433 min (Shimadzu Phenomenex S5 ODS 4.6 x 50 mm Luna flow rate
2.5ml/mn; detection at 220nM; Gradient elution 0% to 100%B over 8 min; (A=10%
MeOH, 90% H,0, 0.2% H3PO4& B=90% MeOH, 10% H,0, 0.2% Hs;PO4). HRMS
(ESI) m/z caled for CoHpsFNGO, [M+H] 455.2258, found 451.2272.

1-(Benzylidene-amino)—3-(4-iod0-phenyl)—tetrahydro-pyrimidin-Z-one
N N.
N
I

[00525] LC-MS (ESI) 406.19 [M+H]", 1z=3.270 min (Shimadzu Phenomenex
S5 ODS 4.6 x 50 mm Luna flow rate 2.5ml/mn; detection at 220nM; Gradient elution
0% to 100%B over 4 min; (A=10% MeOH, 90% H,0, 0.2% H;P0,& B=90% MeOH,
10% H>O0, 0.2% H3POy).

Example 112
1-(Benzylidene-amino)-3-[4-(2-0x0-2H-pyridin-l-yl)—phenyl]-tetrahydro-

pyrimidin-2-one

o TP

[00526] LC-MS (ESI) 373.18 [M+H]", tx=2.487 min (Shimadzu Phenomenex
S5 ODS 4.6 x 50 mm Luna flow rate 2l.5ml/mn; detection at 220nM; Gradient elution
0% to 100%B over 4 min; (A=10% MeOH, 90% H,0, 0.2% H;P0,& B=90% MeOH,
10% Hy0, 0.2% H3POy).

Example 113
3-(Benzylamino)—l-(4-(2-0x0pyridin-1(2H)-yl)phenyl)-tetrahydropyrimidin-

2(1H)-one
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[00527] 40.3 mg (0.108 mmol) of the Schiff base prepared as above were
dissolved in 3 mL of MeOH. The solution was cooled to 0° C and 8.8 mg (0.141
mmol, 1.3 eq) of NaCNBH3 were added together with one drop of CH;COOH. The
reaction mixture was stirred at room temperature for two days. The solvent was
evaporated to dryness, and 10 mL of CH,Cl, were added. The organic phase was
washed twice with 2 mL of water, dried over MgSOs, and concentrated to yield 27.7
mg of the crude derivative, which was purified by preparative HPLC to give the title
compound. "H NMR (400 MHz, CDCls) 6 7.52 (m, 1H), 7.3-7.42 (m, 6H), 6.82 (d,
J=8.8 Hz, 1H), 6.42 (t, J=6.6 and 1.3 Hz, 1H), 4.12 (s, 2H), 3.67 (t, 2H), 3.52 (t, 2H),
2.08 (m, 2H), ppm. LC-MS (ESI) 375.0 [M+H]", tx=4.507 min (Shimadzu
Phenomenex S5 ODS 4.6 x 50 mm Luna flow rate 2.5ml/mn; detection at 220nM;
Gradient elution 0% to 100%B over § min; (A=10% MeOH, 90% H,0, 0.2% H;POs&

B=90% MeOH, 10% H,0, 0.2% H3PO4). HRMS (ESI) m/z caled for CpH,3N4O,
[M+H]" 375.1821, found 375.1815.

[00528] According to the same procedure the following compounds were

prepared:

Example 114

1-(4—Chlor0benzylamino)-3-(4-(2-((dimethylamino)methyl)-lH—imidazol—1-yl)-2-

ﬂuorophenyl)-tetrahydropyrimidin-Z(lH)-one
S
HN- —
& TG
0 AN
N N
\—=/
Ci
[00529] "H NMR (500 MHz, CDCl;) § 7.42 (t, 1H), 7.20-7.34 (m, 6H), 7.11 (s,
1H), 7.07 (s, 1H), 3.95 (s, 2H) 3.77 (s, 2H), 3.57 (t, J=6.05 Hz, 2H), 3.40 (t, J=6.05
Hz, 2H), 2.51 (s, 6H), 2.02 (t, J=6.05 Hz, 2H), ppm. LC-MS (ESI) 457.0 [M+H]",
1r=4.192 min (Shimadzu Phenomenex S5 ODS 4.6 x 50 mm Luna flow rate 2.5
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mL/mn; detectionvat 220 nM; Gradient elution 0% to 100%B over 8 min; (A=10%
MeOH, 90% Hx0, 0.2% H;P04& B=90% MeOH, 10% H,0, 0.2% H3P0,). HRMS
(ESI) m/z caled for Co3H,,CIFN4O [M+H]" 457.18407, found 457.1924.

Example 115
1-(3-Chlorobenzylamino)-3-(4-(2-((dimethylamino)methyl)-1H-imidazol-1-yl)-2-
fluorophenyl)-tetrahydropyrimidin-2(1H)-one
ST
HN™ N—
&IOS

Cl

[00530] - 'H NMR (500 MHz, CDCl3) & 7.52 (s, 1H), 7.49 (t, 1H), 7.40 (s, 1H),
7.37(s, 1H), 7.24-7.30 (m, SH), 4.87 (s, 2H) 4.09 (s, 2H), 3.62 (t, J=6.05 Hz, 2H), 3.50
(t, J=6.05 Hz, 2H), 2.9 (s, 6H), 2.11 (t, J=6.05 Hz, 2H), ppm. LC-MS (ESI) 456.9
[M+H]", #=4.172 min (Shimadzu Phenomenex S5 ODS 4.6 x 50 mm Luna flow rate
2.5ml/mn; detection at 220nM; Gradient elution 0% to 100%B over 8 min; (A=10%
MeOH, 90% H,0, 0.2% H;PO4& B=90% MeOH, 10% H,0, 0.2% H3P0,). HRMS
(ESI) m/z caled for CosHyCIFNGO [M+H]" 457.1919, found 457.1921

Example 116
N-(4-Chlorobenzyl)-2-chloro-N-(3-(4-(2-((dimethylamino)methyl)-1H-imidazol-1-
yD-2-fluorophenyl)-2-oxo-tetrahydropyrimidin-1(2H)-yl)acetamide

0o
A i I
o T
\—/
Cl

[00531] 16 mg (0.035 mmol) of the 1-(4-chlorobenzylamino)-3-(4-(2-
((dimethylamino)methyl)-1H-imidazol-1 -yl)-2—ﬂuorophenyl)—tetrahydropyrimidin-
2(1H)-one prepared as above were dissolved in 1.5 mL of CH,Cl,. 5.3 mg (0.053
mmol, 1.5 equivalent) of TEA were introduced followed by 4.1 mg (0.0525 mmol, 1.5
eq) of 2-chloroacetyl chloride. The mixture was stirred ovémight at 54°C. An
additional 2 mLof CH,Cl, were added, and the mixture washed twice with 1 mL of
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saturated NaHCO; solution. The organic phases were dried over MgSO, and
concentrated to yield an oily residue, which was purified by preparative HPLC. 'H
NMR (500 MHz, CDCl3) § 7.32 (m, 9H), 5.17 (d, J=14.1 Hz, 1H) 4.89(s, 2H), 4.34
(d, J=14.8 Hz, 1H), 4.19 (d, J=13.4 Hz, 1H), 4.10 (d, J=13.4 Hz, 1H), 3.59 (m, 3H),
3.2(m, 1H), 3.9 (s, 9H), 2.19 (m, 1H), 1.96 (m, 1H), ppm. LC-MS (ESI) 532.9
[M+H]", tx=4.122 min (Shimadzu Phenomenex S5 ODS 4.6 x 50 mm Luna flow rate
2.5ml/mn; detection at 220nM; Gradient elution 0% to 100%B over 8 min; (A=10%
MeOH, 90% H,0, 0.2% H;P04& B=90% MeOH, 10% H,0, 0.2% H5P0,). HRMS
(ESI) m/z caled for Cp5Hp3C1,FNGO, [M+H]" 535.1635, found 535.1624

[00532] According to the same procedure and by the reaction of the
appropriated amine prepared as above with the corresponding chloride the following

molecules were prepared:

Example 117
N-(4-Chlorobenzyl)-N-(S-(4-(2-((dimethylamino)methyl)-1H—imi(iazol-1-yl)-2-
ﬂuorophenyl)-2-oxo-tetrahydropyrimidin-1(ZH)-yl)methanesulfonamide

\//

Q» Ni,f i

[00533] LC-MS (ESI) 534.9 [M+H]", tz=4.405 min (Shimadzu Phenomenex S5
ODS 4.6 x 50 mm Luna flow rate 2.5ml/mn; detection at 220nM; Gradient elution 0%
to 100%B over 8 min; (A=10% MeOH, 90% H>0, 0.2% H3PO4& B=90% MeOH,
10% Hy0, 0.2% H3PO,). HRMS (EST) m/z caled for Co4HaoCIFNGO5S [M+H]*
535.1694, found 535.1669.

Example 118

N—(4-Chlorobenzyl)-3-chloro-N-(3-(4-(2-((dimethylamino)methyl)-lH-imidazol—l—
yl)-2-ﬂuorophenyl)-2-oxo-tetrahydropyrimidin-l(ZH)-yl)benzenesulfonamide
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[00534] LC-MS (ESI) 630.9 [M+H]+, tR=5.745 min (Shimadzu Phenomenex
S5 ODS 4.6 x 50 mm Luna flow rate 2.5ml/mn; detection at 220nM; Gradient elution
0% to 100%B over 8 min; (A=10% MeOH, 90% H>0, 0.2% H5PO,& B=90% MeOH,
10% H,0, 0.2% H3PO4). HRMS (ESI) m/z caled for CooHzoCLFNO;S [M+H]+
631.1461, found 631.1459.

Example 119
N-Benzyl-N-(2-0x0-3-(4-(2-0x0pyridin—1(2H)-yl)phenyl)-tetrahydropyrimidin—
1(2H)-yl)methanesulfonamide

[00535] LC-MS (ESI) 470.2 [M+NH,4]", /2=5.078 min (Shimadzu Phenomenex
S5 ODS 4.6 x 50 mm Luna flow rate 2.5ml/mn; detection at 220nM; Gradient elution
0% to 100%B over 8 min; (A=10% MeOH, 90% H,0, 0.2% H;P0,& B=90% MeOH,
10% H,0, 0.2% HsPO,). HRMS (ESI) m/z caled for CosHpsN404S [M+H]
453.15966, found 453.1612.

1—Amino-3-(4-(2-((dimethylamino)methyl)—1H—imidazol—1-yl)-2-flu0rophenyl)-
tetrahydropyrimidin-2(1H)-one

HzN’N\“/N\@ J:N\
(¢]
NN

[00536] 364.3 mg (0.866 mmol) of the Schiff base 1-(benzylideneamino)-3-(4-
(2~((dimethylamino)methyl)-1H-imidazol-1 -yl)-2-fluorophenyl)-tetrahydropyrimidin-
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2(1H)-one prepared as above were mixed with 3 mL of concentrated HCI and 5 mL of
water. The mixture was distilled under vacuum to dryness. The residue was triturated
with MeOH to yield 250 mg of the HCI salt of 1-amino-3 -(4-(2-
((dimethylamino)methyl)-1H-imidazol-1 -yl)-2-fluorophenyl)-tetrahydropyrimidin-
2(1H)-one as a yellow powder. This material could be used without any further
purification. LC-MS (ESI) 333.21 [M+NH,]", 2=0.863 min (Shimadzu Phenomenex
S5 ODS 4.6 x 50 mm Luna flow rate 2.5ml/mn; detection at 220nM; Gradient elution
0% to 100%B over 4 min; (A=10% MeOH, 90% H,0, 0.1% TFA & B=90% MeOH,
10% H,0, 0.1% TFA).

Example 120
2-(5-Chlorothiophen-2-yl)-N-(3-(4-(2-((dimethylamino)methyl)-1H—imidazol—l-
yl)-2-ﬂuorophenyl)—2-oxo-tetrahydropyrimidin-l(ZH)-yl)ethenesulfonamide

\ / \ N’N \@\ IN\
N \N

[00537] 18.6 mg (0.046 mmol) of the diHCl salt of 1-amino-3-(4-(2-
((dimethylamino)methyl)-IH—imidazol-1-yl)-2-ﬂuorophenyl)-tetrahydropyrimidin-
2(1H)-one prapered as above, were dissolved in 3 mL of anhydrous CH,Cl,. To this
solution placed under N, atmosphere were added 50 pnL of TEA followed by 11.2 mg
(0.046 mmol) of 2-'(5-chlorothiophen—Z—yl)ethenesulfonyl chloride. The mixture was
stirred at room temperature overnight. An additional 3 mL of CH,Cl, were added,
and the mixture was washed twice with 2 mL of saturated NaHCOj; solution. The
organic phase was dried and concentrated to yield 17.2 mg of a brown oil. A pur
compound was obtained after purification by preparative HPLC. 'H NMR (500 MHz,
MeOD) & 7.53 (t, 1H), 7.49 (s, 1H) 7.41 (d, J=10.4 Hz, 1H), 7.29 (s, 1H), 7.27 (d,
J=8.2 Hz, 1H), 6.93(d, J=3.8 Hz, 1H), 6.86 (d, J=3.8 Hz, 1H), 5.1 (m, 1H), 4.45(q,
2H), 3.5 (m, 2H), 3.14 (m, 1H), 2.86 (s, 6H), 2.0 (m, 2H), ppm. LC-MS (ESI) 556.8
[M+NH4]+, tR=4.645 min (Shimadzu Phenomenex S5 ODS 4.6 x 50 mm Luna flow
rate 2.5ml/mn; detection at 220nM; Gradient elution 0% to 100%B over § min;
(A=10% MeOH, 90% H,0, 0.2% H5P0,& B=90% MeOH, 10% H,0, 0.2% H3POy).

HRMS (ESI) m/z caled for Ca2HasCIFNgO3S, [M+H]" 539.1102, found 539.1105
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[00538]  According to the experimental procedure described above the

following compounds were prepared:

Example 121

1-Bis N,N-(-2-(5-chlorothiophen-2-yl)vinylsulfonyl-amino—S—(4-(2-
((dimethylamino)methyl)-1H-imidazol-1-yl)-2-fluorophenyl)-
tetrahydropyrimidin-2(1H)-one

/ S—
w1 L
\—/

[00539] 'H NMR (500 MHz, MeOD) & 7.63 (d, J=14.8 Hz, 1H), 7.49 (m, 1H)
7.45 (m, 2H), 7.8-7.32 (m, 3H), 7.01 (m, 2H), 6.77(d, J=14.8 Hz, 1H), 6.68 (d, J=14.8
Hz, 1H), 4.45(s, 2H), 4.01(t, 1H), 3.74(t, 1H) 3.63 (t, 1H), 3.3 (m, 1H), 2.88 (s, 6H),
2.33 (t, 1H), 1.97 (t, 1H), ppm. LC-MS (ESI) 744.7 [M+H]", %x=6.371 min
(Shimadzu Phenomenex S5 ODS 4.6 x 50 mm Luna flow rate 2.5ml/mn; detection at
220nM; Gradient elution 0% to 100%B over 8 min; (A=10% MeOH, 90% H,0, 0.2%
H3PO4& B=90% MeOH, 10% H,0, 0.2% H;PO,). HRMS (ESI) m/z caled for
CasHasCLLFNgOsS, [M+H]" 745.03652, found 745.0365

Example 122
N-(3-(4-(2-((Dimethylamino)methyl)-lH-imidazol-l-yl)-2-ﬂuorophenyl)-z-oxo-
tetrahydropyrimidin-l(2H)-yl)-2-naphthamide

@r‘\

[00540] 'H NMR (500 MHz, MeOD) & 8.46 (s, 1H), 7.91-8.0 (m, 4H) 7.68 (z,
J=8.4 Hz, 1H),7.57-7.63 (m, 2H) 7.51 (d, ]=1.3 Hz, 1H), 7.47 (dd,7=2.3 Hz and
J=10.4 Hz, 1H), 7.35 (m, 1H), 7.33 (d, J=1.3 Hz, 1H), 4.46 (s, 2H), 3.85 (m, 4H), 2.86
(s, 6H), 2.40 (m, 2H), ppm. LC-MS (ESI) 487.2 [M+H]+, tR=3.892 min (Shimadzu
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Phenomenex S5 ODS 4.6 x 50 mm Luna flow rate 2.5ml/mn; detection at 220nM;
Gradient elution 0% to 100%B over 8§ min; (A=10% MeOH, 90% H,0, 0.2% H3;PO,&
B=90% MeOH, 10% H,0, 0.2% H3PO,). HRMS (ESI) m/z caled for Ca7H27FNGO,
[M+H]" 487.22579, found 487.2244.

Example 123
6-Chloro-N—(3-(4-(2-((dimethylamino)methyl) 1H-imidazol-1-yl)-2- -fluorophenyl)-
2- oxo-tetrahydropyrlmldm 1(ZH)-yl)naphthalene—2—sulfonam1de

N

N\N

[00541] "HNMR (500 MHz, MeOD) § 8.53 (s, 1H), 8.08 (d, J=8.7 Hz, 1H)
7.99 (bs, 1H),7.95 (m, 2H) 7.60 (dd, ]=8.7 Hz and J=2 Hz, 1H), 7.36 (s, 1H), 7.23-
7.32 (m, 2H), 7.09-7.14 (m, 2H), 4.3 (s, 2H), 3.92 (m, 2H), 3.63 (t, 2H), 2.79 (s, 6H),
2.27 (m, 2H), ppm. LC-MS (ESI) 557.2 [M+HT, #2=4.722 min (Shimadzu
Phenomenex S5 ODS 4.6 x 50 mm Luna flow rate 2.5ml/mn; detection at 220nM:;
Gradient elution 0% to 100%B over 8 min; (A=10% MeOH, 90% H,0, 0.2% H3;PO4&
B=90% MeOH, 10% H,0, 0.2% H3PO,). HRMS (ESI) m/z calcd for
CasHa7CIFNgO3S [M+H]* 557.1538, found 557.1533.

Example124
N-(3-(4-(2-((Dimethylamin0)methyl)—1H—imidazol—1-yl)-2-ﬂuorophenyl)-Z-oxo-
tetrahydropyrimidin—l(2H)-yl)naphthalene-z-sulfonamide

\\//
T @ IN\
N \N

[00542] "HNMR (500 MHz, CDCl;) 8 8.52 (s, 1H), 8.07 (d, J=8.1 Hz, 1H) 8.0
(d, 1=8.7 Hz, 1H),7.94 (d, 7.4 Hz, 1H), 7.92 (dd, J=8.7 Hz and J=1.3 Hz, 1H) 7.64
(m, 2H), 7.36 (s, 1H), 7.23-7.32 (m, 2H), 7.09-7.14 (m, 2H), 4.3 (s, 2H), 3.92 (m, 2H),
3.63 (t, 1=5.7 Hz, 2H), 2.79 (s, 6H), 2.27 (m, 2H), ppm. LC-MS (ESI) 523.2 [M+H]",
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r=4.132 min (Shimadzu Phenomenex S5 ODS 4.6 x 50 mm Luna flow rate
2.5ml/mn; detection at 220nM; Gradient elution 0% to 100%B over § min; (A=10%
MeOH, 90% H,0, 0.2% H3PO,& B=90% MeOH, 10% H,0, 0.2% H;P0O;). HRMS
(ESI) m/z caled for CogHasFNGOsS [M+H]* 523.19277, found 523.1918.

Example 125
2-(4-Chl0rophenyl)-N-(3-(4-(2-((dimethylamino)methyl)-lH-imidazol-1-yl)-2-
ﬂuorophenyl)-2-oxo-tetrahydropyrimidin-l(ZH)—yl)acetamide

Cl
N\N

[00543] 'H NMR (500 MHz, MeOD) § 7.61 (t, J=8.1 Hz, 1H), 7.50 (s, 1H),
7.45 (dd, J=2.3 Hz and J=10.4 Hz, 1H), 7.29-7.34 (m, 6H), 4.45 (s, 2H), 3.74 (t, J=5.7
Hz, 2H),3.67 (t, J=6.05 Hz, 2H),3.56 (s, 2H), 2.86 (s, 6H), 2.28 (m, 2H) ppm. LC-MS
(ESI) 485.2 [M+H]", 1z=3.645 min (Shimadzu Phenomenex S5 ODS 4.6 x 50 mm
Luna flow rate 2.5ml/min; detection at 220nM; Gradient elution 0% to 100%B over 8
min; (A=10% MeOH, 90% H,0, 0.2% H3PO4& B=90% MeOH, 10% H,0, 0.2%
H3POy4). HRMS (ESI) m/z caled for Ca3Hp7CIFNO, [M+H]" 485.18682, found
485.1873.

Example 126
1-(4-Chlorophenyl)—3-(3-(4—(2-((dimethylamino)methyl)—1H-imidazol-l-yl)-z-
ﬂuorophenyl)-z-oxo-tetrahydropyrimidin-l(2H)-yl)urea

@ULQ@ -~

H H
N

[00544) 'H NMR (500 MHz, CDCl3) § 7.64 (t, 1H), 7.51 (bs, 1H), 7.46 (dd,
J=2 Hz and J=9.1 Hz, 1H), 7.42 (d, J=9.4 Hz, 2H),7.34 (m, 2H), 7.25 (d, J=9.4 Hz
2H), 4.47 (s, 2H), 3.77 (m, 4H), 2.85 (s, 6H), 2.31 (m, 2H) ppm. LC-MS (ESD) 486.1
[M+H]", #=3.682 min (Shimadzu Phenomenex S5 ODS 4.6 x 50 mm Luna flow rate
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2.5n{11/mn; detection at 220nM; Gradient elution 0% to 100%B over 8 min; (A=10%
MeOH, 90% H,0, 0.2% H;P0,& B=90% MeOH, 10% H,0, 0.2% H3PO4). HRMS
(ESI) m/z caled for Co3HasCIFN,O, [M+H]" 486.18206, found 486.1844.

