
SIX-MEMBERED HETEROCYCLES USEFUL AS SERINE PROTEASE
INHIBITORS FIELD OF THE INVENTION [0001] The present
invention relates generally to compounds that inhibit
serine proteases. In particular it is directed to
novel six-membered heterocycle derivatives of Formula
(I): (I) or a stereoisomer or pharmaceutically
acceptable salt or solvate form thereof, wherein the
variables A, L, Z, X1, X2, X3, X4 , and X5 are as
defined herein. The compounds of Formula (I) are
useful as selective inhibitors of serine protease
enzymes of the coagulation cascade and/or contact
activation system; for example thrombin, factor XIa,
factor Xa, factor IXa, factor Vila, and/or plasma
kallikrein. In particular, it relates to compounds
that are selective factor XIa inhibitors or dual
inhibitors of fXIa and plasma kallikrein. This
invention also relates to pharmaceutical compositions
comprising these compounds and methods of using the
same. BACKGROUND OF THE INVENTION [0002] Factor XIa is
a plasma serine protease involved in the regulation of
blood coagulation. While blood coagulation is a
necessary and important part of the regulation of an
organism's homeostasis, abnormal blood coagulation can
also have deleterious effects. For instance,
thrombosis is the formation or presence of a blood
clot inside a blood vessel or cavity of the heart.
Such a blood clot can lodge in a blood vessel blocking
circulation and inducing a heart attack or stroke.
Thromboembolic disorders are the largest cause of
mortality and disability in the industrialized world.
[0003] Blood coagulation is initiated in vivo by the
binding of tissue factor (TF) to Factor VII (FVII) to
generate Factor Vila (FVIIa). The resulting TFrFVIIa
complex activates Factor IX (FIX) and Factor X (FX)
which leads to the production of Factor Xa (FXa). The
FXa that is generated catalyzes the transformation
ofprothrombin into small amounts of thrombin before
this pathway is shut down by tissue factor pathway
inhibitor (TFPI). The process of coagulation is then
further propagated via the feedback activation of
Factors V, VIII and XI by catalytic amounts of
thrombin. (Walsh, P.N. Thromb. Haemostasis. 1999, 82,
234-242.) Factor XIa plays a key role in propagating
this amplification loop and is thus an attractive
target for anti-thrombotic therapy. [0004] An
alternative way of initiation of coagulation is
operative when blood is exposed to artificial surfaces
(e.g., during hemodialysis, 'on-pump' cardiovascular
surgery, vessel grafts, bacterial sepsis). This
process is also termed contact activation. Surface
absorption of factor XII leads to a conformational
change in the factor XII molecule, thereby
facilitating activation to proteolytic active factor
XII molecules (factor XIIa and factor XIIf). Factor
XIIa (or XIIf) has a number of target proteins,
including plasma prekallikrein and factor XL Active
plasma kallikrein further activates factor XII,
leading to an amplification of contact activation.
Contact activation is a surface mediated process
responsible in part for the regulation of thrombosis
and inflammation, and is mediated, at least in part,
by fibrinolytic-, complement-, kininogen/kinhi-, and
other humoral and cellular pathways (for review,
Coleman, R. Contact Activation Pathway, pages 103-122
in. Hemostasia and Thrombosis, Lippincott Williams &
Wilkins 2001; Schmaier A.H. Contact Activation, pages
105-128 in Thrombosis and Hemorrhage, 1998). [0005]
Factor XI is a zymogen of a trypsin-like serine
protease and is present in plasma at a relatively low
concentration. Proteolytic activation at an internal
R369- 1370 bond yields a heavy chain (369 amino acids)
and a light chain (238 amino acids). The latter
contains a typical trypsin-like catalytic triad (H413,
D464, and S557). Activation of factor XI by thrombin
is believed to occur on negatively charged surfaces,
most likely on the surface of activated platelets.
Platelets contain high affinity (0.8 nM) specific
sites (130-500/platelet) for activated factor XL After
activation, factor XIa remains surface bound and
recognizes factor IX as its normal macromolecular
substrate. (Galiani, D. Trends Cardiovasc. Med. 2000,
10, 198-204.) [0006] hi addition to the feedback
activation mechanisms described above, thrombin
activates thrombin activated fibrinolysis inhibitor
(TAFI), a plasma carboxypeptidase that cleaves
C-terminal lysine and arginine residues on
fibrin,reducing the ability of fibrin to enhance
tissue-type plasminogen activator (tPA) dependent
plasminogen activation. In the presence of antibodies
to FXIa, clot lysis can occur more rapidly independent
of plasma TAPI concentration. (Bouma, B. N. et al.
Thromb. Res. 2001, 101, 329-354.) Thus, inhibitors of
factor XIa are expected to be anticoagulant and
profibrinolytic. [0007] Genetic evidence indicates
that factor XI is not required for normal homeostasis,
implying a superior safety profile of the factor XI
mechanism compared to competing antithrombotic
mechanisms. In contrast to hemophilia A (factor VIII
deficiency) or hemophilia B (factor IX deficiency),
mutations of the factor XI gene causing factor XI
deficiency (hemophilia C) result in only a mild to
moderate bleeding diathesis characterized primarily by
postoperative or posttraumatic, but rarely spontaneous
hemorrhage. Postoperative bleeding occurs mostly in
tissue with high concentrations of endogenous
fibrinolytic activity (e.g., oral cavity, and
urogenital system). The majority of the cases are
fortuitously identified by preoperative prolongation
of APTT (intrinsic system) without any prior bleeding
history. [0008] The increased safety of inhibition of
XIa as an anticoagulation therapy is further supported
by the fact that Factor XI knock-out mice, which have
no detectable factor XI protein, undergo normal
development, and have a normal life span. No evidence
for spontaneous bleeding has been noted. The APTT
(intrinsic system) is prolonged in a gene
dose-dependent fashion. Interestingly, even after
severe stimulation of the coagulation system (tail
transection), the bleeding time is not significantly
prolonged compared to wild-type and heterozygous
litter mates. (Gailiani, D. Frontiers in Bioscience
2001, 6, 201-207; Gailiani, D. et al. Blood
Coagulation and Fibrinolysis 1997, 8, 134-144.) Taken
together, these observations suggest that high levels
of inhibition of factor XIa should be well tolerated.
This is in contrast to gene targeting experiments with
other coagulation factors. [0009] In vivo activation
of factor XI can be determined by complex formation
with either Cl inhibitor or alpha 1 antitrypsin hi a
study of 50 patients with acute myocardial infarction
(AMI), approximately 25% of the patients had values
above the upper normal range of the complex ELISA.
This study can be viewed as evidence that at least in
a subpopulation of patients with AMI, factor
XIactivation contributes to thrombin formation
(Minnema, M.C. et al. Arterioscler. Thromh. Vase.
Biol. 2000, 20, 2489-2493). A second study establishes
a positive correlation between the extent of coronary
arteriosclerosis and factor XIa in complex with alpha
1 antitrypsin (Murakami, T. et al. Arterioscler Thromh
Vase Biol 1995, 15, 1 107- 1113.). In another study,
Factor XI levels above the 90th percentile in patients
were associated with a 2.2-fold increased risk for
venous thrombosis (Meyers, J. C. M. et al. N. Engl. J.
Med. 2000, 342, 696-701.). [0010] Plasma kallikrein is
a zymogen of a trypsin-like serine protease and is
present in plasma at 35 to 50 mg/mL. The gene
structure is similar to that of factor XI, overall,
the amino acid sequence of plasma kallikrein has 58%
homology to factor XL Proteolytic activation by factor
XIIa at an internal I 389- R390 bond yields a heavy
chain (371 amino acids) and a light chain (248 amino
acids). The active site of kallikrein is contained in
the light chain. The light chain of plasma kallikrein
reacts with protease inhibitors, including alpha 2