UTILITY
[00545] The compounds of this invention are inhibitors of factor Xa and are
useful as anticoagulants for the treatment or prevention of thromboembolic disorders
in mammals (i.e., factor Xa-associated disorders). In general, a thromboembolic
disorder is a circulatory disease caused by blood clots (i.e., diseases involving fibrin
formation, platelet activation, and/or platelet aggregation). The term
"thromboembolic disorders" as used herein includes arterial cardiovascular
thromboembolic disorders, venous cardiovascular thromboembolic disorders, and
thromboenqbolic disorders in the chambers of the heart. The term "thromboembolic
disorders" és used herein also includes specific disorders selected from, but not
limited to, unstable angina or other acute coronary syndromes, first or recurrent
myocardial infarction, ischemic sudden death, transient ischemic attack, stroke,
atherosclerosis, peripheral occlusive arterial disease, venous thrombosis, deep vein
thrombosis, thrombophlebitis, arterial embolism, coronary arterial thrombosis,
cerebral arterial thrombosis, cerebral embolism, kidney embolism, pulmonary
embolism, and thrombosis resulting from (a) prosthetic valves or other implants, (b)
indwelling catheters, (c) stents, (d) cardiopulmonary bypass, (e) hemodialysis, or (f)
other procedures in which blood is exposed to an artificial surface that promotes
thrombosis. It is noted that thrombosis includes occlusion (e.g. after a bypass) and
reocclusion (e.g., during or after percutaneous transluminal coronary angioplasty).
The thromboembolic disorders may result from conditions including but not limited to
atherosclerosis, surgery or surgical complications, prolonged immobilization, arterial
fibrillation, congenital thrombophilia, cancer, diabetes, effects of medications or
hormones, and complications of pregnancy. The anticoagulant effect of compounds
of the present invention is believed to be due to inhibition of factor Xa or thrombin.
[00546] 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 $2222
(Diapharma/Chromogenix, West Chester, OH) was measured both in the absence and
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presence of compounds of the present invention. 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
nm in the presence of inhibitor is indicative of enzyme inhibition. The results of this
assay are expressed as inhibitory constant, K;.
[00547] Factor Xa determinations were made in 0.10 M sodium phosphate
buffer, pH 7.5, containing 0.20 M NaCl, and 0.5% PEG 8000. The Michaelis
constant, Ky, for substrate hydrolysis was determined at 25°C using the method of
Lineweaver and Burk. Values of K; were determined by allowing 0.2-0.5 nM human
factor Xa (Enzyme Research Laboratories, South Bend, IN) to react with the substrate
(0.20 mM-1 mM) in the presence of inhibitor. Reactions were allowed to go for 30
minutes and the velocities (rate of absorbance change vs time) were measured in the
time frame of 25-30 minutes. The following relationship was used to calculate K;
values:
(Vorvs)/vs=I/(K; (1+ S/Kp))

where:

Vo 1s the velocity of the control in the absence of inhibitor;

Vs is the velocity in the {presence of inhibitor;

L is the concentration of inhibitor;

Kiis the dissociation constant of the enzyme:inhibitor complex;

S is the concentration of substrate;

K is the Michaelis constant.
[00548] Compounds tested in the above assay are considered to be active if they
exhibit a K; of <10 uM. Preferred compounds of the present invention have K;’s of <1
#M. More preferred compounds of the present invention have K;’s of <0.1 pM. Even
more preferred compounds of the present invention have Ki’s of <0.01 uM. Still more
preferred compounds of the present invention have K,’s of <0.001 uM. Using the
methodology described above, a number of compounds of the present invention were
found to exhibit K’s of <10 pM, thereby confirming the utility of the compounds of
the present invention as effective Xa inhibitors.
[00549] 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 kg anesthetized with a mixture of xylazine (10 mg/kg
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i.m.) and ketamine (50 mg/kg i.m.) are used. A saline-filled AV shunt device is
connected between the femoral arterial and the femoral venous cannulae. The AV
shunt device consists of a piece of 6-cm tygon tubing that contains a piece of silk
thread. Blood will flow from the femoral artery via the AV-shunt into the femoral
vein. The exposure of flowing blood to a silk thread will induce the formation of a
significant thrombus. After forty minutes, the shunt is disconnected and the silk
thread covered with thrombus is weighed. Test agents or vehicle will be given (i.v.,
i.p., s.c., or orally) prior to the opening of the AV shunt. The percentage inhibition of
thrombus formation is determined for each treatment group. The IDs, values (dose
which produces 50% inhibition of thrombus formation) are estimated by linear
regression.
[00550] The compounds of the present invention may also be useful as
inhibitors of serine proteases, notably human thrombin, Factor VIIa, Factor IXa,
Factor XTa, urokinase, plasma kallikrein and plasmin. Because of their inhibitory
action, these compounds are indicated for use in the prevention or treatment of
physiolc')giéél reactions, blood coagulation and inflammation, catalyzed by the
aforesaid class of enzymes. Specifically, the compounds have utility as drugs for the
treatment of diseases arising from elevated thrombin activity such as myocardial
infarction, and as reagents used as anticoagulants in the processing of blood to plasma
for diagnostic and other commercial purposes.
[00551] 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 substrates by thrombin in a purified system. In vitro inhiﬁition
constants were determined by the method described by Kettner et al. in J. Biol. Chem.
265, 18289-18297 (1990), herein incorporated by reference. In these assays,
thrombin-mediated hydrolysis of the chromogenic substrate S2238 (Helena
Laboratories, Beaumont, TX) was monitored spectrophotometrically. Addition of an
inhibitor to the assay mixture results in decreased absorbance and is indicative of
thrombin inhibition. Human thrombin (Enzyme Research Laboratories, Inc., South
Bend, IN) at a concentration of 0.2 nM in 0.10 M sodium phosphate buffer, pH 7.5,
0.20 M NaCl, and 0.5% PEG 6000, was incubated with various substrate
concentrations ranging from 0.20 to 0.02 mM. After 25 to 30 minutes of incubation,
thrombin activity was assayed by monitoring the rate of increase in absorbance at 405
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nm that arises owing to substrate hydrolysis. Inhibition constants were derived from
reciprocal plots of the reaction velocity as a function of substrate concentration using
the standard 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 pm, thereby confirming the utility of the compounds of the present
invention as effective thrombin inhibitors.
[00552] The compounds of the present invention can be administered alone or
in combination with one or more additional therapeutic agents. These include other
anti-coagulant or coagulation inhibitory agents, anti-platelet or platelet inhibitory
agents, thrombin inhibitors, or thrombolytic or fibrinolytic agents.
[00553] The compounds are administered to a mammal in a therapeutically
effective amount. By "therapeutically effective amount" it is meant an amount of a
compound of the present invention that, when administered alone or in combination
with an additional therapeutic agent to a mammal, is effective to prevent or ameliorate
the thromboembolic disease condition or the progression of the disease.
[00554] By "administered in combination" or "combination therapy" it is meant
that a compound of the present invention 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 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 this invention include warfarin
and heparin (either unfractionated heparin or any commercially available low
molecular weight heparin), synthetic pentasaccharide, direct acting thrombin
inhibitors including hirudin and argatrobanas well as other factor Xa inhibitors such as
those described in the publications identified above under Background of the
Invention.
[00555] The term anti-platelet agents (or platelet inhibitory agents), as used
herein, denotes agents that inhibit platelet function, for example by inhibiting the
aggregation, adhesion or granular secretion of platelets. Agents include, but are not
limited to, the various known non-steroidal anti-inflammatory drugs (NSAIDS) such
as aspirin, ibuprofen, naproxen, sulindac, indomethacin, mefenamate, droxicam,
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diclofenac, sulﬁnpyr'eiéone, piroxicam, and pharmaceutically acceptable salts or
prodrugs thereof. Of the NSAIDS, aspirin (acetylsalicyclic acid or ASA) and
piroxicam are preferred. Other suitable platelet inhibitory agents include IIb/ITIa
antagonists (e.g., tirofiban, eptifibatide, and abciximab), thromboxane-A2-receptor
antagonists (€.g., ifetroban), thromboxane-A2-synthetase inhibitors, PDE-III inhibitors
(e.g., dipyridamole), and pharmaceutically acceptable salts or prodrugs thereof.
[00556] The term anti-platelet agents (or platelet inhibitory agents), as used
herein, is also intended to include ADP (adenosine diphosphate) receptor antagonists,
preferably antagonists of the purinergic receptors P,Y, and P,Y,,, with P,Y,, being
even more preferred. Preferred P,Y,, receptor antagonists include ticlopidine and
clopidogrel, including pharmaceutically acceptable salts or prodrugs thereof.
Clopidogrel is an even more preferred agent. Ticlopidine and clopidogrel are also
preferred compounds since they are known to be gentle on the gastro-intestinal tract in
use.

[00557] The term thrombin inhibitors (or anti-thrombin agents), as used herein,
denotes inhibitors of the serine protease thrombin. By inhibiting 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-1 and/or serotonin) and/or fibrin formation are disrupted. A number
of thrombin inhibitors are known to one of skill in the art and these inhibitors are
contemplated to be used in combination with the present compounds. Such inhibitors

include, but are not limited to, boroarginine derivatives, boropeptides, heparins,

hirudin, argatroban, and melagatran, including pharmaceutically acceptable salts and

prodrugs thereof. Boroarginine derivatives and boropeptides include N-acetyl and
peptide derivatives of boronic acid, such as C-terminal o-aminoboronic acid
derivatives of lysine, ornithine, arginine, homoarginine and corresponding
isothiouronium analogs thereof. The term hirudin, as used herein, includes suitable
derivatives or analogs of hirudin, referred to herein as hirulogs, such as
disulfatohirudin.

[00558] The term thrombolytics or fibrinolytic agents (or thrombolytics or
fibrinolytics), as used herein, denote agents that lyse blood clots (thrombi). Such
agents include tissue plasminogen activator (natural or recombinant) and modified

forms thereof, anistreplase, urokinase, streptokinase, tenecteplase (TNK), lanoteplase
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(nPA), factor VIla inhibitors, PAI-1 inhibitors (i.e., inactivators of tissue plasminogen
activator inhibitors), alpha2-antiplasmin inhibitors, and anisoylated plasminogen
streptokinase activator complex, including pharmaceutically acceptable salts or
prodrugs thereof. The term anistreplase, as used herein, refers to anisoylated
plasminogen streptokinase activator complex, as described, for example, in EP
028,489, the disclosure of which is hereby incorporated herein by reference herein.
The term urokinase, as used herein, is intended to denote both dual and single chain
urokinase, the latter also being referred to herein as prourokinase.

[00559] Examples of suitable anti-arrythmic agents for use in combination with
the present compounds include: Class I agents (such as propafenone); Class II agents
(such as carvadiol and propranolol); Class III agents (such as sotalol, dofetlhde
amiodarone, azimilide and ibutilide); Class IV agents (such as ditiazem and
verapamil); K* channel openers such as L, inhibitors, and I,, inhibitors (e.g.,
compounds such as those disclosed in WO001/40231).

[00560] Examples of suitable anti-hypertensive agents for use in combination
with the compounds of the present invention include: alpha adrenergic blockers; beta
adrenergic blockers; calcium channel blockers (e.g., diltiazem, verapamil, nifedipine,
amlodipine and mybefradil); diruetics (e. g., chlorothiazide, hydrochlorothiazide,
flumethiazide, hydroflumethiazide, bendroflumethiazide, methylchlorothiazide,
trichlbromethiazide, polythiazide, benzthiazide, ethacrynic acid tricrynafen,
chlorthalidone, furosemide, musolimine, bumetanide, triamtrenene, amiloride,
spironolactone); renin inhibitors; ACE inhibitors (e.g., captopril, zofenopnl
fosinopril, enalapril, ceranopril, cilazopril, delapril, pentopril, quinapril, ramipril,
lisinopril); AT-1 receptor antagonists (e.g., losartan, irbesartan, valsartan); ET
receptor antagonists (e.g., sitaxsentan, atrsentan and compounds disclosed in U.S.
Patent Nos. 5,612,359 and 6,043,265); Dual ET/AII antagonist (e.g., compounds
disclosed in WO 00/01389); neutral endopeptidase (NEP) inhibitors; vasopepsidase
inhibitors (dual NEP-ACE inhibitors) (e.g., omapatrilat, gemopatrilat and nitrates).
[00561] Examples of suitable calcium channel blockers (L-type or T-type) for
use in combination with the compounds of the present invention include diltiazem,
verapamil, nifedipine, amlodipine and mybefradil.

[00562] Examples of suitable cardiac glycosides for use in combination with

the compounds of the present invention include digitalis and ouabain.
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[00563] Examples of suitable diruetics for use in combination with the
compounds of the present invention include: chlorothiazide, hydrochlorothiazide,
flumethiazide, hydroflumethiazide, bendroflumethiazide, methylchlorothiazide,
trichloromethiazide, polythiazide, benzthiazide, ethacrynic acid tricrynafen,
chlorthalidone, furosemide, musolimine, bumetanide, triamtrenene, amiloride, and
spironolactone.

[00564] Examples of suitable mineralocorticoid receptor antagonists for use in
combination with the compounds of the present invention include sprionolactone and
eplirinone.

[00565] Examples of suitable phospodiesterase inhibitors for use in
combination with the compounds of the present invention include: PDE III inhibitors
(such as cilostazol); and PDE V inhibitors (such as sildenafil).

[00566] Examples of suitable cholesterol/lipid lowering agents and lipid profile
therapies for use in combination with the compounds of the preseflt invention include:
HMG-CoA reductase inhibitors (e.g., pravastatin, lovastatin, atorvastatin, simvastatin,
fluvastatin, NK-104 (a.k.a. itavastatin, or nisvastatin or nisbastatin) and ZD-4522
(a.k.a. rosuvastatin, or atavastatin or visastatin)); squalene synthetase inhibitors;
fibrates; bile acid sequestrants (such as questran); ACAT inhibitors; MTP inhibitors;
lipooxygenase inhibitors; choesterol absorption inhibitors; and cholesterol ester
transfer protein inhibitors (e.g., CP-529414).

[00567] Examples of suitable anti-diabetic agents for use in combination with
the compounds of the present invention include: biguanides (e.g., metformin);
glucosidase inhibitors (e.g., acarbose); insulins (including insulin secretagogues or
insulin sensitizers); meglitinides (e.g., repaglinide); sulfonylureas (e.g., glimepiride,
glyburide and glipizide); biguanide/glyburide combinations (e.g., glucovance),
thiozolidinediones (e.g., troglitazone, rosiglitazone and pioglitazone), PPAR-alpha
agonists, PPAR-gamma agonists, PPAR alpha/gamma dual agonists, SGLT2
inhibitors, inhibitors of fatty acid binding protein (aP2) such as those disclosed in
WO00/59506, glucagon-like pepﬁde-l (GLP-1), and dipeptidyl peptidase IV (DP4)
inhibitors.

[00568] Examples of suitable anti-depressant agents for use in combination

with the compounds of the present invention include nefazodone and sertraline.
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[00569] Examples of suitable anti-inflammatory agents for use in combination
with the compounds of the present invention include: prednisone; dexamethasone;
enbrel; protien tyrosine kinase (PTK) inhibitors; cyclooxygenase inhibitors (including
NSAIDs, and COX-1 and/or COX-2 inhibitors); aspirin; indomethacin; ibuprofen;
prioxicam; naproxen; celecoxib; and/or rofecoxib.

[00570] Examples of suitable anti-osteoporosis agents for use in combination
with the compounds of the present invention include alendronate and raloxifene.
[00571] Examples of suitable hormone replacement therapies for use in
combination with the compounds of the present invention include estrogen (e.g.,
congugated estrogens) and estradiol.

[00572] Examples of suitable anti-coagulants for use in combination with the
compounds of the present invention include heparins (e.g., unfractioned and low
molecular weight heparins such as enoxaparin and dalteparin).

[00573] Examples of suitable anti-obesity agents for use in combination with
the compounds of the present invention include orlistat and aP2 inhibitors (such as
those disclosed in WO00/59506).

[00574) Examples of suitable anti-anxiety agents for use in combination with
the compounds of the present invention include diazepam, lorazepam, buspirone, and
hydroxyzine pamoate. '

[00575] Examples of suitable anti-proliferative agents for use in combination
with the compounds of the present invention include cyclosporin A, paclitaxel,
adriamycin; epithilones, cisplatin, and carboplatin.

[00576] Examples of suitable anti-ulcer and gastroesophageal reflux disease agents
for use in combination with the compounds of the present invention include
famotidine, ranitidine, and omeprazole.

[00577] Administration of the compounds of the present invention (i.e., a first
therapeutic agent) in combination with at least one additional therapeutic agent (i.e., a
second therapeutic agent), preferably affords an efficacy advantage over the
compounds and agents alone, preferably while permitting the use of lower doses of
each (i.e., a synergistic combination). A lower dosage minimizes the potential of side
effects, thereby providing an increased margin of safety. It is preferred that at least
one of the therapeutic agents is administered in a sub-therapeutic dose. It is even

more preferred that all of the therapeutic agents be administered in sub-therapeutic
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doses. Sub-therapeutic is intended to mean an amount of a therapeutic agent that by
itself does not give the desired therapeutic effect for the condition or disease being
treated. Synergistic combination is intended to mean that the observed effect of the
combination is greater than the sum of the individual agents administered alone.
[00578] The compounds of the present invention are also useful as standard or
reference compounds, for example as a quality standard or control, in tests or assays
involving the inhibition of factor Xa. Such compounds may be provided in a
commercial kit, for example, for use in pharmaceutical research involving factor Xa.
For example, a compound of the present invention could be used as a reference in an
assay to compare its known activity to a compound with an unknown activity. This
would ensure the experimenter that the assay was being performed properly and
provide a basis for comparison, especially if the test compound was a derivative of the
reference compound. When developing new assays or protocols, compounds
according to the present invention could be used to test their effectiveness.

[00579] 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 determined by addition of chromogenic substrate $2222 to a series of
solutions containing test sample and optionally one of the compounds of the present
invention. If production of pNA is observed in the solutions containing test sample,
but not in the presence of a compound of the present invention, then one would
conclude factor Xa was present.

[00580] The present invention also encompasses an article of manufacture. As
used herein, article of manufacture is intended to include, but not be limited to, kits
and packages. The article of manufacture of the present invention, comprises: (a) a
first container; (b) a pharmaceutical composition located within the first container,
wherein the composition, comprises: a first therapeutic agent, comprising: a
compound of the present invention or a pharmaceutically acceptable salt form thereof;
and, (c) a package insert stating that the pharmaceutical composition can be used for
the treatment of a thromboembolic disorder (as defined previously). In another
embodiment, the package insert states that the pharmaceutical composition can be
used in combination (as defined previously) with a second therapeutic agent to treat a
thromboembolic disorder. The article of manufacture can further comprise: (d) a

second container, wherein components (a) and (b) are located within the second
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container and component (c) is located within or outside of the second container.
Located within the first and second containers means that the respective container
holds the item within its boundaries.

[00581] The first container is a receptacle used to hold a pharmaceutical
composition. This container can be for manufacturing, storing, shipping, and/or
individual/bulk selling. First container is intended to cover a bottle, jar, vial, flask,
syringe, tube (e.g., for a cream preparation), or any other container used to
manufacture, hold, store, or distribute a pharmaceutical product.

[00582] The second container is one used to hold the first container and,
optionally, the package insert. Examples of the second container include, but are not
limited to, boxés (e.g., cardboard or plastic), crates, cartons, bags (e.g., paper or
plastic bags), pouches, and sacks. The package insert can be physically attached to the
outside of the first container via tape, glue, staple, or another method of attachment, or
it can rest inside the second container without any physical means of attachment to the
first container. Alternatively, the package insert is located on the outside of the
second container. When located on the outside of the second container, it is
preferable that the package insert is physically attached via tape, glue, staple, or
another method of attachment. Alternatively, it can be adjacent to or touching the
outside of the second container without being physically attached.

[00583] The package insert is a label, tag, marker, etc. that recites information
relating to the pharmaceutical composition located within the first container. The
information recited will usually be determined by the regulatory agency governing the
area in which the article of manufacture is to be sold (e.g., the United States Food and
Drug Administration). Preferably, the package insert specifically recites the
indications for which the pharmaceutical composition has been approved. The
package insert may be made of any material on which a person can read information
contained therein or thereon. Preferably, the package insert is a printable material
(e.g., paper, plastic, cardboard, foil, adhesive-backed paper or plastic, etc.) on which

the desired information has been formed (e.g., printed or applied).

DOSAGE AND FORMULATION
[0001] The compounds of this invention can be administered in such oral dosage

forms as tablets, capsules (each of which includes sustained release or timed release
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formulations), pills, powders, granules, elixirs, tinctures, suspensions, syrups, and
emulsions. They may also be administered in intravenous (bolus or infusion),
intraperitoneal, subcutaneous, or intramuscular form, all using 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 pharmaceutical carrier selected on the
basis of the chosen route of administration and standard pharmaceutical practice.
[0002] The dosage regimen for the compounds of the present invention will, of
course, vary depending upon known factors, such as the pharmacodynamic
characteristics of the particular agent and its mode and route of administration; the
species, age, sex, health, medical condition, and weight of the recipient; the nature
and extent of the symptoms; the kind of concurrent treatment; the frequency of
treatment; the route of administration, the renal and hepatic function of the patient,
and the effect desired. A physician or veterinarian can determine and prescribe the
effective amount of the drug required to prevent, counter, or arrest the progress of the
thromboembolic disorder.
[0003] 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 of body weight, preferably between about 0.01 to 100 mg/kg of body
weight per day, and most preferably between about 1.0 to 20 mg/kg/day.
Intravenously, the most preferred doses will range from about 1 to about 10
mg/kg/minute during a constant rate infusion. Compounds of this invention may be
administered in a single daily dose, or the total daily dosage may be administered in
divided doses of two, three, or four times daily.
[0004] Compounds of this invention can be administered in intranasal form via
topical use of suitable intranasal vehicles, or via transdermal routes, using |
transdermal skin patches. When administered in the form of a transdermal delivery
system, the dosage administration will, of course, be continuous rather than
intermittent throughout the dosage regimen.
[0005] The compounds are typically administered in admixture with suitable
pharmaceutical diluents, excipients,-or carriers (collectively referfed to herein as
pharmaceutical carriers) suitably selected with respect to the intended form of
administration, that is, oral tablets, capsules, elixirs, sifrups and the like, and

consistent with conventional pharmaceutical practices.
148



WO 2005/048922 PCT/US2004/031774

10

15

20

25

30

[0006] For instance, for oral administration in the form of a tablet or capsule, the
active drug component can be combined with an oral, non-toxic, pharmaceutically
acceptable, inert carrier such as lactose, starch, sucrose, glucose, methyl cellulose,
magnesium stearate, dicalcium phosphate, calcium sulfate, mannitol, sorbitol and the
like; for oral administration in liquid form, the oral drug components can be
combined with any oral, non-toxic, pharmaceutically acceptable inert carrier such as
ethanol, glycerol, water, and the like. Moreover, when desired or necessary, suitable
binders, lubricants, disintegrating agents, and coloring agents can also be
incorporated into the mixture. Suitable binders include starch, gelatin, natural sugars
such as glucose or beta-lactose, corn sweeteners, natural and synthetic gums such as
acacia, tragacanth, or sodium alginate, carboxymethylcellulose, polyethylene glycol,
waxes, and the like. Lubricants used in these dosage forms include sodium oleate,
sodium stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
chloride, and the like. Disintegrators include, without limitation, starch, methyl
cellulose, agar, bentonite, xanthan gum, and the like.

[0007] The compounds of the present invention can also be administered in the form
of liposome delivery systems, such as small unilamellar vesicles, large unilamellar
vesicles, and multilamellar vesicles. Liposomes can be formed from a variety of
phospholipids, such as cholesterol, stearylamine, or phosphatidylcholines.

[0008] 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 palmitoyl residues. Furthermore, the compounds of the present invention may
be coupled to a class of biodegradable polymers useful in achieving controlled
release of a drug, for example, polylactic acid, polyglycolic acid, copolymers of
polylactic and polyglycolic acid, polyepsilon caprolactone, polyhydroxy butyric acid,
polyorthoesters, polyacetals, polydihydropyrans, polycyanoacylates, and crosslinked
or amphipathic block copolymers of hydrogels.