microglobulin and Cl- inhibitor. Interestingly,
heparin significantly accelerates the inhibition of
plasma kallikrein by antithrombin III in the presence
of high molecular weight kininogen (HMWK). In blood,
the majority of plasma kallikrein circulates in
complex with HMWK. Kallikrein cleaves HMWK to liberate
bradykinin. Bradykinin release results in increase of
vascular permeability and vasodilation (for review,
Coleman, R. Contact Activation Pathway, pages 103-122
in Hemostasis and Thrombosis; Lippincott Williams &
Wilkins 2001; Schmaier A.H. Contact Activation, pages
105-128 in Thrombosis and Hemorrhage, 1998). [0011]
Proteins or peptides that reportedly inhibit Factor
XIa are disclosed in WO 01/27079. There are advantages
in using small organic compounds, however, in
preparing pharmaceuticals, e.g., small compounds
generally have better oral bioavailability and
compatibility in making formulations to aid in
delivery of the drug as compared with large proteins
or peptides. Small molecule inhibitors of Factor XIa
are disclosed in U.S. Patent Application Publication
US20040235847A1 and US Patent Application Publication
US20040220206A1 . [0012] Moreover, it is also
desirable to find new compounds with improved
pharmacological characteristics compared with known
serine protease inhibitors. For example, it is
preferred to find new compounds with improved factor
XIa inhibitoryactivity and selectivity for factor XIa
versus other serine proteases. Also, it is preferred
to find new compounds with improved plasma kallikrein
inhibitory activity and selectivity for plasma
kallikrein versus other serine proteases. 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: (a) 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-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 [0013] The present invention provides novel
six-membered heterocycle derivatives, and analogues
thereof, which are useful as selective inhibitors of
serine protease enzymes, especially factor XIa and/or
plasma kallikrein, or stereoisomers or
pharmaceutically acceptable salts, solvates, or
prodrugs thereof. [0014] The present invention also
provides processes and intermediates for making the
compounds of the present invention or a stereoisomer
or a pharmaceutically acceptable salt, solvate, or
prodrug form thereof. [0015] The present invention
also provides pharmaceutical compositions comprising a
pharmaceutically acceptable carrier and a
therapeutically effective amount of at least one of
the compounds of the present invention or a
pharmaceutically acceptable salt, solvate or prodrug
form thereof. [0016] The present invention also
provides a method for modulation of the coagulation
cascade and/or the contact activation system
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, solvate, or
prodrug form thereof. [0017] The present invention
also 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 thepresent
invention or a pharmaceutically acceptable salt,
solvate, or prodrug form thereof. [0018] The present
invention also provides a method for treating
inflammatory diseases 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, solvate, or prodrug
form thereof. [0019] The present invention also
provides novel six-membered heterocycle derivatives,
and analogues thereof, for use in therapy. [0020] The