[0009] Dosage forms (pharmaceutical compositions) suitable for
administration may contain from about 1 milligram to about 100 milligrams of active

ingredient per dosage unit. In these pharmaceutical compositions the active ingredient
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will ordinarily be present in an amount of about 0.5-95% by weight based on the total
weight of the composition.

[0010] Gelatin capsules may contain the active ingredient and powdered
carriers, such as lactose, starch, cellulose derivatives, magnesium stearate, stearic acid,
and the like. Similar diluents can be used to make compressed tablets. Both tablets
and capsules cén be manufactured as sustained release 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 protect the tablet from
the atmosphere, or enteric coated for selective disintegration in the gastrointestinal
tract.

[0011] Liquid dosage forms for oral administration can contain coloring and
flavoring to increase patient acceptance.

[0012] In general, water, a suitable oil, saline, aqueous dextrose (glucose), and related
sugar solutions and glycols such as propylene glycol or polyethylene glycols are
suitable carriers for parenteral solutions. Solutions for parenteral administration
preferably contain a water soluble salt of the active ingredient, suitable stabilizing
agents, and if necessary, buffer substances. Antioxidizing agents such as sodium
bisulfite, sodium sulfite, or ascorbic acid, either alone or combined, are suitable
stabilizing agents. Also used are citric acid and its salts and sodium EDTA. In
addition, parenteral solutions can contain preservatives, such as benzalkonium
chloride, methyl-or propyl-paraben, and chlorobutanol.

[0013] Suitable pharmaceutical carriers are described in Remington's
Pharmaceutical Sciences, Mack Publishing Company, a standard reference text in this
field. |
[0014] Where the cdmpounds 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 the present invention and about 1 to 7.5 milligrams of the second
anticoagulant, per kilogram of patient body weight. For a tablet dosage form, the
compounds of this invention generally may be present in an amount of about 5 to 10
milligrams per dosage unit, and the second anti-coagulant in an amount of about 1 to 5
milligrams per dosage unit.

[0015] Where the compounds of the present invention are administered in

combination with an anti-platelet agent, by way of general guidance, typically a daily
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dosage may be about 0.01 to 25 milligrams of the compound of the present invention
and about 50 to 150 milligrams of the anti-platelet agent, preferably about 0.1 to 1
milligrams of the compound of the present invention and about 1 to 3 milligrams of
antiplatelet agents, per kilogram of patient body weight.

[0016] Where the compounds of the present invention are administered in
combination with thrombolytic agent, typically a daily dosage may be about 0.1 to 1
milligrams of the compound of the present invention, per kilogram of patient body
weight and, in the case of the thrombolytic agents, the usual dosage of the thrombolyic
agent when administered alone may be reduced by about 70-80% when administered
with a compound of the present invention.

[0017] Where two or more of the foregoing second therapeutic agents are
administered with the compound of the present invention, generally the amount of
each component in a typical daily dosage and typical dosage form may be reduced
relative to the usual dosage of the agent when administered alone, in view of the
additive or synergistic effect of the therapeutic agents when administered in
combination. '

[0018] 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 Formula I and 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 dosage unit, the physical contact between the active ingredients
is minimized (that is, reduced). For example, one active ingredient may be enteric
coated. By enteric coating one of the active ingredients, it is possible not only to
minimize the contact between the combined active ingredients, but also, it is possible
to control the release of one of these components in the gastrointestinal tract such that
one of these components is not released in the stomach but rather is released in the
intestines. One of the active ingredients may also be coated with a material that
affects a sustained-release throughout the gastrointestinal tract and also serves to
minimize physical contact between the combined active ingredients. Furthermore, the
sustained-released component can be additionally enteric coated such that the release
of this component occurs only in the intestine. St 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
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a polymer such as a low viscosity grade of hydroxypropyl methylcellulose (HPMC) or
other appropriate materials as known in the art, in order to further separate the active
components. The polymer coating serves to form an additional barrier to interaction
with the other component.

[00584] These as well as other ways of minimizing contact between the
components of combination products of the present invention, whether administered
in a single dosage form or administered in separate forms but at the same time by the
same manner, will be readily apparent to those skilled in the art, once armed with the
present disclosure.

[00585] 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 of formula Ia-If:

G .. X N ]
gt > 6 X N_,_B
G2 I,‘IQ J? N A

G O
Ia Ic
G, . X._._.N N._B «...N N
I S
l
Gl @) 1 (0] Gl 0
Id Ie If

or a stereoisomer or pharmaceutically acceptable salt thereof, wherein;
the central lactam ring is substituted with 0-2 R" and 0-1 additional carbonyl groups;
X is selected from SO, and NR*C(0);

G is a group of formula ITa or IIb:
N
IT IIb

ring D, including the two atoms of ring E to which it is attached, is a 5-6 membered
ring consisting of: carbon atoms and 0-2 heteroatoms selected from the group
consisting of N, O, and S(O),;

ring D is substituted with 0-2 R and there are 0-3 ring double bonds;

E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and pyridazinyl, and is
substituted with 1-3 R;

alternatively, ring D is absent, and ring E is selected from phenyl, pyridyl, pyrimidyl,
pyrazinyl, pyridazinyl, pyrrolyl, pyrazolyl, imidazolyl, isoxazolyl, oxazolyl,
triazolyl, thienyl, and thiazolyl, and ring E is substituted with 1-3 R;
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alternatively, ring D is absent, ring E is selected from phenyl, phenyl, pyridyl,

pyrimidyl, pyrazinyl, pyridazinyl, pyrrolyl, pyrazolyl, imidazolyl, isoxazolyl,
oxazolyl, triazolyl, thienyl, and thiazolyl, and ring E is substituted with 1 R
and with a 5-6 membered ring consisting of: carbon atoms and 0-4
heteroatoms selected from the group consisting of N, O, and S(0),, wherein
the 5-6 membered ring is substituted with 0-2 carbonyls and 1-2 R and has 0-3

ring double bonds;

R is selected from H, C,4 alkyl, F, Cl, Br, I, OH, OCH,, OCH,CH,, OCH(CHs),,

OCH,CH,CH;, -CN, C(=NR¥NR'R?, NHC(=NR®*)NR'R?, NR*CH(=NR"), NH,,
NH(C, alkyl), N(C alkyl),, C(ENH)NH,, CH,NH,, CH;NH(C, alkyl),
CH,N(C, alkyl),, CH,CH,NH,, CH,CH,NH(C,., alkyl), CH,CH,N(C, alkyl),,
(CR'R’)C(O)H, (CRR),C(O)R%, (CR'R?)NR'R?, (CR*R®),C(O)NR'R?,
(CR*R)NR'C(O)R’, (CR'R?)OR’, (CR*R?)S(0),NRR, (CR°R*)NR'S(O),R’,
(CR*R®)SR?, (CR*R?)S(O)R?, (CR°R?),S(O),R?, and OCF,;

alternatively, when 2 R groups are attached to adjacent atoms, they combine to form

methylenedioxy or ethylenedioxy;

G, is selected from H, —CN, (CR’R*),,C(O)R?, NR?R*, (CR’R*), ,NR’R*, OR’,

(CR’R*),.;0R?, (CR’R™),,8(0),R?, NR?C(O)R?, (CR*R*), ,NR*C(O)R?,
NR’C(O)NR’R”, (CR’R™),sNR*C(O)NR’R*, NR?C(O)OR?,
(CR'R*),sNR*C(O)OR?, (CR’R*),.,S(0),NR*R*, NR*S(0),NR?R%,
(CR’R*),.sNR*S(0),NR’R*, OC(O)R?, (CR*R*),;OC(O)R?,
(CR’R™),,C(O)OR?, (CR’R™),.,C(O)NR’R>,
(CR’R*),,,C(O)NR*(CR’R*)(CR°R*),,OR?,
(CR'R*),,C(O)NR*(CR’R*)(CR’R*"), ,NR?R?,
(CR’R®C(O)NR*(CR*R*®),.,C(O)NR?R2,
(CR'R*)C(O)NR*CR’R™),,,C(O)OR?, C,, alkyl substituted with 0-2 R, C,.,
alkenyl substituted with 0-2 R*, C, alkynyl substituted with 0-2 R*,
(CR’R*)44~Cs.1 carbocycle substituted with 0-3 R™, and (CR’R?¥),4-5-12

membered heterocycle consisting of: carbon atoms and 1-4 heteroatoms
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selected from the group consisting of N, O, and S(O), and substituted with 0-3
Rla;

G, is absent or is selected from CR*R*CR?R* and CR*=CR?;

A is selected from:

Cs.p0 cycloalkyl substituted with 0-2 R*,
Cs.10 cycloalkenyl substituted with 0-2 R*, and

4-12 membered heterocycle consisting of: carbon atoms and 1-4 heteroatoms

/

selected from the group consisting of N, O, and S(O), and substituted with 0-2 R*,

wherein the heterocycle has 0-1 ring double bonds;

B is selected from —CN, C,.s alkyl substituted with 0-2 R*, C,.¢ alkenyl substituted

with 0-2 R*, C,.; alkynyl substituted with 0-2 R*, O-C,. alkyl substituted with
0-2 R*, S(0),-C, alkyl substituted with 0-2 R*%, NR2%-C,¢ alkyl substituted
with 0-2 R*, C,. cycloalkyl substituted with 0-2 R?, and a 3-7 membered
saturated heterocycle substituted with 0-2 R?¢ and consisting of carbon atoms

and 1-3 heteroatoms selected from the group consisting of N, O, and S(0),;

R™, at each occurrence, is selected from H, -(CR*R*),-R™, -(CR*R**),-CR’R®R™,

-(CR’R*)-O~(CR’R*),-R™, -C, alkenylene-R", -C, alkynylene-R™,
-(CR*R™),-C(=NR®)NR’R™, NR}(CR’R**)}R*, O(CR'R*)R",
(CRR*),SCR*R**R*, (CR’R**)NRY(CR’R**)R™,
(CR’R*),C(O)NR*(CR’R¥)R™, CO(CR’R**)R™, O(CR’R**) R,
(CR'R*),S(CR*R®)RY, S(0),(CRR*)RY, O(CRR*)R™, NR(CR'R*)RY,
OC(O)NR*(CR’R*),R", NR*C(O)NR*(CR’R**),R¥, NR*C(O)O(CR’R**)RY,
and NR’C(O)(CR’R*),R", provided that R forms other than an N-halo, N-S,
0-0, or N-CN bond;

alternatively, when two R' groups are attached to the same carbon atom, together with

the carbon atom to which they are attached they form a 3-10 membered

carbocyclic or heterocyclic ring consisting of: carbon atoms and 0-4
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heteroatoms selected from the group consisting of N, O, and S(O),, this ring
being substituted with 0-2 R* and 0-3 ring double bonds;

alternatively, when two R™ groups are attached to adjacent atoms, together with the

atoms to which they are attached, they form a 5-7 membered carbocyclic or
heterocyclic ring consisting of: carbon atoms and 0-4 heteroatoms selected
from the group consisting of N, O, and S(O),, this ring being substituted with
0-2 R* and 0-3 ring double bonds;

R"™ is selected from H, C,; alkyl, F, Cl, Br, I, -CN, -NO,, -CHO, (CF,).CF,, '

(CR°R*),0R?, NR’R*, C(O)R*, CO,R®, OC(O)R?, (CF,),CO,R*, S(O),R>,
NR*CH,),0R?, C(=NR*)NR?R*, NR*C(O)R?, NR*C(O)NR?R*, NR>C(0),R>,
OC(O)NR’R*, C(O)NR*R*, C(O)NR*(CH,),OR?, SO,NR?R* NR2SO,NR’R*,
NR*SO,R?, C(O)NR’SO,R?, SO,R*C(O)NR?, SO,NR?C(O)R?, C,;, carbocycle
substituted with 0-2 R*, and 4-10 membered heterocycle consisting of carbon
atoms and from 1-4 heteroatoms selected from the group consisting of N, O,
and S(O), and substituted with 0-2 R*, provided that R™ forms other than an
0-0, N-halo, N-S, or N-CN bond;

R is selected from H, CH(CH,0R?),, C(O)R>, C(O)NR?R, S(O)R?, S(O),R?, and

SO,NR?R*;

R" is selected from C, carbocycle substituted with 0-2 R* and 5-10 membered

heterocycle consisting of carbon atoms and from 1-4 heteroatoms selected
from the group consisting of N, O, and S(O), and substituted with 0-2 R*,
provided that R™ forms other than an N-S bond;

R?, at each occurrence, is selected from H, CF;, C, alkyl substituted with 0-2 R*,

benzyl, -(CH,),-C;.;, carbocycle substituted with 0-2 R*, and -(CH,),-5-10
membered heterocycle consisting of: carbon atoms and 1-4 heteroatoms
selected from the group consisting of N, O, and S(O), and substituted with 0-2
R4b;
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R*, at each occurrence, is selected from H, CFs, C,. élkyl substituted with 0-2 R®,
benzyl, -(CH,).-Cs.1, carbocycle substituted with 0-2 R®, and +(CH,)-5-10
membered heterocycle consisting of: carbon atoms and 1-4 heteroatoms
selected from the group consisting of N, O, and S(O), and substituted with 0-2
R®;

alternatively, NR’R*forms a 5 or 6 membered saturated, partially saturated or
unsaturated ring substituted with 0-2 R* and consisting of: 0-1 additional

heteroatoms selected from the group consisting of N, C, and S(Q),;

R?, at each occurrence, is selected from CFs, C,, alkoxy substituted with 0-2 R®, C,
alkyl substituted with 0-2 R®, -(CH,),-C.,, carbocycle substituted with 0-2 R*,
and -(CH,),-5-10 membered heterocycle consisting of: carbon atoms and 1-4
heteroatoms selected from the group consisting of N, O, and 5(0), and
substituted with 0-2 R*;

R¥, at each occurrence, is selected from CF,, OH, C,, alkoxy, C.s alkyl, ~(CH,),-Cs.10
carbocycle substituted with 0-2 R*, and -(CH,),-5-10 membered heterocycle
containing from 1-4 heteroatoms selected from the group consisting of N, O,
and S(O), and substituted with 0-2 R*;

R, at each occurrence, is selected from H and C..¢ alkyl;
R*, at each occurrence, is selected from H and C, alkyl;

R?, at each occurrence, is selected from H, CH;, CH,CH,, CH,CH,CH,, CH(CH,),,
CH,CH,CH,CH;, CH,CH(CHj;),, CH(CH;)CH,CH,, C(CH})s;, benzyl, and
phenyl;

R*, at each occurrence, is selected from H, CH;, CH,CH;, CH,CH,CH,, CH(CH;),,
CH,CH,CH,CH;, CH,CH(CHj;),, CH(CH;)CH,CH;, C(CHs)s, benzyl, and
phenyl;
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alternatively, NR’R* forms a 5 or 6 membered saturated, partially unsaturated, or
unsaturated ring consisting of: carbon atoms, the nitrogen atom to which R?
and R* are attached, and 0-1 additional heteroatoms selected from the group
consisting of N, O, and S(0),;

R¥, at each occurrence, is selected from CH;, CH,CH;, CH,CH,CH,, CH(CHj),,
CH,CH,CH,CH;, CH,CH(CH;),, CH(CH;)CH,CH, C(CHa),, benzyl, and
phenyl;

10 R*, at each occurrence, is selected from H, CH,, CH,CH., CH,CH,CH,, CH(CHj),,
CH,CH,CH,CH,, CH,CH(CHs),, CH(CH,)CH,CH,, C,., alkyl-phenyl, and
C(=O)R™>;

RY, at each occurrence, is selected from H, =0, (CR’R*),0R?, (CR’R®)F, (CR*R*),CL,

15 (CR’R™)Br, (CR’R™)], C,., alkyl, (CR*R*),CN, (CR*R*)NO,, '
(CR'R*)NR’R, (CR’R™),C(O)R*, (CR*R*)NR*C(O)R?,
(CR'R*),C(O)NR’R™, (CR'R*),NR*C(O)NR’R%, (CR’R*),C(=NR?)NR’R%,
(CR'R*),C(=NS(0),R*)NR’R*, (CR’R*),NR’C(=NR?NR?R*,
(CR°R*),C(O)NR*C(=NR*NR?R?, (CR*R*),SO,NR?R*

20 (CR'R*)NR’SO,NR’R*, (CR’R*);NR?*SO,-C, , alkyl, (CR’R**)NR?SO,R?,
(CR’R*).S(0),R*, (CR’R*),(CF,),CF;, (CR®R*),-5-6 membered carbocycle
substituted with 0-1 R®, and a (CR’R™)-5-6 membered heterocycle consisting
of: carbon atoms and 1-4 heteroatoms selected from the group consisting of
N, O, and S(0O), and substituted with 0-1 R%;

25

R* is selected from H, =0, CL, F, B, I, C,., alkyl, C,., haloalkyl, NR*R*.
N(—=O)R*R*, OR*, -NR*C(O)R*, -C(O)R*, -OC(O)R¥, -C(O)NR*R*,
-(CR*R*),C(O)OR™, -NR*C(O)NR¥R*., -OC(O)NR*RX, -NR*C(O)OR%,
-SO,NR*R*, -NR¥SO,NR R, -C(O)NR*SO,R*, -SO,NR*C(0)R*,

30 -NR*SO,R*, and -S(0),R*, provided that S(O),R? forms other than S(0),H or
S(O)H and further provided that R* is other than a hydroxamic acid;
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R®, at each occurrence, is selected from H, =0, (CH,),OR?, (CH,),F, (CH,).Cl,

(CH,)Br, (CH,)J, C,., alkyl, (CH,).CN, (CH,)NO,, (CH,)NR°R™®,
(CH,).C(O)R?, (CH,),C(O)OR*, (CH,);NR’C(O)R*, (CH,)-C(O)NR’R*,
(CH,)NR*C(O)NR’R*, (CH,),-C(=NR*)NR°R*, (CH,) NR*C(=NR*)NR’R*,
(CH,).SONR’R*, (CH,),NR*SO,NR°R*, (CH,)NR*SO,-C,,, alkyl,
(CH,)NR*SO,CF;, (CH,)NR’SO,-phenyl, (CH,),S(0),CF;, (CH,),S(0),-C1
alkyl, (CH,),S(0),-phenyl, and (CH,){CF,),CFs;

R*, at each occuirence, is selected from H, =0, (CR*R*),0R*, (CR*R*)F,

(CR*R™),C, (CR*R*)Br, (CR*R*), Cy, alkyl, (CR*R*),CN, (CR*R*)NO,,
(CR*R*)NR*R*, (CR*R),C(O)R¥, (CR*R*)NR*(O)R,
(CR*R™),C(O)NR?R¥, (CR*R*);NR*(O)NR*R¥, (CR*R*),C(=NR*)NR*R*,
(CR*R™),C(=NS(0),R*)NR*R¥, (CR*R*)NR*(=NR*NR*R>,
(CR*R*),C(O)NR*(=NR*NR*R¥, (CR*R*).SO,NRR*,
(CR*R*)NR*SO;NR?R*, (CR*R*)NR*S0,-Cy., alkyl, (CR*R*)NR*SO,R*,
(CR*R*),S(O);R*, (CR*R*)(CF;)CF;

R?, at each occurrence, is selected from H, C,¢ alkyl, =0, (CH,).OR, F, Cl, Br, I, -CN,

NO,, (CH,)NR’R*, (CH,),C(O)R?, (CH,),C(O)OR¥, (CH,),NR*C(O)R*,
(CH,),C(O)NR’R*, (CH,)NR*C(O)NR’R*, (CH,),CH(=NOR?*),
(CH.),C(=ENR*NR’R*, (CH,)NR*C(=NR*)NR’R*, (CHZ),SOZNR3R3“,
(CH,)NR*SO,NRR*, (CH,)NR*SO;-C., alkyl, (CH,)NR*SO,CF;,
(CH,).NR*SO,-phenyl, (CH,),S(0),CF;, (CH,),S(0),-C. alkyl,
(CH,)S(0),-phenyl, (CF,),CF;, phenyl substituted with 0-2 R¢, naphthyl
substituted with 0-2 RS, and benzyl substituted with 0-2 RS;

R*, at each occurrence, is selected from C, alkyl, (CH,),OR?, (CH,)NR’R*,

(CH,).C(O)R?, (CH,),C(O)OR¥, (CH,)NR*C(O)R*, (CH,),C(O)NR’R*,
(CF,).CF;, phenyl substituted with 0-2 R®, naphthyl substituted with 0-2 R,
and benzyl substituted with 0-2 RS, provided that R* does not form a S-N or
S(0),-C(O) bond,;
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RS, at each occurrence, is selected from H, OH, (CH,),OR?, halo, C,, alkyl, CN, NO,,
(CH,)NR’R*, (CH,),C(O)R?, NR’C(O)R?, NR*C(O)NR?R?, C(=NH)NH,,
NHC(=NH)NH,, SO,.NR?R?, NR’SO,NR’R*, and NR*SO,C,, alkyl;

R’, at each occurrence, is selected from H, OH, Cy; alkyl, C,, alkyl-C(O)-, C,,
alkyl-O-, (CH,),-phenyl, C, alkyl-OC(0)-, Cq. aryl-O-, Cs.10 aryl-OC(O)-,
Cs.10 aryl-CH,-C(O)~, C,, alkyl-C(0)O-C,. alkyl-OC(O)-, Cq.1 aryl-C(0)O-C,,
alkyl-OC(0)-, C,.s alkyl-NH,-C(O)-, phenyl-NH,-C(O)-~, and phenyl C,,
alkyl-C(O)-;

R®, at each occurrence, is selected from H, C, alkyl, and (CH,),-phenyl;

alternatively, R” and R?, when attached to the same nitrogen, combine to form a 5-10
membered heterocyclic ring consisting of carbon atoms and 0-2 additional
heteroatoms selected from the group consisting of N, O, and S(0),;

R’, at each occurrence, is selected from H, C,; alkyl, and (CH,),-phenyl;

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

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

1, at each occurrence, is selected from 0,1,2,3,4,5, and 6;

r1, at each occurrence, is selected from 1, 2, 3,4, 5, and 6; and
t, at each occurrence, is selected from 0, 1, 2, and 3.

2. A compound according to Claim 1, wherein the compound is of formula Ib,
Ic, Ie, or If, wherein:

G is a group of formula ITa or IIb:
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ring D, including the two atoms of ring E to which it is attached, is a 5-6 membered

ring consisting of: carbon atoms and 0-2 heteroatoms selected from the group

consisting of N, O, and S(O),;
ring D is‘ substituted with 0-2 R and there are 0-3 ring double bonds;

E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and pyridazinyl, and is
substituted with 1-2 R;

alternatively, ring D is absent, and ring E is selected from phenyl, pyridyl, pyrimidyl,
‘and thienyl, and ring E is substituted with 1-2 R;

alternatively, ring D is absent, ring E is selected from phenyl, pyridyl, and thienyl, and
ring E is substituted with a 5 membered heterocycle consisting of: carbon
atoms and 1-4 heteroatoms selected from the group consisting of N, O, and
S(0O),, wherein the 5 membered heterocycle is substituted with 0-1 carbonyls
and 1-2 R and has 0-3 ring double bonds;

R is selected from H, C,, alkyl, F, Cl, OH, OCH,, OCH,CH;, OCH(CHs),, CN,
C(=NH)NH,, NH,, NH(C, alkyl), N(C,.; alkyl),, C(=NH)NH,, CH,NH,,
CH,NH(C, alkyl), CH,N(C,; alkyl),, (CR®R®)NRR?, C(O)NR'R?,
CH,C(O)NRR?, 8(0),NR'R®, CH,S(0),NR'R?, and OCF;;

\
alternatively, when 2 R groups are attached to adjacent atoms, they combine to form

methylenedioxy or ethylenedioxy;

G, is selected from H, (CRR®)C(O)R?, NR?R*, (CR'R*)(CR'R™NR?R™, OR?,
(CR'R*)(CR'R*)OR?, (CR'R*)S(0),R?, NR’C(O)R?,
(CRPR*)(CR*R*NR’C(O)R?, NR’C(O)NR?R,
(CRR*)(CR’R*)NR*C(O)NR?R, NR’C(O)OR?,
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(CR'R*)(CR'R™NR’C(O)OR?, (CR’R*)S(0),NR?R*, NR?S(O),NR?R>,
(CRR*)(CR'R*)NR?S(0),NR*R*, OC(O)R?, (CR'R*)(CR’R*)OC(O)R?,

(CR'R*)C(0)OR?, (CR’R*)C(O)NR?R>,
(CR'R*)C(O)NR*(CR*R*)(CR’R*)OR?,
(CR'R*)C(O)NR¥CR*R*)(CR*R*)(CR*R*)OR?,
(CR'R*)C(O)NRY(CR’R*)(CR’R*)NR?R™,
(CR'R*)C(O)NR*(CR’R*)(CR’R*)(CR’R*)NR?R™,
(CRR*)C(O)NRYCR°R*)C(O)NR?R*,
(CRR™C(O)NR(CR'R*)(CR°R*)C(O)NR’R™,

(CR*R*®)C(O)NR*CR’R*)C(O)OR?,
(CRR*)C(O)NR¥CR?R*)(CR’R*¥)C(0)OR?, C, alkyl substituted with 0-1

R"™, Cy alkenyl substituted with 0-1 R, C,. alkynyl substituted with 0-1 R,

(CR’R*)o4-C.yo carbocycle substituted with 0-1 R™, and (CR?R*),,-5-12
membered heterocycle consisting of: carbon atoms and 1-4 heteroatoms

selected from the group consisting of N, O, and S(0), and substituted with 0-1

la.
R™;

A is selected from:

Cao cycloalkyl substituted with 0-2 R*,
C..10 cycloalkenyl substituted with 0-2 R*, and

5-10 membered heterocycle consisting of: carbon atoms and 1-4 heteroatoms

selected from the group consisting of N, O, and S(O), and substituted with 0-2 R*,

wherein the heterocycle has 0-1 ring double bonds;

R*, at each occurrence, is selected from H, -(CRR*)-R", -(CR’R**),-O-(CR*R*)-R™

-Cz alkenylene-R™, -C,.¢ alkynylene-R™, -(CR’R*)-C(=NR™NR°R*,

NR(CRR®)R™, O(CRR™®)RY, (CR'R*),SCR'R¥R,

(CRR*)NRY(CR'R*®)R™, (CR'R*),C(O)NRA(CR’R®)R™, CO,(CR'R*)R™,
O(CR'R*)R”, S(0),(CRR®)RY, O(CR'R*)R™, NR¥(CR’R**)R .
OC(O)NR*(CR'R¥)R™, NR'C(O)NR*(CR'R™),R ™, NR*C(O)O(CR'R*)R*,

and NR*C(O)(CR’R**)RY, provided that R forms other than an N-halo, N-S,

0-0, or N-CN bond;
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alternatively, when two R™* groups are attached to the same carbon atom, together with
the carbon atom to which they are attached they form a 3-10 membered
carbocyclic or heterocyclic ring consisting of: carbon atoms and 0-4
heteroatoms selected from the group consisting of N, O, and S(O),, this ring
5 being substituted with 0-2 R* and 0-3 ring double bonds;

alternatively, when two R™ groups are attached to adjacent atoms, together with the
atoms to which they are attached, they form a 5-7 membered carbocyclic or
heterocyclic ring consisting of: carbon atoms and 0-4 heteroatoms selected
10 from the group consisting of N, O, and S(O),, this ring being substituted with
0-2 R*® and 0-3 ring double bonds; '

R"is selected from H, CH,, CH,CH,, CH,CH,CH;,, CH(CH,),, F, CL, Br, L, -CN,

-CHO, CF;, (CR’R*),0R?, NR’R*, C(O)R?, CO,R*, OC(O)R?, CO,R%,

15 S(0O)R?, NR*(CH,),OR?, NR’C(O)R*, NR2C(0)NR’R?, NR*C(0O),R>,
OC(O)NR’R*, C(O)NR’R*, C(O)NR*CH,),0R?, SO,NR’R*, NR2SO,NR?R*,
NR’SO,R?, C(O)NR?SO,R?, SO,NR*C(0)R?, C;.,, carbocycle substituted with
0-2 R, and 4-10 membered heterocycle consisting of carbon atoms and from
1-4 heteroatoms selected from the group consisting of N, O, and S(0), and

20 substituted with 0-2 R*, provided that R" forms other than an O-O, N-halo,
N-S, or N-CN bond;

R* is selected from H, CH(CH,0OR?),, C(O)R¥, C(O)NR?R?, S(O)R?, S(O),R?, and
SO,NR*R?;
25
R?, at each occurrence, is selected from H, CF,, CH,, CH,CH,, CH,CH,CH;,
CH(CHs;),, CH,CH,CH,CH;, CH,CH(CHS),, CH(CH,)CH,CH;, C(CH),,
CH,CH,OH, CH,CH,CH,OH, CH,CH,NMe,, CH,CH,CH,NMe,, benzyl, Cs.
carbocycle substituted with 0-2 R™, a Cs¢ carbocyclic-CH, group substituted
30 with 0-2 R®, a 5-6 membered heterocycle consisting of: carbon atoms and 1-4
heteroatoms selected from the group consisting of N, O, and S(0O), and
substituted with 0-2 R®, and a 5-6 membered heterocycle-CH, group
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consisting of: carbon atoms and 1-4 heteroatoms selected from the group
consisting of N, O, and S(O), and substituted with 0-2 R*

R?, at each occurrence, is selected from H, CF;, CH;, CH,CH;, CH,CH,CH,,
CH(CHs),, CH,CH,CH,CH;, CH,CH(CH),, CH(CH;)CH,CH;, C(CH,),,
CH,CH,OH, CH,CH,CH,0H, CH,CH,NMe,, CH,CH,CH,NMe,, benzyl, Cs
carbocycle substituted with 0-2 R®, and 5-6 membered heterocycle consisting
of: carbon atoms and 1-4 heteroatoms selected from the group consisting of

N, G, and S(O), and substituted with 0-2 R*;

alternatively, NR’R* forms a 5 or 6 membered saturated, partially saturated or
unsaturated ring substituted with 0-2 R® and consisting of: 0-1 additional
heteroatoms selected from the group consisting of N, O, and S(0),;

R?, at each occurrence, is selected from CF;, C,., alkoxy, CH,, CH,CH., CH,CH,CH,,
CH(CHs),, CH,CH,CH,CH,, CH,CH(CH),, CH(CH;)CH,CH;, C(CH,),,
benzyl, Cs carbocycle substituted with 0-2 R*®, and 5-6 membered heterocycle
consisting of: carbon atoms and 1-4 heteroatoms selected from the group |

consisting of N, O, and S(O), and substituted with 0-2 R*;

R?, at each occurrence, is selected from CF,, OH, C,, alkoxy, CH;, CH,CH,,
CH,CH,CH;, CH(CH;),, CH,CH,CH,CH,, CH,CH(CH,),, CH(CH;)CH,CH,
C(CHs)s, benzyl, Cs carbocycle substituted with 0-2 R®, and 5-6 membered
heterocycle containing from 1-4 heteroatoms selected from the group
consisting of N, O, and S(O), and substituted with 0-2 R*;

R, at each occurrence, is selected from H, CH,, CH,CH,, CH,CH,CHj;, CH(CH,),,
' CH,CH,CH,CH;, CH,CH(CHj;),, CH(CH,)CH,CH;, and C(CH);;

R?, at each occurrence, is selected from H, CH, CH,CH;, CH,CH,CH,;, CH(CHs),,
CH,CH,CH,CH;, CH,CH(CHs),, CH(CH,)CH,CH;, and C(CH,)s;
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R?, at each occurrence, is selected from H, CH,, CH,CH;, CH,CH,CH;, CH(CHs),,
benzyl, and phenyl;

R*, at each occurrence, is selected from H, CH,, CH,CH,, CH,CH,CH,, CH(CHs,),,
benzyl, and phenyl;

alternatively, NR’R* forms a 5 or 6 membered saturated, partially unsaturated, or
unsaturated ring consisting of: carbon atoms and the nitrogen atom to which

R? and R* are attached;

R*, at each occurrence, is selected from CH;, CH,CH;, CH,CH,CH;, CH(CH,),,
benzyl, and phenyl,;

R¥, at each occurrence, is selected from H, CH,, CH,CH,, CH,CH,CH;, CH(CH),,
CH,-phenyl, CH,CH,-phenyl, and C(=0)R*;

R*, at each occurrence, is selected from H, =0, OR?, CH,OR?, (CH,),OR% F, Cl, Br, I,
C,. alkyl, -CN, NO,, NR’R*, CH,NR?R*, (CH,),NR?R*, C(O)R*,
NR?’C(O)R*, C(O)NR’R*, SO,NRR*, S(O),R?, CF,, CF,CF;, 5-6 membered
carbocycle substituted with 0-1 R?, and a 5-6 membered heterocycle consisting
of: carbon atoms and 1-4 heteroatoms selected from the group consisting of

N, O, and S(O), and substituted with 0-1 R’;

R* is selected from H, =0, C, alkyl, NR¥R%, N(—=O)R*R*, OR*, -NR*C(O)R*,
-C(O)RY, -OC(O)R™, -C(O)NR*R*, -C(O)O\R”, -SO,NR*R*, -NR*SO,R*,
and -S(0),R*, provided that S(O),R* forms other than S(O),H or S(O)H and
further provided that R* is other than a hydroxamic acid;

R®, at each occurrence, is selected from H, =0, OR?, CH,OR?, F, Cl, CH;, CH,CHs,
CH,CH,CH;, CH(CH;),, CH,CH,CH,CH,, CH,CH(CH;),, CH(CH;)CH,CH;,
C(CHs);, -CN, NO,, NR’R*, CH,NR’R*, C(O)R?, CH,-C(O)R?, C(O)OR*,
CH,C(O)OR¥, NR*C(O)R*, CH,NR*C(O)R*, C(O)NR*R*, CH,C(O)NR*R*,
NR’C(O)NR’R*, CH,NR*C(O)NR’R*, C(=NR*)NR’R*, CH,C(=NR*)NR’R*,
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NR*C(=NR’)NR’R*, CH,NR*C(=NR*)NR’R*, SO,NR°R*, CH,SO,NR°R*,
NR’SO,NR’R*, CH,NR’SO,NR’R*, NR*S0,-C, ., alkyl, CH,NR*SO,-C,., alkyl,
NR’SO,CFs, CH,NR’SO,CF;, NR*SO,-phenyl, CH,NR*SO,-phenyl, S(0),CF;,
CH,S(0),CFs, S(0),-C., alkyl, CH,S(0),-C, alkyl, S(O),-phenyl,

5 CH,S(O),-phenyl, CF;, and CH,-CF;;

R*, at each occurrence, is selected from H, =0, OR*, CH,0R>, (CH,),OR*, F, Cl, Br,
I, Cy4 alkyl, ~-CN, NO,, NR*R*, CH,NR*R?, (CH,),NR*R*, C(O)R*,
NR*C(C)R*, C{O)NR*R*, SC,NR*R*, S(C),R*, CF;, and CF,CF;

10

R’, at each occurrence, is selected from H, =0, CH,, CH,CH;, CH,CH,CH;, CH(CH;),,
CH,CH,CH,CH;, CH,CH(CH;),, CH(CH;)CH,CH,, C(CH;);, OR?, CH,OR?, F,
Cl, -CN, NO,, NR’R*, CH,NR’R*, C(O)R?, CH,C(O)R?, C(O)OR¥,

‘ CH,C(O)OR¥*, NR’C(O)R*, C(O)NR’R*, NR*C(O)NR’R*, CH(=NOR?™),

15 C(=NR*)NR’R*, NR’C(=NR*)NR’R*, SO,NR’R*, NR*SO,NR*R*,
NR’SO,-C, alkyl, NR*SO,CF;, NR*SO,-phenyl, S(0),CF;, S(0),-Cy, alkyl,
S(O),-phenyl, CF;, phenyl substituted with 0-2 RS, naphthyl substituted with
0-2 R®, and benzyl substituted with 0-2 R®;

20  R*, at each occurrence, is selected from CH;, CH,CH;, CH,CH,CH;, CH(CH,)5,
CH,CH,CH,CH;, CH,CH(CH),, CH(CH;)CH,CH;,, C(CH;),, OR?, CH,OR?,
NR’R*, CH,NR’R*, C(O)R®, CH,C(O)R?, C(O)OR*, CH,C(O)OR™,
NR’C(O)R*, CH,NR*C(O)R*, C(O)NR’R*, CH,C(O)NR*R*, CF,, CF,CF,,
phenyl substituted with 0-2 RS, naphthyl substituted with 0-2 RS, and benzyl

25 substituted with 0-2 R®, provided that R* does not form a S-N or S(0),-C(O)
bond; and

R®, at each occurrence, is selected from H, OH, OR?, F, Cl, CH,, CH,CH;,
' CH,CH,CH,, CH(CH,),, CH,CH,CH,CH,, CH,CH(CHs),, CH(CH;)CH,CHs,
30 C(CHs)s, -CN, NO,, NR’R*, CH,NR’R*, C(O)R*, CH,C(O)R®, NR’C(O)R?,
NR?’C(O)NR’R?*, C(=NH)NH,, NHC(=NH)NH,, SO,NR?R?, NR2SO,NR?R?,
and NR*SO,C,, alkyl.
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3. A compound according to Claim 2, wherein the compound is of formula Ib
Ic, Ie, or If, wherein:

?

5 XisSO,;

G-Gyis selected from the group:

5 &,

OCH;  CI I =
F F
F
HoNH,C F H;Co
- Cl
CH,NH, CH,NH,
NH
OCH; cl
OCH; F NH, CH,NH,
©/SOZCH3 SOZCH3/©/ SO,CH;, SO,NH,
cl cl
OCH;

H;C
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5  Gis selected from H, C, alkyl substituted with 0-1 R', CH,C(O)OR?,

( CH,C(O)NR’R*, CH,C(O)NR*CH,CH,0R?, CH,C(O)NR?CH,CH,NR?R?,
CH,C(O)NR?CH,C(O)NR’R*, CH,C(O)NR*CH,CH,C(O)NR?R>,
CH,C(O)NR’CH,C(0O)OR?, CH,C(O)NR*CH,CH,C(0)OR? CH,CH,OR?,
CH,(CH;),0R? CH,CN, and CH,CH,CN;

10

alternatively, G, is selected from:
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A is selected from one of the following carbocyclic and heterocyclic groups which are
substituted with 0-2 R*;
5 cyclohexyl, cyclopentyl, azetidinyl, oxazolinyl, isoxazolinyl,
thiazolinyl, isothiazolinyl, piperidinyl, piperazinyl, hexahydropyrimidyl,
morpholinyl, and pyrrolidinyl;

B is selected methyl, ethyl, 2-propyl, 1-butyl, 2-methyl-1-propyl, 1,1-dimethyl-1-ethyl,

10 1-pentyl, 2-pentyl, 3-pentyl, 3-hexyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, CH(CFs),, CH(CHF,)CH;, CH,CFs, CH(CF,CF;),, CH(CI)CF;,
C(O)CH,CH,, C(O)CH(CHj),, C(O)CH,CH,CH,, C(O)NHCH,CHs,
C(O)N(CHs),, C(O)N(CH;)(CH,CHs), C(O)OCH,CH;, C(O)C(CH;);, SO,CH,,
SO,CH,CH;, SO,CH,CH,CH;, SO,CH(CH;),, SO,CH(CH;)CH,CH,,

15 SO,N(CHs),, SO.N(CH;)CH,CH;, OCH,, OCH,CH;, OCH(CH.,),,
OCH(CH;)CH,CH;, SCH;, SCH,CH;, SCH(CH;),, SCH(CH;)CH,CH;,
SCH(CH,CHj),, N(CH;),, N(CH,CHs),, N(CH;)CH,CH,,
N(CH;CH;)CH,CH,CH,, NHC(O)CH;, NHC(0)CH,CH,, NHC(0)CH(CH.),,
and NHC(O)CH(CH,)CH,CH;;

20

R*, at each occurrence, is selected from H, -(CH,)-R™, -(CH,),-O-(CH,)-R™,
~(CH,)-C(=ENR®)NR’R”, NR*(CR'R*)R*, O(CR’R*)R*, (CH,)NR*(CH,).R",
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(CH,).C(O)NR?*(CH,).R™, CO,(CH,)R"™, O(CH,)R™, S(0),(CH,).R*,
O(CH,)R, NR*(CH,),R™, OC(O)NR*(CH,) R, NR*C(0)NR*(CH,)R*,
NR’C(O)O(CH,),R", and NR*C(O)(CH,).R", provided that R forms other
than an N-halo, N-S, O-0, or N-CN bond;

alternatively, when two R grouips are attached to the same carbon atom, together with
the carbon atom to which they are attached they form a 3-6 membered
carbocyclic or heterocyclic ring consisting of: carbon atoms and 0-4
heteroatoms selected from the group consisting of N, O, and S(O),, this ring

being substituted with 0-2 R* and 0-3 ring double bonds;

alternatively, when two R* groups are attached to adjacent atoms, together with the
atoms to which they are attached, they form a 5-6 membered carbocyclic or
heterocyclic ring consisting of: carbon atoms and 0-4 heteroatoms selected
from the group consisting of N, O, and S(O),, this ring being substituted with
0-2 R*® and 0-3 ring double bonds;

R" is selected from H, CH;, CH,CH;, F, Cl, Br, -CN, -CHO, CF;, (CH,),0R?, NR’R%,
C(O)R?, CO,R™, OC(O)R?, CO,R™, S(0),R?, NR*CH,),0R? NR*C(O)R?,
NR?C(O)NR’R¥, C(O)NR?R*, SO,NR*R%, NR?SO,NR*R?*, NR?SO,R?,
C(O)NR’SO,R?, SO,NR?*C(0)R?, Cs4 carbocycle substituted with 0-2 R, and
4-10 membered heterocycle consisting of carbon atoms and from 1-4
heteroatoms selected from the group consisting of N, O, and S(0), and
substituted with 0-2 R?, provided that R forms other than an O-O, N-halo,
N-S, or N-CN bond;

R?, at each occurrence, is selected from H, CF,, CH;, CH,CH;, CH,CH,CH,,
CH(CH,),, CH,CH,OH, CH,CH,CH,0OH, CH,CH,NMe,, CH,CH,CH, NMe,,
phenyl substituted with 0-2 R®, a benzyl substituted with 0-2 R®, a 5-6
membered heterocycle-CH, group wherein said heterocycle consists of:
carbon atoms and 1-4 heteroatoms selected from the group consisting of N, O,

and S(O), and substituted with 0-2 R®, and a 5-6 membered heterocycle

175



WO 2005/048922 PCT/US2004/031774

10

15

20

25

30

consisting of: carbon atoms and 1-4 heteroatoms selected from the group

consisting of N, O, and S(0), and substituted with 0-2 R*;

R?, at each occurrence, is selected from H, CF;, CH;, CH,CH;, CH,CH,CH,,
- CH(CHs;),, CH,CH,OH, CH,CH,CH,0H, CH,CH,NMe,, CH,CH,CH,NMe,,
benzyl, phenyl substituted with 0-2 R*, and 5-6 membered heterocycle
consisting of: carbon atoms and 1-4 heteroatoms selected from the group

consisting of N, O, and S(O), and substituted with 0-2 R*;

alternatively, NR’R* forms a 5 or 6 membered saturated, partially saturated or
unsaturated ring substituted with 0-2 R® and consisting of: 0-1 additional
heteroatoms selected from the group consisting of N, O, and S(O),;

R, at each occurrence, is selected from CF;, C,., alkoxy, CH,, CH,CH,, CH,CH,CH,,
CH(CHs),, benzyl, phenyl substituted with 0-2 R®, and 5-6 membered
aromatic heterocycle consisting of: carbon atoms and 1-4 heteroatoms
selected from the group consisting of N, O, and S(O), and substituted with 0-2
R®;

R, at each occurrence, is selected from CF;, OH, OCH;, OCH,CH;, OCH,CH,CHs,
OCH(CHs),, CH;, CH,CH;, CH,CH,CH;, CH(CH;),, benzyl, phenyl substituted
with 0-2 R®, and 5-6 membered aromatic heterocycle containing from 1-4
heteroatoms selected from the group consisting of N, O, and S(O), and
substituted with 0-2 R*;

R, at each occurrence, is selected from H, =0, CH,OR?, (CH,),0R?, OR?, F, Cl, Br, I,
CH;, CH,CH;, CH,CH,CH;, CH(CH,),, CH,CH,CH,CH,, CH,CH(CH,),,
CH(CH;)CH,CH;, C(CH,)s, -CN, NO,, NR’R*, CH,NR?R*, (CH,),NR?R?,
C(O)R*, NR’C(O)R?, C(O)NR?R*, NR*C(O)NR?R*, SO,NR?R*, CF;, and

© CF,CF;;

R* is selected from H, =0, CH,, NR¥R¥, OR%, -NR*C(0)R%, -C(O)R*, -OC(O)R*,
-C(O)NR*R%, and -C(O)OR?;
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R*, at each occurrence, is selected from H, =0, OR?, CHL,OR?, F, Cl, CH;, CH,CH;,

CH,CH,CH,, CH(CHy),, -CN, NO,, NR°R*, CH,NR’R*, C(O)R?, CH,-C(O)R?,
C(0O)OR¥, CH,-C(O)OR¥*, NR*C(O)R*, CH,NR*C(O)R*, C(O)NR®R*,
CH,-C(O)NR®*R*, SO,NR°R*, CH,SO,NR’R*®,

NR’SO,-C. alkyl, CH,NR*SO,-C, ., alkyl, NR*SO,-phenyl,
CH,NR*SO,-phenyl, S(0),CFs, CH,S(0),CF:,

S(0),-Ci alkyl, CH,S(0),-Cy alkyl, S(O),-phenyl, CH,S(O),-phenyl, and CF;;

R*, at each occurrence, is selected from H, =0, CH,OR*, (CH,),OR*, OR*, F, Cl, Br,

I, CH,, CH,CH,, CH,CH,CH,, CH(CH,),, CH,CH,CH,CH,, CH,CH(CH,),,
CH(CH,)CH,CH,, C(CHz);, -CN, NO,, NR*R*, CH,NR*R¥, (CH,),;NR*RZ,
C(O)R>, NR*C(O)R¥, C(O)NR*R*, NR*C(O)NR*RZ, SO,NR*R*, CF,, and
CF,CF;;

R®, at each occurrence, is selected from H, =0, CH,, CH,CH,, CH,CH,CH,, CH(CHo,),,

OR?, CH,0OR?, F, Cl, -CN, NO,, NR’R*, CH,NR’R*, C(O)R’, CH,C(O)R’,
C(O)OR¥*, CH,C(0O)OR*, NR*C(O)R*, C(O)NR’R*, SO,NR’R*, NR*SO,-C,.4
alkyl, NR*SO,CF,, NR*SO,-phenyl, S(0),CF;, S(0),-C.. alkyl, S(O),-phenyl,
CF;, phenyl substituted with 0-2 R®, naphthyl substituted with 0-2 R, and
benzyl substituted with 0-2 R®; and

R®, at each occurrence, is selected from H, OH, OR?, F, Cl, CH;, CH,CH,,

CH,CH,CH,, CH(CH,),, -CN, NO,, NR*R%, CH,NR’R*, C(O)R?,
CH,C(O)R®, NR?C(O)R®, SO,NR?R?, and NR?*SO,C,; alkyl.