present invention also provides the use of
six-membered heterocycle derivatives, and analogues
thereof, for the manufacture of a medicament for the
treatment of a thromboembolic disorder. [0021] The
present invention also provides the use of
six-membered heterocycle derivatives, and analogues
thereof, for the manufacture of a medicament for the
treatment of an inflammatory disorder. [0022] These
and other embodiments, which will become apparent
during the following detailed description, have been
achieved by the inventors' discovery that the
presently claimed novel compounds of the present
invention, or pharmaceutically acceptable salt or
prodrug forms thereof, are effective factor XIa
inhibitors and/or plasma kallikrein inhibitors.
DETAILED DESCRIPTION OF THE INVENTION [0023] In a
first aspect, the present invention provides, inter
alia, a compound of Formula (I): or a stereoisomer or
pharmaceutically acceptable salt, solvate, or prodrug
thereof, wherein: [0024] A is C3.7 cycloalkyl
substituted with 0-1 R1 and 0-2 R2, C3.7 cycloalkenyl
substituted with 0-1 R1 and 0-2 R2 , phenyl
substituted with 0-1 R1 and0-3 R2, naphthyl
substituted with 0-1 R1 and 0-3 R2, or a 5- to
12-membered heterocycle comprising: carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted 0-1 R1 and 0-3
R2 ; [0025] X1, X2, X3, and X4, are independently CR3,
CR4 ,N, NR6, N O, or C(O); provided that at least one
of X1, X2, X3, and X4 is CR3; [0026] X5 is N,NR6 or
N(r)O; [0027] Z is -CH(R11)- or NR13 ; [0028] L is
-C(O)NR10-, -NR10C(O)-, -CH2C(O)NR10-, -CH2NR10C(O)-,
-C(O)NR 10CH2-, or -NR10C(O)CH2-; [0029] R1 is,
independently at each occurrence, -NH2, -NH(Ci_3
alkyl), -N(Ci 3 alkyl)2, -C(=NH)NH2, -C(O)NH2,
-CH2NH2, -(CH2)rNR7R8, -CH2NH(Ci-3 alkyl), -CH2N(Ci_3
alkyl)2, -CH2CH2NH2, -CH2CH2NH(C i _3 alkyl),
-CH2CH2N(Ci- 3 alkyl)2, -CH(C 1 4 alkyl)NH2, -C(Ci 4
alkyl)2NH2 -C(=NR8a)NR7R8, -NR8CR8(=NR8a),
-NHC(=NR8a)NR7R8, =NR8, -C(O)NR8R9, -S(O)pNR8R9,
-(CH2)rNR7C(O)ORa, F, Cl, Br, I, OCF3, CF3, ORa, SRa
CN, l-NH2-l-cyclopropyl, or C alkyl substituted with
0-1 Rl a; [0030] Rl a is H, -C(=NR8a)NR7R8,
-NHC(=NR8a)NR7R8, -NR8CR8(=NR8a), -NR7R8, -C(O)NR8R9,
F, OCF3, CF3, ORa , SRa , CN, -NR8SO2NR8R9, -NR8SO2R ,
-S(O)p-Ci_4 alkyl, -S(O)p-phenyl, or -(CF2)rCF3;
[0031] R2 is, independently at each occurrence, H, =0,
F, Cl, Br, I, OCF3, CF3, CHF2, CN, NO2, ORa, SRa,
-C(O)Ra, -C(O)ORa, -OC(O)Ra, -NR7R8, -C(O)NR7R8,
-NR7C(O)Rb, -S(O)pNR8R9, -NR8S(O)2R , -S(O)R0,
-S(O)2R0, C1 6 alkyl substituted with 0-2 R2a, C2
alkenyl substituted with 0-2 R2a, C2_6 alkynyl
substituted with 0-2 R2a, -(CH2)r- C3.io carbocycle
substituted with 0-3 R2b , or -(CH2)r-5- to
10-membered heterocycle comprising: carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p, wherein
said heterocycle is substituted with 0-3 R2b ; [0032]
R2a is, independently at each occurrence, H, F, Cl,
Br, I, 0 , =NR8, CN, OCF3, CF3, ORa, SRa, -NR7R8,
-C(O)NR8R9, -NR7C(0)R b, -S(O)pNR8R9,-NR 8SO2R ,
-S(O)R C, or -S(O) 2R ; [0033] R2b is, independently
at each occurrence, H, F, Cl, Br, I, =0, =NR8, CN, NO2
, ORa, SRa, -C(O)R a, -C(O)OR a, -OC(O)R a -NR7R ,
-C(O)NR 7R8, -NR7C(0)R b , -S(O)pNR8R9, -SO2R ,
-NR8SO2NR8R9, -NR8SO2R0, -(CF2)rCF3, C]_6 alkyl, C2_6
alkenyl, C2. alkynyl, C3-6 cycloalkyl, C].4 haloalkyl,