4. A compound according to Claim 3, wherein:
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G-Gy-is selected from the group:
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G, is selected from H, C,, alkyl substituted with 0-1 R*, CHLC(O)OR?,
CH,C(O)NR?R, CH,C(0)NHCH,CH,0R?, CH,C(O)NHCH,CH,NR’R*,
CH,C(O)N(CH;)CH,CH,0OR?, CH,C(O)N(CH;)CH,CH,NR?R*,
CH,C(O)NHCH,C(O)NR’R*, CH,C(O)NHCH,CH,C(O)NR?R?,

5 CH,C(O)NHCH,C(0)OR?, CH,C(O)NHCH,CH,C(O)OR?, CH,CH,0R?,
CH,(CH;),0R?, CH,CN, and CH,CH,CN;

alternatively, G, is selected from:

N
N N.
N 7N SN 7N ]
1 \ 1
/\<I\\INH /\Hg\l—lj /\ngH k HNJ

— HN—

Ng S

S S

CH;

golaciaeloniae!

10 ) )
A is selected from one of the following carbocyclic and heterocyclic groups which are
substituted with 0-2 R*;
cyclopentyl, cyclohexyl, piperidinyl, hexahydropyrimidyl, pyrrolidinyl,
and piperazinyl;
15

R* is selected from H, R®, C(CH;),R", CH(CH,;)R™, CH,R"®, CH,CH,R™,
CH,OCH,CH,R", OCH,CH,R", (CH,)NR*CH,CH,R™, NR}(CR*R**)R*,
O(CR*R*®)R™, (CH,),C(O)NRY(CH,)R™, S(0),(CH,)RY, O(CH,)R*,
NR¥(CH,)R¥, OC(O)NR¥(CH,) R, NR*C(O)NR}(CH,).R™,

20 NR’C(0)O(CH,),R", and NR*C(O)(CH,),R", provided that R** forms other
than an N-halo, N-S, O-O, or N-CN bond;
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alternatively, when two R™ groups are attached to the same carbon atom, together with
the carbon atom to which they are attached they form a 3-6 membered
carbocyclic or heterocyclic ring consisting of: carbon atoms and 0-4
heteroatoms selected from the group consisting of N, O, and S(O),, this ring
being substituted with 0-2 R* and 0-2 ring double bonds;

alternatively, when two R' groups are attached to adjacent atoms, together with the
atoms to which they are attached, they form a 5-7 membered carbocyclic or
heterocyclic ring consisting of: carbon atoms and 0-4 heteroatoms selected
from the group consisting of N, O, and S(O),, this ring being substituted with
0-2 R* and 0-3 ring double bonds;

R™is selectéd from H, CH,, CH,CH;, F, Cl, Br, -CN, -CHO, CF;, (CH,),0R? NR?R*,
C(O)R®, CO,R®, OC(O)R?, CO,R%, S(0),R?, NR*(CH,),OR?, NR’C(O)R>,
NR2C(O)NR’R*, C(O)NRZRZ*‘, SO,NR?R%, NR2SO,NR?R*, NR?SO,R?,
C(O)NR?*SO,R?, SO,NR*C(0O)R?, Cs carbocycle substituted with 0-2 R*, and
4-10 membered heterocycle consisting of carbon atoms and from 1-4
heteroatoms selected from the group consisting of N, O, and S(O), and
substituted with 0-2 R*, provided that R™ forms other than an O-O, N-halo,
N-S, or N-CN bond;

R?, at each occurrence, is selected from H, CH,, CH,CH,, CH,CH,CH;, CH(CHs),,
CH,CH,OH, CH,CH,CH,OH, CH,CH,NMe,, CH,CH,CH,NMe,, and benzyl;

alternatively, NR?R* forms a 5 or 6 membered saturated, partially saturated or
unsaturated ring substituted with 0-1 R* and consisting of: 0-1 additional
heteroatoms selected from the group consisting of N, O, and S(O),;

R*, at each occurrence, is selected from OCH;, OCH,CH;, OCH,CH,CH;,
OCH(CH,),, CH;, CH,CH,, CH,CH,CH;, CH(CHs),, benzyl, phenyl substituted
with 0-1 R*®, and 5-6 membered aromatic heterocycle consisting of: carbon
atoms and 1-4 heteroatoms selected from the group consisting of N, O, and
S(O), and substituted with 0-1 R*;
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R*, at each occﬁrrence, is selected from OH, OCH;, OCH,CH,, OCH,CH,CH,,
OCH(CHs),, CH;, CH,CH,, CH,CH,CH,, CH(CHs),, benzyl, phenyl substituted
with 0-1 R*™, and 5-6 membered aromatic heterocycle containing from 1-4
heteroatoms selected from the group consisting of N, O, and S(O), and
substituted with 0-1 R*;

RY, at each occurrence, is selected from H, =0, OH, OR? CH,0R?, (CH,),OR?, F, Br,
Cl, I, CH;, CH,CH,, CH,CH,CH,, CH(CH,),, CH,CH,CH,CH;, CH,CH(CHj,),,
CH(CH;)CH,CH;, C(CHs);, NR?R*, CH,NR?R*, (CH,),NR*R*, C(O)R%,
NR?*C(O)R®, C(O)NR’R*, SO,NR*R*, CF,, and CF,CFs;

R* is selected from H, =0, CH,, NR*R*, and OR?;

R™, at each occurrence, is selected from H, =0, OR?, CH,0OR?, F, Cl, CH;, CH,CH;,
CH,CH,CH,, CH(CH,),, -CN, NO,, NR’R*, CH,NR’R*, C(O)R?, C(O)OR™,
NR’C(O)R*, C(O)NR’R*, SO,NR’R*, NR*SO,-C,, alkyl, NR*SO,-phenyl,
S(0),-C, alkyl, S(O),-phenyl, and CF;;

R*, at each occurrence, is selected from H, =0, OH, OR*, CH,0R*, (CH,),OR*, F,
Br, Cl, I, CHs;, CH,CH;, CH,CH,CH,, CH(CH,),, CH,CH,CH,CH,,
CH,CH(CH,),, CH(CH;)CH,CH,, C(CH,)s, NR*R*, CH,NR*R?,
(CH,),NR*R*, C(O)R’", NR*C(O)R*, C(O)NR*R*, SO,NR*R*, CF,, and
CF,CF;;

R?, at each occurrence, is selected from H, =O, CH,, CH,CH,, CH,CH,CH,, CH(CH,),,
OR?, CH,OR?, F, Cl, -CN, NO,, NR’R*, CH,NR*R*, C(O)R?, C(O)OR™,
NR3C(O)R*, C(O)NR’R*, SO,NR’R*, NR*SO,-C, , alkyl, NR*SO,-phenyl,
S(0),-C, alkyl, S(O),-phenyl, CFs, phenyl substituted with 0-2 R®, naphthyl
substituted with 0-2 R¢, and benzyl substituted with 0-2 RS, and
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RS, at each occurrence, is selected from H, OH, OR? F, Cl, CH,, CH,CH,,
CH,CH,CH;, CH(CH,),, -CN, NO,, NR*R*, CH,NR’R*, C(O)R>,
CH,C(O)R*, NR*C(O)R®, and SO,NR*R*,

5
5. A compound according to Claim 4, wherein:
G-G,-is selected from:
Cl__g
O AT -
S MeO cl cl S
Cl
N7 S cl N X8 cl o
Me
Cl S cl
N
|/ /©: cl
Cl o
N Cl
L O -
Cl__g cl Cl N
O/ -
S
. O QO LT ooy

@h@h@

B is selected methyl, ethyl, 2-propyl, 1-butyl, 2-methyl-1-propyl, 1-pentyl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, CH(CFs),, CH(CHF,)CH,,
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CH,CF;, CH(CF,CFs),, C(O)NHCH,CH;, C(O)N(CH,),, C(O)CH,CH,CH;,
C(O)C(CHs);, N(CHs),, N(CH,CHs),, NHC(O)CH,CH,;, NHC(O)CH(CHs),,
and SO,CH;,

R*™ is selected from H, CH,, CH,CH,, CH,CH,CH;, CH,(CHj),, CF;, CH,CF;, OCHs,

CH,OH, C(CH,),0H, CH,0CH;, NH,, CH,NH,, NHCH,, CH,NHCH;,
N(CHs;),, CH,N(CH,),, CO,H, COCH,, CO,CH,, CH,CO,CH;, NHCOCH;,
S(0)CH;, CH,S(0)CH;, S(0),CH,, CH,S(0),CH;, C(O)NH,, CH,C(O)NH,,
SO,NH,, CH,SO,NH,, NHSO,CH;, CH,NHSO,CH;, NHSO,NHCHj,
NHSO,N(CHj;),, NHCO,R?, NHC(O)NHR*, CH,OCH,CH,NR’R*,
C(O)NR’R*, CH,CH,OR?, CH,C(O)NR’*CH,CH,OR?, C(O)NHCH,CH,NR’R*,
CH,C(O)NHCH,CH,NR’R*, C(O)NCH,CH,CH,NR’R*,
CH,C(O)NCH,CH,CH,NR’R*, CH,NHCH,CH,NR’R”,
CH,N(CH,)CH,CH,NR?R?, phenyl substituted with 0-2 R*®, -CH,-phenyl
substituted with 0-2 R®, 5-10 membered aromatic heterocycle consisting of
carbon atoms and from 1-4 heteroatoms selected from the group consisting of
N, O, and S(O), and substituted with 0-2 R*, and —CH,-5-10 membered
aromatic heterocycle consisting of carbon atoms and from 1-4 heteroatoms

selected from the group consisting of N, O, and S(O), and substituted with 0-2
R*®, provided that R™ forms other than an N-halo, N-S, O-O, or N-CN bond,;

alternatively, when two R™ groups are attached to adjacent atoms, together with the

atoms to which they are attached, they form a 5-6 membered carbocyclic or
heterocyclic ring consisting of: carbon atoms and 0-1 heteroatoms selected
from the group consisting of N, O, and S(O),, this ring being substituted with
0-2 R* and 0-3 ring double bonds;

R?, at each occurrence, is selected from H, CH;, CH,CH,, CH,CH,CH;, CH(CH;),,

CH,CH,0OH, CH,CH,CH,0H, CH,CH,NMe,, CH,CH,CH,NMe,, phenyl
substituted with 0-1 R*, benzyl substituted with 0-1 R*, 5 membered aromatic
heterocycle-CH, group wherein the heterocycle consists of: carbon atoms and
1-4 heteroatoms selected from the group consisting of N, O, and S(O), and
substituted with 0-1 R* and 5 membered aromatic heterocycle consisting of:
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carbon atoms and 1-4 heteroatoms selected from the group consisting of N, O,
and S(O), and substituted with 0-1 R*;

R*, at each occurrence, is selected from H, CH;, and CH,CH,, CH,CH,OH,
CH,CH,CH,OH, CH,CH,NMe,, and CH,CH,CH,NMe,,

alternatlvely, NR?R* forms a 5 or 6 membered saturated, partlally saturated or
unsaturated ring substituted with 0-1 R* and cons1st1ng of: 0-1 additional
heteroatoms selected from the group consisting of N, O, and S(O),;

R®, at each occurrénce, is selected from OCH,;, OCH,CH,, CH;, and CH,CH;;

R*, at each occurrence, is selected from OH, OCH;, OCH,CH;, CH;, and CH,CHs;

R* is selected from H, =0, CH;, N(CH;),, OH, and O-t-butyl; and

R®, at each occurrence, is selected from H, =0, OR’, CH,OR’, f, Cl, CH,, CH,CH,,

NR*R*, CH,NR’R*, C(O)R?, C(O)OR*, NR*C(O)R*, C(O)NR’R*,
SO,NR’R?*, NR*SO,-phenyl, S(0),CH;, S(O),-phenyl, and CF;.

6. A compound according to Claim 5, wherein the compound is selected from:
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8. A compound according to Claim 1, wherein the compound is selected from

the group:

(S)-6-chloro-naphthalene-2-sulfonic acid (1'-cyclopentyl-2-oxo-[1,4'Tbipiperidinyl-3-
yl)-amide;

(S)-6-chloro-naphthalene-2-sulfonic acid (1"-methyl-2-ox0-[1,4";1',4"]terpiperidin-3-
yl)-amide; ‘ ‘

(S)-6-chloro-naphthalene-2-sulfonic acid [1-(1-cyclopentyl-piperidin-4-yl)-2-oxo-
pyrrolidin-3-yl]-amide;

(S)-6-chloro-naphthalene-2-sulfonic acid (1'-isopropyl-2-oxo-[1,4"Tbipiperidinyl-3-yl)-
amide;

(S)-6-chloro-naphthalene-2-sulfonic acid (1'-cyclohexyl-2-oxo-[1,4'Tbipiperidinyl-3-
yl)-amide;

(S)-6-chloro-naphthalene-2-sulfonic acid (1'-acetyl-2-oxo-[1,4'Tbipiperidinyl-3-y1)-
amide; | '

(S)-6-chloro-naphthalene-2-sulfonic acid [1'-(2-dimethylamino-acetyl)-2-oxo-~
[1,4"bipiperidinyl-3-yl]-amide;

(S)-[(6-chloro-naphthalene-2-sulfonyl)-(1'-isopropyl-2-oxo-[ 1,4'Ibipiperidinyl-3-y1)-
amino]-acetic acid methyl ester; ,,

(S)-2-[(6-chloro-naphthalene-2-sulfonyl)-(1'-isopropyl-2-oxo-[1,4"Tbipiperidinyl-3-yl)-
amino]-acetamide;

(S)-6-chloro-naphthalene-2-sulfonic acid (1'-cyclobutyl-2-oxo-[1,4'Tbipiperidinyl-3-
yl)-amide; |

(S)-6-chloro-naphthalene-2-sulfonic acid [1'-(4-hydroxy-butyl)-2-0xo-
[1,4']bipiperidinyl-3-yl]-amide;

(S)-6-chloro-naphthalene-2-sulfonic acid (1'-sec-butyl-2-oxo-[1,4"|bipiperidinyl-3-y1)-
amide;

(S)-6-chloro-naphthalene-2-sulfonic acid [2-oxo-1'-(tetrahydro-pyran-4-yl)-
[1,4bipiperidinyl-3-yl]-amide;

(S)-6-chloro-naphthalene-2-sulfonic acid (1'-methyl-2-oxo-[1,4"Tbipiperidinyl-3-y1)-
amide;

(R)-6-chloro-naphthalene-2-sulfonic acid (1'-isopropyl-2-oxo-[1,4'Tbipiperidinyl-3-yl1)-

amide;
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(S)-6-chloro-naphthalene-2-sulfonic acid [1'-(1-ethyl-propyl)-2-oxo-
[1,4'Tbipiperidinyl-3-yl]-amide;

(8)-6-chloro-naphthalene-2-sulfonic acid (1'-ethyl-2-oxo-[1,4'Tbipiperidinyl-3-yl)-
amide; |

(S)-6-chloro-naphthalene-2-sulfonic acid [1-(1-isopropyl-piperidin-4-yl)-2-oxo-~
pyrrolidin-3-yl]-amide;

(S)-4-[3-(6-chloro-naphthalene-2-sulfonylamino)-2-oxo-pyrrolidin-1-yl]-piperidine-1-
carboxylic acid tert-butyl ester;

(S)-6-chloro-naphthalene-2-sulfonic acid {1-[1-(4-hydroxy-butyl)-piperidin-4-y1]-2-
oxo-pyrrolidin-3-yl}-amide;

(S)-6-chloro-naphthalene-2-sulfonic acid [1-(1-cyclohexyl-piperidin-4-yl)-2-oxo-
pyrrolidin-3-yl]-amide;

(S)-6-chloro-naphthalene-2-sulfonic acid [1-(4-isopropyl-cyclohexyl)-2-oxo-
pyrrolidin-3-yl]-amide;

(S)-naphthalene-2-sulfonic acid (1'-isopropyl-2-oxo-[1,4"lbipiperidinyl-3-yl)-amide;

(S)-6-chloro-benzo[b]thiophene-2-sulfonic acid (1'-isopropyl-2-oxo-
[1,4"bipiperidinyl-3-yl)-amide;

(S)-5-chloro-benzo[b]thiophene-2-sulfonic acid (1'-isopropyl-2-oxo-
[1,4Tbipiperidinyl-3-yl)-amide;

(S)-5-chloro-thiophene-2-sulfonic acid (1'-isopropyl-2-oxo-[1,4'Tbipiperidinyl-3-yl)-
amide;

(S)-7-chloro-naphthalene-2-sulfonic acid (1 '-isopropyl—Z\-oxo-[l,4']bipiperidinyl-3 -yl)-
amide;

(S)-6-bromo-naphthalene-2-sulfonic acid (1'-isopropyl-2-oxo-[1,4']bipiperidinyl-3-yl)-
amide;

(S)-5-chloro-1H-indole-2-sulfonic acid (1'-isopropyl-2-oxo-[1,4'Tbipiperidinyl-3-yl)-
amide; |

(S)-benzo[b]thiophene-2-sulfonic acid (1'-isopropyl-2-oxo-[1,4'Ibipiperidinyl-3-yl)-
amide;

(S)-2-(5-chloro-thiophen-2-yl)-ethenesulfonic acid (1'-isopropyl-2-oxo-
[1,4"Tbipiperidinyl-3-yl)-amide;

(S)-2-methyl-quinoline-6-sulfonic acid (1'-isopropyl-2-oxo-[1,4']bipiperidinyl-3-yl)-
amide;
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(S)-5-chloro-thieno[3,2-b]pyridine-2-sulfonic acid (1'-isopropyl-2-oxo-
[1,4'Tbipiperidinyl-3-yl)-amide;

(S)-2-(4-chloro-phenyl)-ethenesulfonic acid (1'-isopropyl-2-oxo-[1,4'Tbipiperidinyl-3-
y1)-amide; |

(S)-2-thiophen-2-yl-ethanesulfonic acid (1'-isopropyl-2-oxo-[1,4"]bipiperidinyl-3-yl)-
amide;

(S)-{(6-chloro-naphthalene-2-sulfonyl)-[ 1-(1-isopropyl-piperidin-4-yl)-2-oxo-
pyrrolidin-3-yl]-amino } -acetic acid;

(S)-6-chloro-benzo[b]thiophene-2-sulfonic acid [1-(1-isopropyl-piperidin-4-yl)-2-oxo-
pyrrolidin-3-yl]-amide;

(S)-5-chloro-thieno[3,2-b]pyridine-2-sulfonic acid [1-(1-isopropyl-piperidin-4-y1)-2-
oxo-pyrrolidin-3-yl]-amide;

(S)-2-(5-chloro-thiophen-2-yl)-ethenesulfonic acid [1-(1-isopropyl-piperidin-4-y1)-2-
oxo-pyrrolidin-3-ylj-amide;

(S)-6-amino-pyridine-3-sulfonic acid [1-(1-isopropyl-piperidin-4-yl)-2-oxo-pyrrolidin-
3-yl]-amide; ‘

(S)-6-bromo-naphthalene-2-sulfonic acid [1-(1-isopropyl-piperidin-4-y1)-2-oxo-
pyrrolidin-3-yl]-amide;

(S)-5-chloro-thiophene-2-sulfonic acid [1-(1-isopropyl-piperidin-4-yl)-2-oxo-
pyrrolidin-3-yl]-amide;

(S)-3-methyl-isoquinoline-7-sulfonic acid [1-(1-isopropyl-piperidin-4-yl)-2-oxo-
pyrrolidin-3-yl]-amide;

(S)-N-[1-(1-isopropyl-piperidin-4-yl)-2-oxo-pyrrolidin-3-yl}-3-pyrazol-1-yl-
benzenesulfonamide;

(S)-1H-indazole-6-sulfonic acid [1-(1-isopropyl-piperidin-4-yl)-2-oxo-pyrrolidin-3-
yl]-amide;

(S)-5'-chloro-[2,2 bithiophenyl-5-sulfonic acid [1-(1-isopropyl-piperidin-4-yl)-2-oxo-
pyrrolidin-3-yl]-amide;

(S)-2-methyl-benzothiazole-6-sulfonic acid [1-(1-isopropyl-piperidin-4-yl)-2-oxo-
pyrrolidin-3-yl}-amide;

(S)-naphthalene-2-sulfonic acid [1-(1-isopropyl-piperidin-4-yl)-2-oxo-pyrrolidin-3-
yl]-amide;
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(S)-N-{2-chloro-4-[1-(1-isopropyl-piperidin-4-yl)-2-oxo-pyrrolidin-3-ylsulfamoyl]-
phenyl}-acetamide;

(S)-3-cyano-N-[1-(1-isopropyl-piperidin-4-yl)-2-oxo-pyrrolidin-3-yl]-
benzenesulfonamide;

(S)-3-chloro-N-[1-(1-isopropyl-piperidin-4-yl)-2-oxo-pyrrolidin-3-yl]-
benzenesulfonamide;

(S)-quinoxaline-6-sulfonic acid [1-(1-isopropyl-piperidin-4-yl)-2-oxo-pyrrolidin-3-
yl}-amide;

(S)-quinoline-7-sulfonic acid [1-(1-isopropyl-piperidin-4-yl)-2-oxo-pyrrolidin-3-yI]-
amide; '

(S)-3-chloro-1H-indole-6-carboxylic acid [1-(1-isopropyl-piperidin-4-yl)-2-oxo-
pyrrolidin-3-yl}-amide; '

(S)-6-chloro-naphthalene-2-sulfonic acid [1-(1-isopropyl-piperidin-4-yl)-2-oxo-
pyrrolidin-3-yl]-methyl-amide;

(S)-6-chloro-naphthalene-2-sulfonic acid [1-(1 -isobutyl-piperidin—4-y1)-2-0xo-
pyrrolidin-3-yl]-amide;

(S)-6-chloro-naphthalene-2—sulfonic acid {2-ox0-1-[1-(propane-2-sulfonyl)-piperidin-
4-yl]-pyrrolidin-3-y1}-amide;

(S)-6-chloro-naphthalene-2-sulfonic acid [1-(1-ethyl-piperidin-4-yl)-2-oxo-
pyrrolidin-3-yl]-amide;

(S)-6-chloro-naphthalene-2-sulfonic acid [1-(1-cyclopentyl-azetidin-3-yl)-2-oxo-
pyrrolidin-3-yl]-amide; .

(S)-{4-[3-(6-chloro-naphthalene-2-sulfonylamino)-2-oxo-pyrrolidin-1-yl]-
cyclohexyl}-carbamic acid tert-butyl ester;

(S)-6-chloro-naphthalene-2-sulfonic acid [1-(4-diethylamino-cyclohexyl)-2-oxo-
pyrrolidin-3-yl]-amide;

(S)-6-chloro-naphthalene-2-sulfonic acid [trans-1-(4-methylamino-cyclohexyl)-2-oxo-
pyrrolidin-3-yl}-amide;

(S)-[(6-chloro-naphthalene-2-sulfonyl)~(1'-isopropyl-2-oxo-[1,4'Tbipiperidinyl-3-yl)-

| amino]-acetic acid; ‘

(S)-6-chloro-N-ethyl-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopyrrolidin-3-

yl)naphthalene-2-sulfonamide;
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(S )~6—ch10ro—N—(cyanomethyl)—N—( 1-(1-isopropylpiperidin-4-yl)-2-oxopyrrolidin-3- |
yDnaphthalene-2-sulfonamide;
(S)-6-chloro-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopyrrolidin-3-yl)-N-(pyridin-3-
ylmethyl)naphthalene-2-sulfonamide;
(8)-6-chloro-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopyrrolidin-3-yl)-N-(pyridin-4-
\ ylmethyl)naphthalene-2-sulfonamide;
(S)-N-benzyl-6-chloro-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopyrrolidin-3-
yl)naphthalene-2-sulfonamide;
(S)—6—chloro-N-(ql -(1-isopropylpiperidin-4-yl)-2-oxopyrrolidin-3-yl)-N-(pyridin-2-
ylmethyl)naphthalene-2-sulfonamide;
(S)-6-chloro-N-isobutyl-N-(1-(1-isopropylpiperidin-4-yl)-2- oxopyrrohdm—3-
yDnaphthalene-2-sulfonamide;
(S)-6-chloro-5-fluoro-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-
yl)benzo[b]thiophene-2-sulfonamide;
(S)-6-chloro-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopyrrolidin-3-yl)-N-(thiazol-4-
ylmethyl)naphthalene-2-sulfonamide;
(S)-6-chloro-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopyrrolidin-3-y1)-N-((2-
methylthiazol-4-yl)methyl)naphthalene-2-sulfonamide; '

. (S)-6-chloro-N-(cyclopropylmethyl)-N-(1-(1-isopropylpiperidin-4-yl)-2-

oxopyrrolidin-3-yl)naphthalene-2-sulfonamide;

(S)-methyl 2-(2-chloro-N-(1~(1-isopropylpiperidin-4-yl)-2-oxopyrrolidin-3-
yl)naphthalene-6-sulfonamido)acetate;

(S)-2-(2-chloro-N-(1-(1 -isopropylpiperidin—47y1)—2—oxopyrrolidin—3 -yl)naphthalene-6-
sulfonamido)acetamide;

(S)-6-chloro-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-yl)-N-
methylnaphthalene-2-sulfonamide;

(S)-6-chloro-N-(cyanomethyl)-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-
yl)naphthalene-2-sulfonamide;

(S)-6-chloro-N-ethyl-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-
yDnaphthalene-2-sulfonamide;

(8)-5-bromo-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-yl)-3-
methylbenzo[b]thiophene-2-sulfonamide;

191



WO 2005/048922 PCT/US2004/031774

10

15

20

25

30

(S)-5-chloro-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-yl)-3-
methylbenzo[b]thiophene-2-sulfonamide;

(S)-6-chloro-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-yl)-N-((2-
methylthiazol-4-yl)methyl)naphthalene-2-sulfonamide;

(S)-6-chloro-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-y1)-N-(thiazol-4-
ylmethyl)naphthalene-2-sulfonamide;

(S)-6-chloro-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-y1)-N-((5-

methylisoxazol-3-yl)methyl)naphthalene-2-sulfonamide;
(S)-6-chloro-N-((3,5-dimethylisoxazol-4-yl)methyl)-N-(1-(1-isopropylpiperidin-4-yi)-
2-oxopiperidin-3-yl)naphthalene-2-sulfonamide;
(S)-6-chloro-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-yl)-N-
methylbenzo[b]thiophene-2-sulfonamide;
(S)-6-chloro-N-(cyanomethyl)-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-
yl)benzo[b]thiophene-2-sulfonamide;
(S)-methyl 2-(6-chloro-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-
yl)benzo[b]thiophene-2-sulfonamido)acetate;
(S)-2-(6-chloro-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-
yl)benzo[b]thiophene-2-sulfonamido)acetic acid;
(S)-2-(6-chloro-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-
yl)benzo[b]thiophene-2-sulfonamido)acetamide;
(S)-tert-butyl 2—(2—chloro-N-( 1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-
ylnaphthalene-6-sulfonamido)acetate;
(S)-6-chloro-N-(1-(1-cyanopiperidin-4-yl)-2-oxopyrrolidin-3-yl)naphthalene-2-
sulfonamide;
(S)-6-chloro-N-cyano-N-(1-(1-cyanopiperidin-4-yl)-2-oxopyrrolidin-3-yl)naphthalene-
2-sulfonamide;
(S)-5-chloro-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-yl)-N-
methylbenzo[b]thiophene-2-sulfonamide;
(S)-5-chloro-N-(cyanomethyl)-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-
yl)benzo[b]thiophene-2-sulfonamide;
(S)-2-(5-chloro-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-

yl)benzo[b]thiophene-2-sulfonamido)acetic acid;
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(S)-6-chloro-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-yl)thieno[2,3-
b]pyridine-2-sulfonamide;
(S)-4,6-dichloro-N-(1-(1-isopropylpiperidin-4-yl)-2-oxopiperidin-3-
yl)benzo[b]thiophene-2-sulfonamide;
6-chloro-N-((3S,4R)-1-(1-isopropylpiperidin-4-yl)-4-methyl-2-oxopyrrolidin-3-
yl)naphthalene-2-sulfonamide;
6-chloro-N-((35)-1-(1 -isopropylpiperidin—4-yl)-4—methy1—2-oxopyrrolidin—3 -
yl)benzo[b]thiophene-2-sulfonamide; l
6-chloro-N-((3S,4R)-1-(1-isopropylpiperidin-4-yl)-4-methyl-2-oxopiperidin-3-
yDnaphthalene-2-sulfonamide; ‘
6-chloro-N-((3S,4R)-1-(1-isopropylpiperidin-4-y1)-4-methyl-2-oxopiperidin-3-
yl)benzo[b]thiophene-2-sulfonamide; and
(S)-N-(4-(3-(2-chloronaphthalene-6-sulfonamido)-2-oxopyrrolidin-1-yl)phenyl)-2-
(dimethylamino)-N-methylacetamide;

or a pharmaceutically acceptable salt form thereof.

9. A compound of formula Ig-Ii:

)

G. . .X.,.N N.,.B G_ .X....N N.,.B ¢ X N N B
&N G N A et Ny W
0

Gy O Gy

Ig Ih : Ii

or a pharmaceutically acceptable salt thereof, wherein:
X is selected from SO,, CR®R?, C(0), C(0)CR’R?, and NR*C(O);

G is a group of formula Ila or IIb:

N
CEIROg
Ila b
ring D, including the two atoms of Ring E to which it is attached, is a 5-6 membered
ring consisting of carbon atoms and 0-2 heteroatoms selected from the group

consisting of N, O, and S(O)p;
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ring D is substituted with 0-2 R and there are 0-3 ring double bonds;

E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and pyridazinyl, and is
l>
substituted with 1-3 R;

alternatively, ring D is absent and ring E is selected from phenyl, pyridyl, pyrimidyl,
pyrézinyl, pyridazinyl, pyrrolyl, pyrazolyl, imidazolyl, isoxazolyl, oxazolyl,
triazolyl, thienyl, and thiazolyl, and ring E is substituted with 1-3 R;

alternatively, ring D is absent and ring E is selected from phenyl, pyridyl, pyrimidyl,
pyrazinyl, pyridazinyl, pyrrolyl, pyrazolyl, imidazolyl, isoxazolyl, oxazolyl,
triazolyl, thienyl, and thiazolyl, and ring E is substituted with 1 R and with a
5-6 membered heterocycle consisting of: carbon atoms and 1-4 heteroatoms
selected from the group consisting of N, O, and S(O),, wherein the 5-6
membered heterocycle is substituted with 0-2 carbonyls and 1-3 R and there

are 0-3 ring double bonds;

R is selected from H, Cy4 alkyl, F, Cl, Br, I, OH, OCHs, OCH,CHs, OCH(CHs),,
OCH,CH,CHs, -CN, NH,, NH(Cy.3 alkyl), N(Cy.3 alkyl),, C(=NH)NH,,
CH,NH,, CH,NH(C).3 alkyl), CHoN(Cy3 alkyl),, CH,CH,NH.,
CH,CH,NH(C.3 alkyl), CH,CH,N(C .3 alkyl),, C(=NR}NR'R’,
NHC(=NR*NR R, ONHC(E=NRY)NRR?, NRECH(=NR'), (CR®R®)C(O)H,
(CR*R®)C(O)R, (CR*R)NR'R?, (CR®*R®)C(O)NRR®, (CR®R*)NRC(O)R’,
(CR®*R®)OR?, (CR®R’):S(0),NR'R?, (CR®R*)NR’S(0),R’, (CR*R®):SR?,
(CRP*R?)S(0)R?, (CR®R®)S(0),R?, and OCFs3, provided that S(O),R” and
S(0),R? form other than S(O),H or S(O)H;

alternatively, when 2 R groups are attached to adjacent atoms, they combine to form

methylenedioxy or ethylenedioxy;

G is selected from H, —CN, (CR’R*®),,C(0)R?, NR?R%, (CR’R*®),.sNR’R*, OR?,
(CR’R*),.50R?, S(0),R%, S(0),CR*=CR’R?, (CR’R**);.,S(0),R?,
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NR’C(O)R?, (CR*R*%), sNR?C(0)R?, NR?C(O)NR?R*,

(CR’R**), sNR’C(O)NR’R%, NR’C(O)OR?, (CR*R*),.sNR*C(O)OR?,
(CR’R**)1,8(0)1,NR*R?, NRZS(0);NR’R%, (CR’R™*),.sNRS(0),NR?R,
OC(O)R?, (CR*R*),50C(0)R?, (CR*R**);,C(O)OR?,
(CR’R*)1,C(0)NR’R%, (CR*R™); ,C(O)NRY(CR’R*)(CR*R),.,0R?,
(CR’R™)1,C(O)NRY(CR’R*)(CR’R*); ,NR?R?,
(CR’R*)C(O)NR*(CR*R**); ,C(O)NR?R%,

(CR'R**)C(O)NR*(CR*R*); ,C(0)OR?, Cy.6 alkyl substituted with 0-2 R'?,
Cy.6 alkenyl substituted with 0-2 R'2 C,.¢ alkynyl substituted with 0-2 R
(CR’R™)04-C3.10 carbocycle substituted with 0-3 R and (CR®R*)g.4-5-12
membered heterocycle consisting of: carbon atoms and 1-4 heteroatoms
selected from the group consisting of N, O, and S(O), and substituted with 0-3
Rla;

Gy is absent or is selected from CR®R*CR’R>® and CR*=CR?;
alternatively, G,-X-N(G,) form a -CH=G group;

A is selected from: Cj.;o carbocycle substituted with 0-2 R4, and 5-12 membered

heterocycle consisting of: carbon atoms and 1-4 heteroatoms selected from the
group consisting of N, O, and S(O), and substituted with 0-2 R,

B is selected from Y, Z-Y, N(B')C(0)CR*R?®),4NB*B*,C(B%)=NB*, and

R4d
\ l/k 2
Q

U ; provided that lactam nitrogen and B are attached to different
atoms on A and that the R* shown is other than OH;

Bl is selected from H, CH3, CHzCH3, CH2CH2CH3, CH(CH3)2, CH;J_CH2CH2CH3,

CH,CH(CHs),, CH(CH3)CH,CHj3, C(CHs)s, -(CHa).2-Cs.7 carbocycle
substituted with 0-2 R*®, and ~(CHz)o.2-5-6 membered heterocycle consisting
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of: carbon atoms and 1-4 heteroatoms selected from the group consisting of
N, O, and S(0), and substituted with 0-2 R*";

B? is selected from H, Cy.¢ alkyl substituted with 0-2 R*, C(O)R?, C(O)OR%,
5 C(O)NR**R*, C(O)NH(CH,),NR¥R?, SO,NR*R*, C(O)NHS0,-Cy.4 alkyl,
and S(0),R*,

B? is selected from H, Cy. alkyl substituted with 0-2 R*, ~(CHa)o.o-3-6 membered
carbocycle substituted with 0-2 R°, and a -(CH,)g.,-4-6 membered heterocycle
10 consisting of: carbon atoms and 1-4 heteroatoms selected from the group
consisting of N, O, and S(0), and substituted with 0-2 R’:
B* is selected from H, SO,R*®, C(O)R*®, SO.NR’R*®, C(O)NR’R®, OR?, SR, -CN,
and NO»;
15
B’ is NR’R* or CR’R’R?;

Q' and Q® are each N;

20  alternatively, Q' is CR? and R* is NR*R*® or NR**B*, provided that when Q' is CR?,
then this R group optionally forms a ring with the R? group of R*, this ring is
a 5-6 membered ring consisting of, in addition to the C-C-N shown, carbon
atoms and from 0-1 additional heteroatoms selected from N, O, and S(O),, and
this ring is substituted with 0-1 R®;

25

ring Q is a 5-8 membered ring consisting of, in addition to the Q!-CR*!=Q? group

shown, carbon atoms and 0-2 heteroatoms selected from N, O, and S(O),, and
the ring is substituted with an additional 0-2 R*,

30  Zis absent or is selected from ~(CR*R?),.4-, -CR*(CR*R®)(CH,)¢-, -C(O)-,
-C(=NR'™)-, -CR*(NR'®R?)-, -CR*(OR?)-, -CR*(SR?)-, -C(O)CR?R*-,
-CR?R**C(0), -S(0)-, -S(0),-, -SCR?R*-, -S(0)CR?R*, -S(0),CR*’R*-,
-CR?R*S(0)-, -CR?R*S(0),-, -S(0);NR’CR?R?%, -NR?S(0),-,
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-CR?R*NR’S(0)-, -NR’S(0),CR*R*-, -NR*C(0)-, -C(O)NR*CR?R?".,
-NR’C(O)CR’R*-, -CR?R**NR?C(0)-, -NR’CR?R?-, and -OCR?R?*-;

Y is selected from: CY'Y’R*, NR*R*, C(O)NR’R?, SO,R?, SO.NR®R2, C;5.16
- carbocycle substituted 0-2 R* and 0-1 R4a, and, 3-10 membered heterocycle
consisting of: carbon atoms and 1-4 heteroatoms selected from the group

consisting of N, O, and S(O), and substituted with 0-2 R and 0-1 R*,

when ring A has 0-1 ring double bonds, then Y is additionally selected from C ¢
alkyl, C14 haloalkyl, -CN, C(O)R?, C(O)OR?, S(O),R?, S(0),NR*R?, OR?,
NR’C(O)R?, C(O)NR*SO,R®, NR*C(O)NR’R?, NR’R?, C(S)R?,
NR’C(S)NR’R?, C(S)OR?, and NR*C(O)R?;

Y! and Y? are independently C;.4 alkyl substituted with 0-2 R*;

R', at each occurrence, is selected from H, (CR*R*)-R'®, -(CR®R*),-CR?RI’R®,
{(CR’R*),-0-(CR®R*"),-R®, -(CR’R**),-NR%-(CR®R?),-R"®,
| ~(CR’R*),-8(0),-(CR’R*),-R™®, -(CR’R**),-CO,-(CR®R*),-R ",
-(CR’R*)-C(O)NR*(CR*R**)-R"®, -(CR*R*),-C(O)-(CR®R*®),-R™®, -C, ¢
alkenylene-R'®, -Cy. alkynylene-R'®, and -(CR’R*),-C(=NR*)NR°R®,
provided that R'® forms other than an N-halo, N-S, O-0, or N-CN bond;

alternatively, when two R'® groups are attached to adjacent atoms, together with the
atoms to which they are attached they form a 5-7 membered ring consisting of:
carbon atoms and 0-2 heteroatoms selected from the group consisting of N, O,
and S(O),, this ring being substituted with 0-2 R* and 0-3 ring double bonds;

R s selected from H, Cy; alkyl, F, Cl, Br, I, -CN, -NO,, -CHO, (CF,),CFs,
(CR’R*),0R?, NR’R*, C(O)R?, CO,R®, OC(O)RZ, CH(CH,OR?),,
(CF2):.COR*, S(0),R*, NR*(CH,),OR?, C(=NR*)NR?R?%, NR2C(O)R?,
NR’C(O)NR’R*, NR’C(0),R*, OC(O)NR’R*, C(O)NR?R%,
C(O)NR*(CHy),OR?, SO,NR’R?, NR?SO,R?, C(O)NR*SO,R?, Cs.¢
carbocycle substituted with 0-2 R*, and 5-10 membered heterocycle
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substituted with 0-2 R* and consisting of carbon atoms and from 1-4
heteroatoms selected from the group consisting of N, O, and S(O)p, provided
that R forms other than an O-O, N-halo, N-S, or N-CN bond and provided
that S(O)pR2 forms other than S(O),H or S(O)H;

R? at each occurrence, is selected from H, CF3, Cy.¢ alkyl, -(CH,)~Cs.10 carbocycle
substituted with 0-2 R*, and -(CH,),-5-10 membered heterocycle consisting
of: carbon atoms and 1-4 heteroatoms selected from the group consisting of

N, O, and S(0),, and substituted with 0-2 R*;

Rza, at each occuirence, is selected from H, CF3, Ci alkyl, -(CHy),-Cs.19 carbocycle
substituted with 0-2 R*, and -(CHy)-5-10 membered heterocycle consisting
of: carbon atoms and 1-4 heteroatoms selected from the group consisting of

N, O, and S(O),, and substituted with 0-2 R*;

alternatively, NR*R? forms a 5 or 6 membered saturated, partially saturated or
unsaturated ring substituted with 0-2 R* and consisting of: 0-1 additional
heteroatoms selected from the group consisting of N, O, and S(O)y;

R?, at each occurrence, is selected from CFs, C;4 alkoxy substituted with 0-2 R*®,
Ci6 alkyl substituted with 0-2 R*™, -(CH,)-Cs.19 carbocycle substituted with
0-2R*™, and -(CHy):-5-10 membered heterocycle consisting of: carbon atoms
and 1-4 heteroatoms selected from the group consisting of N, O, and S(0),,
and substituted with 0-2 R*";

R2°, at each occurrence, is selected from CFs, OH, C;4 alkoxy, Ci alkyl, ~(CHy),-
Cs.10 carbocycle substituted with 0-2 R*, and -(CHy),-5-10 membered
heterocycle containing from 1-4 heteroatoms selected from the group
consisting of N, O, and S(O),, and substituted with 0-2 R*;

R at each occurrence, is selected from H, R*, Cy.¢ alkyl substituted with 0-2 R* -
(CRR?)-C3.10 carbocycle substituted with 0-2 R*, and -(CR*R*%),-5-10
membered heterocycle substituted with 0-2 R* and consisting of: carbon
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atoms and 1-4 heteroatoms selected from the group consisting of N, O, and
S(O),, provided that R* forms other than a N-halo, N-C-halo, S(O),-halo, O-
halo, N-8, S-N, §(0),-8(0),, S-0, O-N, O-8, or O-O moiety;

5  alternatively, NR*R?*® forms a 5-10 membered saturated, partially saturated or
unsaturated ring substituted with 0-2 R* and consisting of: 0-1 additional
heteroatoms selected from the group consisting of N, O, and S(O)ps

R% at each occeurrence, is selected from H, R*® Cy alkyl substituted with 0-2 R*, -
10 (CR’R*);-C3.10 carbocycle substituted with 0-2 R*, and -(CR?R3?),-5-10
membered heterocycle substituted with 0-2 R* and consisting of: carbon
atoms and 1-4 heteroatoms selected from the group consisting of N, O, and
S(O)p, provided that R* forms other than a C(0)-halo or C(0)-S(0), moiety;

15 RZf, at each occurrence, is selected from H, CF3, Ci4 alkoxy substituted with 0-2 R‘”’,
Ci-6 alkyl substituted with 0-2 R‘“’, ~(CH,)-Cs.19 carbocycle substituted with
0-2R*, and -(CHz),-5-10 membered heterocycle consisting of: carbon atoms
and 1-4 heteroatoms selected from the group consisting of N, O, and S(O), and
substituted with 0-2 R*;

20

alternatively, CR’R* forms a 5-8 membered ring consisting of: carbon atoms and 0-2
heteroatoms selected from N, O, and S(O),, and this ring is substituted with 0-
2 R

25  alternatively, NR*R* forms a 5-8 membered ring consisting of: carbon atoms and 0-2
additional heteroatoms selected from N, O, and S(O)p, and this ring is
substituted with 0-2 R‘”’;

alternatively, when B* is SO,R*® and B’ is NRzRZf, R*® and R* combine to form a 5-8

30 membered ring consisting of: carbon atoms and 0-2 additional heteroatoms
selected from N, O, and S(O),, and this ring is substituted with 0-2 R*":
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alternatively, when B* is C(O)R® and B® is NR?R%, R*® and R* combine to form a 5-
8 membered ring consisting of: carbon atoms and 0-2 additional heteroatoms

selected from N, O, and S(O),, and this ring is substituted with 0-2 R*;

alternatively, when B” is NR’R*, B* and R* combine to form a 5-8 membered ring
consisting of: carbon atoms and 0-2 additional heteroatoms selected from N,
O, and S(O),, and this ring is substituted with 0-2 R* and the R? group of
NRZRZf, in addition to the groups recited below, is selected from SO,R®,
C(OR?®, and -CN;;

R3 » at each occurrence, is selected from H, CHz, CH>CHs, CH,CH,CH3, CH(CH3),,
CH2CH2CH20H3, CH2CH(CH3)2, CH(CH3)CH2CH3, C(CH3)3, benzyl, and
phenyl;

R* at each occurrence, is selected from H, CH3, CH,CHj3, CH,CH,CH;, CH(CH3),,
CH,CH,CH,CHs, CH,CH(CH3),, CH(CH3)CH,CHj3, C(CH3)s, benzyl, and
phenyl;

alternatively, R? and R*®, together with the nitrogen atom to which they are attached,
combine to form a 5 or 6 membered saturated, partially unsaturated, or
unsaturated ring consisting of: carbon atoms, the nitrogen atom to which R>
and R are attached, and 0-1 additional heteroatoms selected from the group
consisting of N, O, and S(O)p;