or Ci-4 haloalkyloxy-; [0034] alternately, when R1 and
R2 are substituted on adjacent ring atoms, they can be
taken together with the ring atoms to which they are
attached to form a 5- to 7-membered carbocycle or
heterocycle comprising: carbon atoms and 0-4
heteroatoms selected from N, O, and S(O)p , wherein
said carbocycle or heterocycle is substituted with 0-2
R2b ; [0035] R3 is, independently at each occurrence,
-(CH2)rC(O)NR 8R9, -(CH2)rC(O)NR 8(CH2)sCO2R3b ,
-(CH2)rCO2R3b , -(CH2)r-phenyl substituted with 0-3
R3a and 0-1 R3d, or -(CH2)r-5- to 10-membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R3a and 0-1
R3d ; [0036] R3a is, independently at each occurrence,
=0, F, Cl, Br, I, OCF3, CF3, CN, NO2 , -(CH2)rOR3b ,
-(CH2)rSR3b , -(CH2)rNR7R8, -C(=NR 8a)NR8R9, -NHC(=NR
8a)NR7R8, -NR8CR8(=NR8a), -(CH2)rNR8C(O)R 3b , =NR8,
-(CH2)rNR8C(O)R3b , -(CH2)rNR8C(O)2R3b ,
-(CH2)rS(O)pNR8R9, -(CH2)rNR8S(O)pR3, -S(O)R 30,
-S(O)2R30, -C(O)-C 1-4 alkyl, -(CH2)rCO2R3b ,
-(CH2)rC(O)NR 8R9, -(CH2)rOC(O)NR 8R , -NHCOCF 3 ,
-NHSO 2CF3, -SO2NHR3b , -SO2NHCOR 30, -SO2NHCO 2R30,
-CONHSO 2R30, -NHSO2R30, -C0NH0R 3b , Ci-4 haloalkyl,
C1.4 haloalkyloxy-, C\. alkyl substituted by R3d, C2_6
alkenyl substituted by R3d, Ci_6 alkynyl substituted
by R3d, C3.6 cycloalkyl substituted by 0-1 R3d,
-(CH2VC3.10 carbocycle substituted with 0-3 R3d, or
-(CH2)r-5- to 10- membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 R3d;[0037] alternately, when two R3a groups
are substituted on adjacent atoms, they can be taken
together with the atoms to which they are attached to
form a C3-10 carbocycle substituted with 0-2 R3d , or
a 5- to 10-membered heterocycle comprising: carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted with
0-2 R3d; [0038] R3b is, independently at each
occurrence, H, C]. alkyl substituted with 0-2 R3d, C2
-6 alkenyl substituted with 0-2 R3d, C2-6 alkynyl
substituted with 0-2 R3d, -(CH2 C -Io carbocycle
substituted with 0-3 R3d, or -(CH2)r-5- to 10-membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R3d ; [0039]
R3c is, independently at each occurrence, C]_6 alkyl
substituted with 0-2 R3d, C2-6 alkenyl substituted
with 0-2 R3d, C2-6 alkynyl substituted with 0-2 R3d ,
-(CH2)r-C3-io carbocycle substituted with 0-3 R3d, or
-(CH2)r-5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 R3d ; [0040] R3d is, independently at each
occurrence, H, =O, -(CH2)rORa , F, Cl, Br, CN, NO2 ,
-(CH2)rNR7R8, -C(O)R a, -C(O)OR a , -OC(O)R a,
-NR7C(O)R , -C(O)NR 8R9, -S(O)2NR8R9, -NR8S(O)2NR8R9,
-NR8S(O)2R , -S(O)pRc, -(CF2)rCF3, Ci_6 alkyl
substituted with 0-2 Re, C2-6 alkenyl substituted with
0-2 Re , C2-6 alkynyl substituted with 0-2 Re,
-(CH2)r-C3- 10 carbocycle substituted with 0-3 R , or
-(CH2)r-5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 Rd ; [0041] R4 is, independently at each
occurrence, H, =0, F, Cl, Br, I, OCF3, CF3, CN, NO2,
ORa SRa, -C(O)R a , -C(O)OR a , -OC(O)R a, -NR7R8,
-C(O)NR 8R9, -NR7C(0)R b , -S(O)pNR8R9, -NR8S(O)pRc ,
-S(O)2R , Ci_6 alkyl substituted with 0-2 R4 a C2_6
alkenyl substituted with 0-2 R4a, C2_6 alkynyl
substituted with 0-2 R4 a,-(CBkVQj-IO carboc y e
substituted with 0-3 R4b , or -(CH2)r 5- to
10-membered lieterocycle comprising: carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-3 R4b ;
[0042] R4a is, independently at each occurrence, H, F,