R3b, at each occurrence, is selected from H, C;.¢ alkyl substituted with 0-2 Rla, Cos
alkenyl substituted with 0-2 R', C,. alkynyl substituted with 0-2 R'?, -(Co
alkyl)-5-10 membered carbocycle substituted with 0-3 R', and ~(Cy.4 alkyl)-
5-10 membered heterocycle substituted with 0-3 R'® and consisting of: carbon
atoms and 1-4 heteroatoms selected from the group consisting of N, O, and
S(O)p;
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R3 °, at each occurrence, is selected from CH;, CH,CH3;, CH,CH,CHj;, CH(CH;),,

CH2CH2CH2CH3, CH2CH(CH3)2‘, CH(CH3)CH2CH3, C(CH3)3, benzyl, and
phenyl;

R3d, at each occurrence, is selected from H, CHs;, CHCHs, CH,CH,CHs, CH(CH3)s,

CHZCHZCHZCHB, CHzCH(CHg,)z, CH(CH3)CH2CH3, C1.4 alkyl-phenyl, and
C(=0)R**;

R3 °, at each occurrence, is selected from H, SOZNHR3, SO,NR? Rs, C(O)R’,

C(O)NHR’, C(O)ORY, S(O)R*., 8(0),R*, Cy.6 alkyl substituted with 0-2 R,
Cy-¢ alkenyl substituted with 0-2 R'2, C,.¢ alkynyl substituted with 0-2 R -
(Co alkyl)-5-10 membered carbocycle substituted with 0-3 R', and -(Co4
alkyl)-5-10 membered heterocycle substituted with 0-3 R’ and consisting of:
carbon atoms and 1-4 heteroatoms selected from the group consisting of N, O,

and S(O)p;

R3f, at each occurrence, is selected from: Ci.g alkyl substituted with 0-2 R'2 Cp

alkenyl substituted with 0-2 R'?, C,. alkynyl substituted with 0-2 R'2, -(Co
alkyl)-5-10 membered carbocycle substituted with 0-3 R, and -(Co alkyl)-
5-10 membered heterocycle substituted with 0-3 R'? and consisting of: carbon
atoms and 1-4 heteroatoms selected from the group consisting of N, O, and
S(O)p;

R3g, at each occurrence, is selected from H, CHj, CH,CHs, CH,CH,CHs, CH(CHjs)a,

CH,CH,CH>CH3;, CH,CH(CHj3),, CH(CH;3)CH,CH3, C(CHs)s, -(CH,)-3-6
membered carbocycle, and -(CH,),-5-6 membered heterocycle consisting of:
carbon atoms and 1-4 heteroatoms selected from the group consisting of N, O,
and S(O)y;

alternatively, CR’R® forms a cyclopropyl group;

R* ateach occurrence, is selected from =0, CHO, (CR’R? " OR?, (CR3R3a),F,

(CR’R*),CL, (CR’R**)Br, (CR*R**),], Cy4 alkyl, (CR’R**),CN, (CR*R*)NO,,
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(CRPR*)NR’R*, (CR*R*®),C(O)R%, (CR’R**)NR’C(O)R>,
(CR’R*),C(O)NR’R?, (CR’R*),NR’C(O)NR?R?, (CR’R*"),C(=NR*)NR?R*,
(CR’R*™),C(=NS(0),R*)NR’R%, (CR’R**)NR’C(=NR*NR’R*,
(CR’R*),C(O)NR*C(=NR*NR’R%, (CR’R*»),SO,NR’R*,
(CR’R*)NR*SO,NR’R?, (CR®R**),NR?S0,-C.4 alkyl, (CR’R*),NR’SO,R’,
(CR’R*),S(0),R*, (CR*R*)(CF,),CF3, NHCH:R'®, OCH,R"®, SCH,R™,
NH(CH,)(CH2)R'™®, O(CH,)2(CH2)R'®, S(CH2)2(CHo)R'™®, (CR’R),-5-6
membered carbocycle substituted with 0-1 R, and a (CR?R?*),-5-6 membered
heterocycle consisting of: carben atoms and 1-4 heteroatoms selected from the

group consisting of N, O, and S(O), and substituted with 0-1 R’:

R* is selected from C.¢ alkyl substituted with 0-2 R*’, C,.¢ alkenyl substituted with 0-

2 R*, C,. alkynyl substituted with 0-2 R*, -(CR*R%),-Cs.1o membered
carbocycle substituted with 0-3 R*, (CR*R?®)-5-10 membered heterocycle
substituted with 0-3 R* and consisting of: carbon atoms and 1-4 heteroatoms
selected from the group consisting of N, O, and S(O),, (CR? ng)rCN,
(CR3R3g)rC(=NR2d)NR2dR2d’ (CR3R3g)rNRZdC(=NR2d)NR2dR2d,
(CRPR*®),NRZC(R*)(=NR*), (CR’R¥*)NR*R*, (CR’R?®),N(—O)R¥R%,
(CR'R®),0RY, (CR’R?®),-NR*C(O)R*, (CR’R*®),-C(O)R*,
(CR*R?),-OC(0)R*, (CR’R?),-C(O)NR*R*, (CR’R?®),-C(0)OR?,
(CR’R®),-NR*'C(O)NR*'R*, (CR’R*),-OC(O)NR*R*,
(CR’R?),-NR*'C(0)OR*, (CR’R?),-SO,NR**R*,
(CR’R’®),-NR*SO,NR**R*, (CR’R?),-C(O)NR*'SO,R*,
(CR’R*),-NR**SO,R?, and (CR*R?®),-S(0),R*, provided that S(O),R** forms
other than S(0),H or S(O)H and further provided that R** is other than a

hydroxamic acid;

R™, at each occurrence, is selected from H, =0, (CH,);OR>, (CHx).F, (CH);Cl,

(CH,);Br, (CHy), C14 alkyl, (CH,),CN, (CHz),NO,, (CHy)NR’R*,
(CH,),C(O)R?, (CH,).C(O)OR?, (CH,)NR3C(0)R*, (CH,)-C(O)NR’R?,
(CH)NR?*C(O)NR’R?%, (CH,)-C(=NR)NR®R®, (CH,) NRPC(=NR*NR’R*,
(CH2):SO,NR’R*, (CH,)NR3*SO,NR’R*, (CH,);NR?S0,-C1 alkyl,
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(CH,)NR’S0,CF3, (CH,),NR>SO,-phenyl, (CH2):S(0);CF3, (CH2):S(0)p-Ci14
alkyl, (CH2):S(0)p-phenyl, and (CH2){(CF2)CF3;

R*, at each occurrence, is selected from =0, (CR’R*®,0R?, (CR’R*),F, (CR*R**),Br,

(CR’R*),C], (CR’R**),CF3, C14 alkyl, Cy. alkenyl, Cy.6 alkynyl, (CR’R*®),CN,
(CR’R**)NO,, (CR’R**)NR’R*, (CR’R*),N(—=O)R*R*, (CR’R**),C(O)R*",
(CR*R*)NR?C(O)R®, (CR’R**),C(O)NR*R%, (CR*R**)N=CHOR?,
(CR’R*),C(O)NR*(CH,),NR*R?, (CR*R*))NR*C(O)NR’R*,
(CRPR’),CENRINRIRE, (CROR*),NR?C(=NR?NR’RY,
(CR’R**),SO,NR?R*, (CR*R**)NR?SO,NR’R?, (CR’R**),C(O)NR?SO,-C1.4
alkyl, (CR’R**)NR?SO,R*?, (CR®R*®),C(O)NRZSO,R™, (CR’R**),S(0O),R™,
(CF,),CF;, (cﬁ3R3a)rc3_10 carbocycle substituted with 0-2 R*, and
(CR®R3?),4-10 membered heterocycle substituted with 0-2 R™ and consisting
of carbon atoms and from 1-4 heteroatoms selected from the group consisting

of N, O, and S(O),;

R™ at each occurrence, is selected from H, (CR’R*),0R?, (CR’R*)F, (CR’R*)Br,

(CR’R?),CL, Cy.4 alkyl, (CR’R*®),CN, (CR?R**)NO,, (CR*R**)NR’R?,
(CR’R*),C(0)R%, (CR®R**),NR’C(0)R?, (CR*R*),C(O)NR’R?,
(CR’R*")N=CHOR?, (CR*R>*),C(O)NH(CH,),NR*R*,
(CR’R**)NR2C(O)NR’R?, (CR*R**),C(=NR*)NR*R*,
(CR’R®),NHC(=NR*NR?R*, (CR’R**),SO,NR’R?,
(CR’R®®),NR*SO,NR’R?, (CR*R**),NR?S0,-C}.4 alkyl,
(CR’R*)),C(0)NHSO0,-C14 alkyl, (CR’R*>NR?SO,R?, (CR*R?),S(0),R*,
(CR®R**)(CF,),CF3, (CR*R**),-5-6 membered carbocycle substituted with 0-1
R, and a (CR3 R>%),-5-6 membered heterocycle consisting of: carbon atoms
and 1-4 heteroatoms selected from the group consisting of N, O, and S(O), and
substituted Wlth 0-1R>;

RS, at each occurrence, is selected from H, C;.4 alkyl, =0, (CHZ),OR3, F,Cl, Br,1 -

CN, NO,, (CHo),NR*R*®, (CH,),C(O)R?, (CH,),C(0)OR™,

(CHy)NR*C(O)R*, (CH,),C(O)NRR*, (CH,),NR*C(O)NR’R*,

(CH,),CH(=NOR>?), (CH,),C(E=ENRY)NRR, (CH2)NR*C(=NR*NR’R*,
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(CH,):SO,NR’R*, (CH,),NR*SO,NR’R*®, (CH,)NR’S0,-C .4 alkyl,
(CH3):NR?SO,CF3, (CH,),NR*SO,-phenyl, (CH,),S(0),CF3, (CH2):S(0)p-C14

“alkyl, (CH,)S (O)p-phenyl, (CF),CF3, phenyl substituted with 0-2 R®, naphthyl
substituted with 0-2 R®, and benzyl substituted with 0-2 R%;

R at each occurrence, is selected from Cy. alkyl, (CHz),OR?, (CH,)NR’R*,
(CH,)C(O)R?, (CH,),C(O)ORY, (CH,)NR*C(O)R™, (CH,).C(O)NR’R™,
(CF,),CF3, phenyl substituted with 0-2 R®, naphthyl substituted with 0-2 R°,
and benzyl substituted with 0-2 R®, provided that R** does not form a S-N or
S(0),-C(0) bond;

RS, at each oceurrence, is selected from H, OH, (CHg)’rORz, halo, Ci.4 alkyl, CN, NOa,
(CH,),NR’R?, (CH,),C(O)R*, NR’C(O)R?, NR’C(O)NR’R*, C(=NH)NH_,
NHCENH)NH,, SO,NR?R?, NRZSO,NR’R?, and NR*S0,C.4 alkyl;

)

R7, at each occurrence, is selected from H, OH, Cy.¢ alkyl, C.¢ alkyl-C(O)-, Cy.¢ alkyl-
O-, (CH,),-phenyl, C;4 alkyl-OC(O)~, Cs.19 aryl-O-, Ce.10 aryl-OC(O)-, Cs.10
aryl-CH,-C(0)-, C1.4 alkyl-C(0)0O-C4 alkyl-OC(0O)-, Cs.10 aryl-C(0)O-C;4
alkyl-OC(O)-, C1.6 alkyl-NH,-C(O)-, phenyl-NH,-C(O)-, and phenyl-C;.4
alkyl-C(O)-;

R®, at each occurrence, is selected from H, C.¢ alkyl, and (CH,),-phenyl;

alternatively, R’ and R®, when attached to the same nitrogen, combine to form a 5-10
membered heterocyclic ring consisting of carbon atoms and 0-2 additional
heteroatoms selected from the group consisting of N, O, and S(O),;

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

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

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

204



WO 2005/048922 PCT/US2004/031774

r, at each occurrence,.is selected from 0, 1, 2, 3, 4, 5, and 6; and,

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

5
10. A compound according to Claim 9, wherein the compound is of formula
Ih or Ii, wherein:
X is selected from SO,, CH,, C(0), C(O)CH,, and NHC(O)
10

G—G2-1s selected from the group:

mC‘m
MU0 00O

Me Me

Cl
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bef

Gy is selected from H, C,.4 alky! substituted with 0-1 R'%, S(0),R?, §(C),CH=CHR?,
5 CH,C(O)OR?, CH,C(O)NR?R*, CH,C(O)NHCH,CH,0R?,
CH,C(O)NHCH,CH,NR?R?, CH,C(O)N(CH3)CH,CH,OR?,
CH,C(O)N(CH;)CH,CH,NR?R*, CH,C(O)NHCH,C(O)NR’R?,
CH,C(O)NHCH,CH,C(O)NR’R*, CH,C(O)NHCH,C(O)OR?,
CH,C(O)NHCH,CH,C(0)OR?, CH,CH,0R?, CH,(CH3),OR?, CH,CN, and
10 CH,CH,CN;

alternatively, G is selected from:

N. N. N
N 7N N 7N

15 alternatively, G2-X-N(G)) form a—-CH=G group;
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A is selected from cyclohexyl, piperidinyl, piperazinyl, phenyl, pyridyl, and pyrimidyl,

and is substituted with 0-2 R*;

R4d

: N /l\ NS
B is selected from Y, N(B1)C(O)C(R’R*)NB?B’, )

4a
\/R

@ I/N\B4

5 ,and B’ ; provided that the lactam nitrogen and B are
attached to different atoms on A, the R*® shown is other than OH, and that the
A-X-N moiety forms other than a N-N-N group;

>

B! is selected from H, CHs, CH,CH3, CH,CH,CHj3, and CH(CHj3);

10
B? is selected from H, CH;, CH,CHs, CH,CH,CHs, and CH(CH;)y;
B3 is selected from H,~CH3, CHzCH3, CH2CHch3, CH(CH3)2, CHzCHzCHzCH3,
CH,CH(CH3),, CH(CH3)CH;CHs, C(CHs)s, Ca.s alkyl substituted with 1 R*,
15 -(CHy)p.1-3-6 membered carbocycle substituted with 0-1 R’ anda

-(CHy)o-1-5-6 membered heterocycle consisting of: carbon atoms and 1-4
heteroatoms selected from the group consisting of N, O, and S(O), and
substituted with 0-1 R;

20  B*is selected from H, SO,R*®, and OR?;
B’ is NR*R%,
ring Q is a 5-6 membered ring consisting of, in addition to the N-CR*=N group
25 shown, carbon atoms and 0-1 heteroatoms selected from N, O, and S(O),, and

the ring is substituted with an additional 0-2 R,

Q4 is selected from C=0 and SO»;
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ring Q? is a 6-7 membered ring consisting of, in addition to the N-Q* group shown,
carbon atoms and 0-1 heteroatoms selected from NR*, O, S, S(0), and S(O)s,,

wherein: 0-2 double bonds are present within the ring and the ring is

5 substituted with 0-2 R*;

alternatively, ring Q? is a 5-7 membered ring to which another ring is fused, wherein:
the 5-7 membered ring consists of, in addition to the shown amide group,

carbon atoms and 0-1 heteroatoms selected from NR4°, 0, S, S(0), and S(C),,

and 0-1 double bonds are present within the ring; the fusion ring is phenyl;

10
ring Q?, which includes the 5-7 membered ring and the fusion ring, is substituted with
0-2R%
ring Q° is substituted with 0-1 R* and is selected from cyclopropyl, cyclobutyl,

15
' cyclopentyl, cyclopentanonyl, cyclohexyl, cyclohexanonyl, pyrrolidinyl,
pyrrolidinonyl, piperidinyl, piperidinonyl, tetrahydrofuranyl, and

tetrahydropyranyl;

20  Zis selected from CH,, C(O), -S(O)y-, -NHC(O)-, -N(CH;)C(0)CH,-, -C(O)NH-,
-CH,NH-, O, and ~CH,0-;

Y is selected from N(CHs),, C(O)(CHs)z, C(CH:),R* C(CH,CH3),R*, C(O)N(CHa),,

and SO,N(CH3)a;
25
altneratively, Y is selected from phenyl, pyridyl, pyrrolidino, N-pyrrolidino-carbonyl,
morpholino, tetrahydropyranyl, N-morpholino-carbonyl, 1,2,3-triazolyl,
imidazolyl, and benzimidazolyl, and is substituted with 1 R*and 0-1 R*
30 alternatively, when A is selected from cyclopentyl, cyclohexyl, piperidinyl, and

piperazinyl, then Y is additionally selected from methyl, 1-propyl, 2-propyl, 2-
methyl-1-propyl, 2-butyl, 1,1-dimethyl-1-ethyl, 3-pentyl, cyclopropyl,
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cyclobutyl, cyclopentyl, tetrahydropyranyl, -CN, CH(CF3)2, CH(CHF>),
(CH(CHzF), CH2CF3, CH(CF2CF3)2, C(O)N(CH3)2, N(CH3)2, and SOZCH?»

R'? at each occurrence, is selected from H, R™®, CH(CH3)R'®, C(CH3),R'™, and
CH,R™, provided that R!® forms other than an N-halo, N-S, or N-CN bond;
(

R is selected from CHs, CH,CHs, F, Cl, Br, -CN, CF3, OR?, NR’R*, C(O)R”,
CO,R®, CO,R?, S(0),R%, C(O)NR?R™, SO,NR’R*, NR’SO,R?, and 5-6
membered aromatic heterocycle consisting of carbon atoms and from 1-4
heteroatoms selected from the group consisting of N, O, and S(O),, and
substituted with 0-2 R*, provided that R'® forms other than an O-O, N-halo,
N-S, or N-CN bond;

R2, at each occurrence, is selected from H, CHs, CH,CH3, CH,CH,CH3, CH(CH3)s,
phenyl substituted with 0-1 R*, benzyl substituted with 0-1 R*®, and 5-6
membered aromatic heterocycle consisting of: carbon atoms and 1-4
heteroatoms selected from the group consisting of N, O, and S(O),, and
substituted with 0-1 R*;

R*. at each occurrence, is selected from H, CHs, CHCH;, CH,CH,CH3, CH(CHz),,
benzyl substituted with 0-1 R*, plienyl substituted with 0-1 R*, and 5-6
membered aromatic heterocycle consisting of: carbon atoms and 1-4
heteroatoms selected from the group consisting of N, O, and S(O),, and
substituted with 0-1 R4b;

alternatively, NR?R? forms a 5 or 6 membered saturated, partially saturated or
unsaturated ring substituted with 0-1 R* and consisting of: 0-1 additional
heteroatoms selected from the group consisting of N, O, and S(O)j;

R, at each occurrence, is selected from OCH;, OCH,CHs, OCH,CH,CHs,
OCH(CH3),, CH;, CH,CHs, CH,CH,CH;, CH(CHjs),, benzyl substituted with
0-1 R*, phenyl substituted with 0-1 R*, and 5-6 membered aromatic
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heterocycle consisting of: carbon atoms and 1-4 heteroatoms selected from the

group consisting of N, O, and S(O),, and substituted with 0-1 R*;

R*, at each occurrence, is selected from OH, OCH3;, OCH,CH3;, OCH,CH,CHs,
5 OCH(CHs),, CH3, CH,CH3, CH,CH,CHs, CH(CHs;),, benzyl substituted with
0-1 R*, phenyl substituted with 0-1 R*®, and 5-6 membered aromatic
heterocycle containing from 1-4 heteroatoms selected from the group

consisting of N, O, and S(O),, and substituted with 0-1 R*;

10 R, at each occurrence, is selected from H, R*, Cy4 alkyl substituted with 0-2 R*,
C;.¢ carbocycle substituted with 0-2 R*, -(CH,)-C3.6 carbocycle substituted
with 0-2 R*, 5-6 membered heterocycle substituted with 0-2 R* and
consisting of: carbon atoms and 1-4 heteroatoms selected from the group
congisting of N, O, and S(O),, and -(CH,)-5-6 membered heterocycle

15 substituted with 0-2 R* and consisting of: carbon atoms and 1-4 heteroatoms
selected from the group consisting of N, O, and S(O),, provided that R* forms
other than a N-halo, N-C-halo, S(O),-halo, O-halo, N-8, S-N, S(0),-S(O),, S- V
O, O-N, O-§, or O-O moiety;

20 R, at each occurrence, is selected from H, R*, C, alkyl substituted with 0-2 R*,
Cs.¢ carbocycle substituted with 0-2 R4°, -(CH3)-C3.6 carbocycle substituted
with 0-2 R*, 5-6 membered heterocycle substituted with 0-2 R* and
consisting of: carbon atoms and 1-4 heteroatoms selected from the group
consisting of N, O, and S(O),, and -(CHa)-5-6 membered heterocycle and

25 consisting of: carbon atoms and 1-4 heteroatoms selected from the group
consisting of N, O, and S(O),, provided that R?® forms other than a C(0O)-halo
or C(0)-S(0), moiety;

R* at each occurrence, is selected from H, CH;, CH,CH;, OCH3, and bénzyl;
30°
alternatively, NR°R* forms a 5-6 membered ring consisting of: carbon atoms and 0-1
additional heteroatoms selected from N, O, and S(O),, and this ring is
substituted with 0-1 R*;
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alternatively, B* and R* combine to form a 5 membered ring consisting of: carbon

atoms and 0-1 additional heteroatoms selected from N, O, and S(O),, and this
ring is substituted with 0-2 R* and the R* group of NR’R*, in addition to the

groups recited below, can be SO,R® b;

R3b, at each occurrence, is selected from H and CHj3;

. ' 5 !
R* at each occurrence, is selected from H, =0, OH, OR?, CH,0R?, (CH,),OR% F, Br,

Cl, I, CHs, CH,CHs, CH,CH,CH3, CH(CHs),, CH,CH,CH,CHs,
CH,CH(CH;),, CH(CH3)CH,CH;, C(CHs)s, NR’R?, CH,;NR’R*,
(CH),NRZR%, C(O)RZ, NR*C(O)R*®, C(O)NR’R*, SO,NR’R*, CF3, and
CF,CF3;

R* is selected from -(CR’R?®),-5-6 membered carbocycle substituted with 0-3 R*, -

(CR’R*®),-5-6 membered heterocycle substituted with 0-3 R* and consisting
of: carbon atoms and 1-4 heteroatoms selected from the group consisting of
N, O, and S(0),, (CR’R*&),NR¥R*, (CR’R*®),N(—O0)R*R?, (CR’R*%),0R*,-
(CR*R*),-C(O)NR¥R*, (CR’R*)-NR*C(0)R¥, (CR’R®),-C(O)R*,
(CR’R*¥),-NR*C(O)NR**R?, (CR*R’),-NR*C(0)OR>,
(CR’R’®),-NR¥SO,R*, and (CR’R®),-S(0),R?, provided that S(0),R** forms
other than S(O),H or S(O)H;