=0, C1.4 alkyl, ORa , SRa 5CF3 , CN5NO2, -C(O)R a
-C(O)OR a, -NR R8, -C(O)NR 8R , -NR7C(O)Rb ,
-S(O)pNR8R9, -NR 8 S(O) PRC, -S(O)R C, or -S(O)2RC;
[0043] R4b is, independently at each occurrence, H,
=0, =NR8, F, Cl, Br, I, ORa , SRa, CN, NO2 -NR7R8,
-C(O)R a, -C(O)OR a, -NR7C(O)Rb , -C(O)NR 8R9,
-SO2NR8R9 , -S(O)2RC, Ci-6 alkyl, C2.6 alkenyl, C2.6
alkynyl, C3.6 cycloalkyl, Ci-4 haloalkyl, or Ci_4
haloalkyloxy-; [0044] alternately, R and R4 groups
when located on adjacent atoms, can be taken together
to form a C3_io carbocycle substituted with 0-2 R3d or
a 5- to 10- membered heterocycle comprising: carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted with
0-2 R3d ; [0045] R6 is, independently at each
occurrence, H, C -6 alkyl, C1-4 haloalkyl, -CH2ORa,
-C(O)R C, -C(O)2RC, -S(O)2Rc, or -(CH2)r-phenyl
substituted with 0-3 Rd ; [0046] R7 is, independently
at each occurrence, H, Ci_6 alkyl, -(CH2)n-C3_io 



carbocycle, -(CH2)n-(5-10 membered heteroaryl), -C(O)R
, -CHO, -C(O)2R , -S(O) 2Rc, -CONR 8Rc, -OCONHRc,
-C(O)O-(C]. 4 alkyl)OC(O)-(Ci_ 4 alkyl), or -C(0)0-(C
-4 alkyl)OC(0)-(C6-io ry) ; wherein said alkyl,
carbocycle, heteroaryl, and aryl are optionally
substituted with 0-2 Rf; [0047] R8 is, independently
at each occurrence, H, C alkyl, -(CH2)n -phenyl, or
-(CH2)n-5-10 membered heterocycle comprising: carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p ; wherein said alkyl, phenyl and heterocycle are
optionally substituted with 0-2 R ; [0048]
alternatively, R7 and R8, when attached to the same
nitrogen, combine to form a 5- to 10-membered
heterocycle comprising: carbon atoms and 0-2
additional heteroatoms selected from N, O, and S(O)P;
wherein said heterocycle is substituted with 0-2 Rd
;[0049] R8a is, independently at each occurrence, R7,
OH, C -6 alkyl, Ci-4 alkoxy, (Cg-io aryl)-Ci-4 alkoxy,
-(CH2)n-phenyl, -(CH2)n-(5-10 membered heteroaryl);
wherein said phenyl, aryl and heteroaryl are
optionally substituted with 0- 2 Rf ; [0050] R9 is,
independently at each occurrence, H, Ci_6 alkyl, or
-(CH2)n-phenyl; wherein said alkyl and phenyl are
optionally substituted with 0-2 R ; [0051] R9a is,
independently at each occurrence, H, C alkyl, or
-(CH2)n-phenyl; [0052] alternatively, R8 and R9, when
attached to the same nitrogen, combine to form a 5- to
10-membered heterocycle comprising: carbon atoms and
0-2 additional heteroatoms selected from N, O, and
S(O) P wherein said heterocycle is substituted with
0-2 Rd ; [0053] R10 is, independently at each
occurrence, H, Ci_g alkyl substituted with 0-2 R1Oa,
C2-6 alkenyl substituted with 0-3 R1Oa, C2-6 alkynyl
substituted with 0-3 R1Oa, -(CH2)r-C3_io carbocycle
substituted with 0-3 Rd, or -(CH2)r -5- to 10-
membered heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 Rd ; [0054]
R1Oa is, independently at each occurrence, H, =0, C1-4
alkyl, ORa, SRa, F, CF3 , CN, NO2, -C(O)R a, -C(O)OR ,
-C(O)NR 7R8, -NR7C(O)Rb , -S(O)pNR8R9, -NR8S(O)pRc
-S(O)R C, or -S(O)2RC; [0055] R11is Ci-4 haloalkyl,
-(CH2)r C(O)NR 8R9, Ci_6 alkyl substituted with 0-3
Rlla , C2-6 alkenyl substituted with 0-3 Rlla , C2-6
alkynyl substituted with 0-3 R1] a, -(CR 14R15)r-C3_io
carbocycle substituted with 0-3 Rllb , or -(CR
14R15)r-5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 R1l b ; [0056] R1l a is, independently at
each occurrence, H, =0, C1.4 alkyl, ORa, SRa s F, CF3
, CN, NO2 , -NR7R8, -C(O)R a, -C(O)OR a -C(O)NR 7R8,
-NR7C(O)Rb, -S(O)pNR8R9, -NR8S(O)pRc, -S(O)pRc, C3_6
cycloalkyl, Ci_4 haloalkyl,C _4 haloalkyloxy-,
-(CH2)r-C3-io carbocycle substituted with 0-3 Rd, or
-(CH2)r-5- to 10-memberedheterocycle comprising carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p , and substituted with 0-3 Rd ; [0057] Rllb is,
independently at each occurrence, H5=O, =NR8, ORa, F,
Cl, Br, CN, NO2 , CF3 OCF3, OCHF2, -NR7R8, -C(O)Ra,
-C(O)OR a, -C(O)NR R , -NR7C(O)Rb , -NR8C(O)2RC,
-S(O)pNR8R9, -NR8S(O)pRc, -S(O)pRc, Ci_6 alkyl, C2_6
alkenyl, C2_6 alkynyl, C3_6 cycloalkyl, Ci_4
haloalkyl, Ci_4 haloalkyloxy-, -(CH2)r-C3-io
carbocycle substituted with 0-3 Rd, or -(CH2)r -5- to
10-membered heterocycle comprising carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p , and
substituted with 0-3 Rd ; [0058] alternately, when two
R1 groups are substituents on adjacent atoms they may
be taken together with the atoms to which they are
attached to form a 5- to 7-membered heterocycle
comprising carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p and substituted with 0-2 RS;
[0059] R13 is H, C 6 alkyl, -C(O)RC, -C(O)ORC, -CONR
8RC, -OCONR 8RC, -S(O)2R , -(CH2)n-phenyl,
-(CH2)n-(5-10 membered heteroaryl), -C(O)O-(Ci_4
alkyl)-OC(O)-(Ci_ 4 alkyl), or -C(O)O-(Ci. 4
alkyl)-OC(0)-(C 6_io aryl); wherein said alkyl,
phenyl, aryl, and heteroaryl are optionally
substituted with 0-2 R ; [0060] R14 and R15 are,
independently at each occurrence, H, F, or C1.4 alkyl;
[0061] alternately, R14 combines with R15 to form =0;
[0062] Ra is, independently at each occurrence, H,
CF3, Ci-6 alkyl, -(CH2)r-C3-7 cycloalkyl,
-(CH2)r-C6_io aryl, or -(CH2)r-5- to 10-membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p ; wherein
said cycloalkyl, aryl and heterocycle groups are
optionally substituted with 0-2 Rf ; [0063] R is,
independently at each occurrence, CF3 , OH, C1.4
alkoxy, Ci_6 alkyl, -(CH2)r-C3_io carbocycle
substituted with 0-3 Rd, or -(CH2)r-5- to 10- membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p and
substituted with 0-2 Rd ;[0064] Rc is, independently
at each occurrence, CF3, C\ . alkyl substituted with
0-2 Rf , C3_6 cycloalkyl substituted with 0-2 R ,
C6-10 aryl, 5- to 10-membered heteroaryl, (C - 0
aryl)-Ci_ 4 alkyl, or (5-to 10-membered
heteroaryl)-Ci.4 alkyl, wherein said aryl and
heteroaryl groups are substituted with 0-3 Rf; [0065]
Rd is, independently at each occurrence, H, =0, =NR 8,
ORa, F, Cl, Br, I, CN, NO2 , -NR7R , -C(O)R a ,
-C(O)OR , -OC(O)R a , -NR 8C(O)Ra, -C(O)NR 7R8,
-SO2NR8R9, -NR8SO2NR8R9, -NR 8SO2 -C1.4 alkyl, -NR
8SO2CF3 , -NR 8SO2 -phenyl, -S(O) 2CF3 , -S(O) p -Ci_4
alkyl, -S(O) p -rhenyl, -(CF 2)rCF3 , Ci_6 alkyl
substituted with 0-2 Re, C2_6 alkenyl substituted with
0-2 Re , or C2-6 alkynyl substituted with 0-2 Re ;
[0066] Re is, independently at each occurrence, =0,
ORa, F, Cl, Br, I, CN, NO2 , -NR 8R9 , -C(O)Ra,
-C(O)ORa, -NR 8C(0)R a , -C(O)NR 7R8, -SO2NR8R9 , -NR
8SO2NR8R9, -NR 8SO2-Ci 4 alkyl, -NR 8SO2CF3 , -NR
8SO2-phenyl, -S(O) 2CF3 , -S(0) p -Ci_4 alkyl, -S(O) p
-phenyl, or -(CF 2)rCF3 ; [0067] Rf is, independently
at each occurrence, H, =0, -(CH 2)rORg, F, Cl, Br, I,
CN, NO2 , -NR9aR9a, -C(O)RS, -C(O)ORg, -NR 9aC(O)Rg,