R*, at each occurrence, is selected from H, =0, OR?, CH,OR?, F, Cl, CH3, CH,CHj,

CH,CH,CHs, CH(CHs),, -CN, NO,, NR*R*:, CH,NR’R*, C(O)R?, C(O)ORY,
NR’C(O)R*, C(O)NR’R*?, SO,NR’R*, NR’S0,-C1.4 alkyl, NR*SO,-phenyl,
S(0),-C14 alkyl, S(O),-phenyl, and CFs;

R* at each occurrence, is selected from =0, OR?, CH,OR% F, Br, Cl, CF3;, CHs,

CH,CHs, CH,CH,CHs, CH(CH3),, CH,CH,CH,CHs, CH,CH(CHa),,
CH(CHs)CH,CHs, C(CHs)s, Ca.3 alkenyl, Cp.3 alkynyl, -CN, NO2, NR’R?,
CH,NR?R%, N(—0)R*R%, CHoN(—O)R?R*®, C(O)R*, CH,C(O)R,

NR?C(0)R?, CH,NR*C(O)R®, C(O)NR?R*, CH,C(O)NR?R*, SO;NR’R?,
211
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FAN

CH,SO,NR*R?, NR?SO,R**, CH,NR?SO,R*%, S(0),R*, CH,S(0),R*, CF3,
CF,CFs, Cs. carbocycle substituted with 0-2 R*®, (CH,)Cs.¢ carbocycle
substituted with 0-2 R*®, 5-6 membered heterocycle consisting of carbon
atoms and from 1-4 heteroatoms selected from the group consisting of N, O,
and S(O), and substituted with 0-2 R*, and (CH,)-5-6 membered heterocycle
consisting of carbon atoms and from 1-4 heteroatoms selected from the group
consisting of N, O, and S(O), and substituted with 0-2 R*;

, at each occurrence, is selected from H, CH,OR?, OR?, CH;, CH,CH;,

CH,CH,CHj, CH(CHs),, CH,CH,CH,CHs, CH,CH(CHj),, CH(CH3)CH,CHs,
C(CHs)s, CHbNR?R%, NR?R%, C(O)R, NR*C(O)R?®, C(O)NR’R*,
SO,NR’R?, NR?’SO,R?, phenyl substituted with 0-1 R’, and a 5-6 membered
heterocycle consisting of: carbon atoms and 1 heteroatom selected from the

group consisting of N, O, and ‘S(O)p and substituted with 0-1 R?;

R?, at each occurrence, is selected from H, =0, CHs, CH,CH3, CH,CH,CHs,

CH(CHs),, OR?, CH,OR?, F, Cl, -CN, NO,, NR’R*, CH,NR’R*, C(O)R’,
C(O)OR*, NR3C(O)R®, C(O)NR’R*, SO.NR’R*, NR*S0,-C}.4 alkyl,
NR*SO,-phenyl, S(0)p-C14 alkyl, S(O),-phenyl, CF3, phenyl substituted with
0-2 RS, naphthyl substituted with 0-2 RS, and benzyl substituted with 0-2 RS

and,

RS, at each occurrence, is selected from H, OH, OR?, F, Cl, CHs, CH>CHs,

CH,CH,CHs, CH(CHs),, -CN, NO,, NR?R*, CH,NR’R*, C(O)R,
CH,C(O)R®, NR*C(O)R?®, and SO,NR’R*,

11. A compound according to Claim 10, wherein:

X is selected from SOy;

G-Gy-is selected from:
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5  alternatively, G2-X-N(G;) form a -CH=G group;

A is selected from the group: cyclohexyl, piperidinyl, 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;

10
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B is selected from Y, N(B")C(0)C(R’R*®)NB*B?,
R4d
NH
J\ /N ~N
SNy \/N\SOZR% OR? |
. U N\ 2f R

N.
Rz/ SR2 R2/N\R2f

Rz R

by, RYART

Q
N N IONG
R30,87 R ; provided

that the lactam nitrogen and B are attached to different atoms on A and that the

R* shown is other than OH;
B! is selected from H, CH;, CH,CHs, and CH,CH,CH;
B? is selected from H, CHs, and CH,CH;

10  B?is selected from CHs, CH,CHs, CH,CH,CH, CH(CHj3),, CH,CH,CH,CHs,
C(CHzs)s, CH(CH3)CH,CH(CHs),, CH>CH,OH, CH(CH3)CH,0H,
CH(phenyl)CH,CHj, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and
CHay-cyclopropyl;

4
N
Q3
15 is attached to a different atom on A than M and is selected from the‘

group:
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|
N

ring Q° is selected from cycldpropyl, cyclobutyl, cyclopentyl, 2-cyclopentanonyl,
cyclohexyl, 2-cyclohexanonyl, pyrrolidinyl (attached to A and R** at the 2-
5 position), pyrrolidinyl (attached to A and R** at the 3-position), 2-
pyrrolidinonyl (attached to A and R* at the 3-position), piperidinyl (attached
to A and R* at the 4-position), 4-piperdinonyl (attached to A and R** at the 3-
position), tetrahydrofuranyl, and tetrahydropyrany! (attached to A and R* at

the 4-position);
10
Y is selected from N(CHj),, C(O)(CH3),, C(CH3),R*, C(CH,CHs),R*,
C(O)N(CHj),, and SO;N(CHj)y;
alternatively, Y is selected from phenyl, pyridyl, 1,2,3-triazolyl, imidazolyl,
15 morpholino, and benzimidazolyl, and is substituted with 1 R*;

Rla, at each occurrence, is selected from H, CHs, CH,CH3, CH,CH,CHj3, CH,F,
CH,Cl, Br, CH,Br, -CN, CH,CN, CF3;, CH,CF5;, OCH3, CH,OH, C(CH3),0H,
CH,0CHjs, NH,, CH,NH,, NHCH3;, CH,NHCH3;, N(CH3),, CH,N(CH3)s,
20 CO.H, COCH3;, CO,CHs, CH,CO,CH;3, SCH3, CH,SCH3, S(O)CHs,
CH,S(0)CHs, S(0),CH3, CH,S(0),CH3, C(O)NH,, CHZC(O)NHZ, SO,NH,,
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CH,SO,NH,, NHSO,CHj;, CH,NHSO,CHj3, pyridin-2-yl, pyridin-3-yl,
pyridin-4-yl, pyridin-2-yl-N-oxide, pyridin-3-yl-N-oxide, pyridin-4-yl-N-
oxide, imidazol-1-yl, CH,-imidazol-1-yl, 4-methyl-oxazol-2-yl, 4-N,N-
dimethylaminomethyl-oxazol-2-yl, 1,2,3,4-tetrazol-1-yl, 1,2,3,4-tetrazol-5-yl,
CH-1,2,3,4-tetrazol-1-yl, and CH,-1,2,3,4-tetrazol-5-yl, provided that R
forms other than an N-halo, N-S, or N-CN bond;

R?, at each occurrence, is selected from H, CHs, CH,CH3, CH,CH,CH;, CH(CHs),,

phenyl substituted with 0-1 R*, benzyl substituted with 0-1 R*®, and 5
membered aromatic heterocycle consisting of: carbon atoms and 1-4
heteroatoms selected from the group consisting of N, O, and S(O),, and
substituted with 0-1 R*; [

R at each occurrence, is selected from H, CHs, and CH,CHs;

alternatively, NR*R* forms a 5 or 6 membered saturated, partially saturated or

unsaturated ring substituted with 0-1 R® and consisting of: 0-1 additional
heteroatoms selected from the group consisting of N, O, and S(O),;

R? at each occurrence, is selected from OCHs, OCH,CHs, CHs, and CH,CH;
R2°, at each occurrence, is selected from OH, OCH;, OCH,CHj3, CH3, and CH,CHs;

R? at each occurrence, is selected from H, R® Ci4 alkyl substituted with 0-2 R*,

Cs.¢ cycloalkyl substituted with 0-2 R*, phenyl substituted with 0-2 R*, and

5-6 membered aromatic heterocycle substituted with 0-2 R* and consisting of:

" carbon atoms and 1-4 heteroatoms selected from the group consisting of N, O,

and S(O),, provided that R* forms other than a N-halo, N-C-halo, S(O),-halo,
O-halo, N-§, S-N, S(0),-S(0)p, S-0, O-N, O-§, or O-O moiety;

Rze, at each occurrence, is selected from H, R4°, C;-4 alkyl substituted with 0-2 R4°,

Cs.6 cycloalkyl substituted with 0-2 R*, phenyl substituted with 0-2 R*, and
5-6 membered aromatic heterocycle substituted with 0-2 R* and consisting of:
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carbon atoms and 1-4 heteroatoms selected from the group consisting of N, O,
and S(O),, provided that R* forms other than a C(0)-halo or C(0)-S(0);

moiety;
R2f, at each occurrence, is selected from H, CHs, CH>CHs, and OCHs;

alternatively, NR?R* forms a ring selected from morpholine, piperazine, piperidine,

and pyrrolidine;

R4, at each occurrence, is selected from H, =0, CH3, CH,CH3, CH,CH,CHs,
CH(CHjs),, CH,CH,CH,CH3, CH,CH(CHj3),, CH(CH3)CHCHs, and C(CHa)s;

R* is selected from -(CH,),-5-6 membered carbocycle substituted with 0-3 R*, -
(CHa)-5-6 membered heterocycle substituted with 0-3 R* and consisting of:
carbon atoms and 1-4 heteroatoms selected from the group consisting of N, O,
and S(O),, (CH;)NR™R?, (CH,)N(—O)R**R?, (CH,),OR™,
(CHy)-C(O)NR*R%, (CHy)-NR*C(0)R™, (CHy)-C(O)R”,
(CHy)-NRXC(O)NR*R%, (CH,),-NR*C(0)OR?, (CHy)NR*'SO,R*, and
(CH,)-S(0),R, provided that S(0),R* forms other than S(O)H or S(O)H;

R*_ at each occurrence, is selected from H, =0, OR?, CH,OR?, F, Cl, CH;, CH,CH,
NRR®, CH,NR?R®, C(O)R?, C(0)OR*, NR*C(O)R*, C(O)NR’R™,
SO,NR’R*®, NR*SO,-phenyl, S(0),CHs, S(O),-phenyl, and CFs;

R*, at each occurrence, is selected from =0, OH, OCHs, OCH,CHs, OCH,CH,CH3,
OCH(CHs),, CHs, CH,CHj3, CH,CH,CHs, CH(CHa),, Ca.3 alkenyl, Ca-3
alkynyl, CH,OH, CH,OCH3, CH,OCH,CH;, CH,OCH,CH,CHs,
CH,OCH(CHs),, F, Br, Cl, CFs, NR?R?, CH,NR’R*, N(—~O)R’R™,
CHoN(—O0)R?R, C(O)R™, CH,C(O)R, NR*C(O)R™®, CH,NR’C(O)R™,
C(O)NR?RZ, CH,C(O)NR?R%, SO,NR?R*, CH,SO,NR’R*, NR?SO,R™,
CH,NR2SO,R™, S(0),R*®, CH,S(O),R*, CF3, cyclopropyl substituted with 0-
1 R, cyclobutyl substituted with 0-1 R*, cyclopentyl substituted with 0-1

R*, phenyl substituted with 0-1 R*®, -CHa-cyclopropy! substituted with 0-1
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R, —CHg-cyélobutyl substituted with 0-1 R*, -CH,-cyclopentyl substituted
with 0-1 R*™, benzyl substituted with 0-2 R*, 5-6 membered aromatic
heterocycle consisting of carbon atoms and from 1-4 heteroatoms selected
from the group consisting of N, O, and S(O), and substituted with 0-2 R*, and

5 (CH,)-5-6 membered aromatic heterocycle consisting of carbon atoms and
from 1-4 heteroatoms selected from the group consisting of N, O, and S(O),
and substituted with 0-2 R*;

R* at each occurrence, is selected from H, OCHs, CH;, CH,CH3, CH,CHCHs,
10 CH(CHz),, NR’R%, NR’C(O)R?®, NR?SO,R?, phenyl, 2-ox0-pyrrolidinyl, and
2-oxo-piperidinyl;

R, at each occurrence, is selected from H, =0, CHs, CH,CHs, OR®, CHL,OR?, F, Cl,
NR®R, CH,NRR*, C(O)R?, C(O)OR™, NR*C(O)R™, C(O)NR’R™,
15 SO,NR3R? NR?S0,-C4 alkyl, NR*SO,-phenyl, S(0),-CHs, S(O),-phenyl,
CF;, phenyl substituted with 0-2 R®, naphthyl substituted with 0-2 R®, and
benzyl substituted with 0-2 R®; and,

R®, at each occurrence, is selected from H, OH, OR2, F, Cl, CHs, CH,CHs, NR’R?,
20 CH,NR?R%, C(O)R®, CH,C(O)R?, NR*C(O)R™, and SO,NR’R™.

12. A compound according to Claim 11, wherein the compound is selected

from wherein:
O | | O
Os Oxt7
G\ :S\ 'N N\ /B -~ : ~ A
GoNT N B Gt NP
[}
G; O G O
O
Ox & O
G SS.N_N_, B Os¢
Gy N A G‘GQS‘N’NTN‘A’B
G O !
25 G O

A is selected from the group: piperidinyl, phenyl, 2-pyridyl, 2-pyrimidyl, and 2-F-
phenyl, wherein B is substituted at the 4-position of A;
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B is selected from:
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R at each occurrence, is selected from H, Cy.4 alkyl substituted with 0-1 R*, Cs¢
cycloalkyl substituted with 0-2 R*, phenyl substituted with 0-2 R*, and a 5-6
membered aromatic heterocycle consisting of: carbon atoms and 1-4
heteroatoms selected from the group consisting of N, O, and S(O),, provided
10 that R* forms other than a N-halo, N-C-halo, S(O),-halo, O-halo, N-S, S-N,
S(0),-S(0O)p, S-0, O-N, O-8, or O-O moiety;

R?, at each occurrence, is selected from H, Cy.4 alkyl substituted with 0-1 R*, Cs.¢
cycloalkyl substituted with 0-2 R*’, phenyl, substituted with 0-2 R*, and 5-6
15 membered aromatic heterocycle consisting of: carbon atoms and 1-4
heteroatoms selected from the group consisting of N, O, and S(O),, provided
that R? forms other than a C(0)-halo or C(0)-S(O), moiety;

R* is selected from NR*R*, CH,NR*R*, CH,CH,NR*R*, N(—O0)R*R%,
20 CHoN(—O)R™R*, CH,OR*, C(0)R*, C(O)NR*R*, CH,C(O)NR*R*,
NR*'C(O)R*, CH,NR*C(0)R*, NR*C(O)NR*R*’, CH,NR*C(O)NR**R*,

222



WO 2005/048922 PCT/US2004/031774

NR*C(0)OR*, CH,NR*C(0)OR*, NR*SO,R*, CH,NR*!SO,R*,
S(0),R*, CH,S(0),R*, 5-6 membered carbocycle substituted with 0-2 R*, -
(CH2)-5-6 membered carbocycle substituted with 0-2 R*, 5-6 membered
heterocycle substituted with 0-2 R*® and consisting of: carbon atoms and 1-4
5 heteroatoms selected from the group consisting of N, O, and S(O),, and -
(CHy)-5-6 membered heterocycle substituted with 0-2 R* and consisting of:
carbon atoms and 1-4 heteroatoms selected from the group consisting of N, O,

and S(O), provided that S(O)pRZd forms other than S(O),H or S(O)H; and,

10  R*is selected from =0, OH, OCHs, OCH,CHs, OCH>CH,CH;s, OCH(CHs),, CHs,
CH,CHj3, CH,CH,CHs, CH(CH;),, CH=CH,, CH=CH, CH,0H, CH,0OCHj,
CH,OCH,CHj3, CH,OCH,CH,CH3, CH,OCH(CH;),, F, Br, Cl, CF3;, NR’R*,
CH,NR*R?, C(0)R*, CH,C(O)R*, NR*C(O)R?®, CH,NR*C(O)R™,
C(O)NR?R*, CH,C(O)NR?R*, SO,NR’R*, CH,SO,NR*R?, NR*SO,R*,

15 CHNR’SO,R*, S(0),R, and CH,S(0),R*®.

13. A compound according to Claim 12, wherein:
20  A-Bis selected from:
\5 ‘;Lﬂ &/N K/NH
N N
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ol 0 Py AL
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G
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R at each occurrence, is selected from H, CH;, CH,CHs, CH,CH,CHs, CH(CHa)o,

CH,CH(CHj3),, CH,CH,CH(CH3),, CH,CCH, CH,CH,0H, CH,C(O)NH,,
5 cyclopropyl, CH,-cyclopropyl, cyclobutyl, cyclopentyl, and thiazolyl;

Rze, at each occurrence, is selected from CHz, CH,CHs, CH,CH,CHj3, CH(CH3)s,
CH,CH(CH3),, CH,CH,CH(CHj3);, CH,-cyclopropyl, cyclopropyl, and
cyclopentyl; '

10
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R* is substituted with 0-2 R* and selected from morpholine, 1,1-dioxo-
thiomorpholine, dihydropyridine, piperidine, piperazine, pyrrolidine,

imidazole, imidazoline, imidazolidine, oxazoline, and thiazoline; and,

R* is selected from =0, OH, OCH,, and CHs.

14. A compound according to Claim 9, wherein the compound is selected
from the group:
1-(benzylidene-amino)-3-[4-(2-dimethylaminomethyl-imidazol-1-yl)-2-fluoro-

phenyl]-tetrahydro-pyrimidin-2-one;
1-(4-chlorobenzylideneamino)-3-(4-(2-((dimethylamino)methyl)-1H-imidazol-1-yl)-2-

fluorophenyl)-tetrahydropyrimidin-2(1H)-one;
1-(3-chlorobenzylideneamino)-3-(4-(2-((dimethylamino)methyl)-1H-imidazol-1-yl)-2-
fluorophenyl)-tetrahydropyrimidin-2(1H)-one;
1-(4-methoxybenzylideneamino)-3-(4- (2—((dimethylamino)methyl)- 1H-imidazol-1-
y1)-2-fluorophenyl)-tetrahydropyrimidin-2(1H)-one;
1-(benzylidene-amino)-3-[4-(2-0x0-2H-pyridin-1-yl)-phenyl]-tetrahydro-pyrimidin-2-
one;
3-(benzylamino)—1-(4—(2-oxopyridih—l (2H)-yl)phenyl)-tetrahydropyrimidin-2(1H)-
one;
1-(4-chlorobenzylamino)-3-(4-(2-((dimethylamino)methyl)- 1 H-imidazol-1-yl)-2-
fluorophenyl)-tetrahydropyrimidin-2(1H)-one;
1-(3-chlorobenzylamino)-3-(4-(2~((dimethylamino)methyl)- 1 H-imidazol-1-yl)-2-
fluorophenyl)-tetrahydropyrimidin-2(1H)-one;
N-(4-chlorobenzyl)-2-chloro-N-(3-(4-(2-((dimethylamino)methyl)- 1 H-imidazol-1-yl)-
2-fluorophenyl)-2-oxo-tetrahydropyrimidin-1(2H)-yl)acetamide;
N-(4-chlorobenzyl)-N-(3-(4-(2-((dimethylamino)methyl)-1H-imidazol-1-yl)-2-
ﬂuorophenyl)-2—oxo-tetrahydrop§rimidin-1(2H)-y1)methanesulfonamide;
N-(4-chlorobenzyl)-3-chloro-N-(3-(4-(2-((dimethylamino)methyl)- 1 H-imidazol-1-yl)-
2-fluorophenyl)-2-oxo-tetrahydropyrimidin-1(2H)-yl)benzenesulfonamide;
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N-benzyl-N-(2-0x0-3-(4-(2-0xopyridin-1(2H)-yl)phenyl)-tetrahydropyrimidin-1(2H)-
yl)methanesulfonamide;
2-(5-chlorothiophen-2-y1)-N-(3-(4-(2~((dimethylamino)methyl)-1H-imidazol-1-y1)-2-
fluorophenyl)-2-oxo-tetrahydropyrimidin-1(2H)-yl)ethenesulfonamide;
1-bis N,N-(-2-(5-chlorothiophen-2-yl)vinylsulfonyl-amino-3-(4~(2-
((dimethylamino)methyl)-1H-imidazol-1-y1)-2-fluorophenyl)-
tetrahydropyrimidin-2(1H)-one;
N-(3-(4-(2-((dimethylamino)methyl)-1H-imidazol-1-yl)-2-fluorophenyl)-2-oxo-
tetrahydropyrimidin-1(2H)-y1)-2-naphthamide;
6-chloro-N-(3-(4-(2-((dimethylamino)methyl)-1H-imidazol-1-yl)-2-fluorophenyl)-2-
oxo-tetrahydropyrimidin-1(2H)-yl)naphthalene-2-sulfonamide;
N-(3-(4-(2-((dimethylamino)methyl)-1H-imidazol-1-yl)-2-fluorophenyl)-2-oxo-
tetrahydropyrimidin-1(2H)-yl)naphthalene-2-sulfonamide;
2-(4-chlorophenyl)-N-(3-(4-(2-((dimethylamino)methyl)-1H-imidazol-1-yl)-2-
fluorophenyl)-2-oxo-tetrahydropyrimidin-1(2H)-yl)acetamide; and
1-(4-chlorophenyl)-3-(3-(4-(2-((dimethylamino)methyl)-1H-imidazol-1-y1)-2-
fluorophenyl)-2-oxo-tetrahydropyrimidin-1(2H)-yl)urea;

or a pharmaceutically acceptable salt form thereof.

15. A pharmaceutical composition, comprising: a pharmaceutically acceptable
carrier and a therapeutically effective amount of a compound of Claim 1, 2, 3, 4, 5, 6,

7,8,9,10, 11, 12, 13, or 14 or a pharmaceutically acceptable salt form thereof.

16. A method for treating a thromboembolic disorder, comprising:
administering to a patient in need thereof a therapeutically effective amount of a
compound of Claim 1, 2, 3, 4,5, 6,7, 8,9, 10, 11, 12, 13, or 14 or a pharmaceutically

acceptable salt form thereof.

17. A method according to Claim 10, wherein the thromboembolic disorder is
selected from the group consisting of arterial cardiovascular thromboembolic
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disorders, venous cardiovascular thromboembolic disorders, and thromboembolic

disorders in the chambers of the heart.

18. A method according to Claim 10, wherein the thromboembolic disorder is
selected from unstable angina, an acute coronary syndrome, first myocardial
infarction, recurrent myocardial infarction, ischemic sudden death, transient ischemic
attack, stroke, atherosclerosis, peripheral occlusive arterial disease, venous
thrombosis, deep vein thrombosis, thrombophlebitis, arterial embolism, coronary
arterial thrombosis, cerebral arterial thrombosis, cerebral embolism, kidney embolism,
pulmonary embolism, and thrombosis resulting from (a) prosthetic valves or other
implants, (b) indwelling catheters, (c) stents, (d) cardiopulmonary bypass, (e)
hemodialysis, or (f) other procedures in which blood is exposed to an artificial surface

that promotes thrombosis.

19. A compound of Claim 1,2, 3,4, 5, 6,7, 8,9, 10, 11,12, 13, or 14 for use
in therapy.

20. Use of a compound of Claim 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, or 14

for the manufacture of a medicament for the treatment of a thromboembolic disorder.
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