-C(O)NR 9aR9a , -SO 2NR9aR9a -NR9aSO2NR9aR9a -NR9aSO2
-Ci alkyl, -NR 9aSO2CF3 , -NR 9aSO2 -phenyl, -S(O)
2CF3 , -S(O) p -Ci_4 alkyl, -S(O) p -phenyl, -(CF
2)rCF3 , Ci_6 alkyl, C2-6 alkenyl, C2_6 alkynyl, or
-(CH2)n-pherryl; [0068] R is, independently at each
occurrence, H, C alkyl, or -(CH 2)n -phenyl; [0069] n,
at each occurrence, is selected from 0, 1, 2, 3, and
4; [0070] p, at each occurrence, is selected from 0,
1, and 2; and [0071] r, at each occurrence, is
selected from 0, 1, 2, 3 and 4 ; and [0072] s, at each
occurrence, is selected from 1, 2, 3, and 4. [0073] hi
a second aspect, the present invention includes a
compound of Formula (I), within the scope of the first
aspect wherein:[0074] the group is selected from:
[0075] In a third aspect, the present invention
includes a compound of Formula (I), within the scope
of the first aspect wherein: [0076] A is substituted
with 0-1 R1 and 0-2 R2 and selected from; C3.7
cycloalkyl, phenyl, naphthyl, pyridyl,
1,2,3,4-tetrahydronaphthyl, indazolyl,
benziniidazolyl, benzisoxazolyl, isoquinolinyl,
5,6,7,8-tetrahydroisoquinolinyl,
1,2,3,4-tetrahydroisoquinolinyl, quinazolinyl,
lH-quinazolin-4-onyl, 2H-isoquinolin-l-onyl,
3H-quinazolin-4-onyl,
3,4-dihydro-2H-isoquinolin-l-onyl,
2,3-dihydroisoindolinonyl, and phthalazinyl; [0077]
the group is selected from:[0078] L is -C(O)NR 10-, or
-NR10C(O)-; [0079] Z is CHR11; [0080] R4 is,
independently at each occurrence, H, F, Cl, Br, I,
OCF3, CF3, CN, NO2 , ORa, SRa, -C(O)Ra, -C(O)ORa,
-NR7R8, -C(O)NR8R9 , -NR7C(O)Rb , -S(O)pNR8R9,
-NR8S(O)pRc, -S(O)RC, -S(O)2R , Cm6 alkyl substituted
with 0-2 R4 a, C2_6 alkenyl substituted with 0-2 R4 a,
C2 6 alkynyl substituted with 0-2 R4a, phenyl
substituted with 0-2 R4b , or a 5-10 mernbered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R4b ; [0081]
R6 is H, or Ci_4 alkyl; [0082] R  is, independently at
each occurrence, H, C\ alkyl substituted with 0-2
R1Oa, -(CH2)r-phenyl substituted with 0-2 Rd , or
-(CH2)r-5-10 membered heterocycle comprising carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted with
0-2 Rd ; and [0083] R11is Ci-4 haloalkyl,
-(CH2)r-CONR8R9, Ci- 6 alkyl substituted with 0-2 Rlla
, C2-6 alkenyl substituted with 0-2 Rlla , C2 -6
alkynyl substituted with 0-2 Rlla , -(CH2)r-C3-io
carbocycle substituted with 0-3 Rllb , or -(CH2)r 5-
to 10- membered heterocycle comprising carbon atoms
and 1-4 heteroatoms selected from N, O, and S(O)p,
wherein said heterocycle is substituted with 0-3 Rllb
. [0084] In a fourth aspect, the present invention
includes a compound of Formula (I), within the scope
of the third aspect wherein: [0085] R1 is,
independently at each occurrence, F, Cl, Me, Et, -NH2,
-C(=NH)NH2, -C(O)NH2, -CH2NH2, -CH2CH2NH2,
-CH2NHCO2Bn, -CH2NHCO2 (J-Bu), -CH(Me)NH2 , -CMe2NH2 ,
-NHEt, -NHCO2( -Bu), -NHCO2Bn, -SO2NH2 , ORa, or
-CH2Rl a ; [0086] R3 is -CO2H5-CO2Me, -C(O)NHCH2CO2H,
-C(O)NHCH2CO2Et, -C(O)NH2 , -C(O)NHMe, -C(O)NHBn,
-(CH2)r-phenyl substituted with 0-2 R3a and 0-1 R3d,
naphthyl substituted with 0-2 R3a and 0-1 R3d, indanyl
substituted with 0-2R3a and 0-1 R3d, or a 5- to
10-membered heterocycle selected from N, O, and S(O)p
, wherein said heterocycle is substituted with 0-2 R3a
and 0-1 R3( ; [0087] R4 is H, F, Cl, Br, OMe, NH2,
CF3, CO2H, CO2Me, CO2Et, -CONR8R9, Ci_6 alkyl
substituted with 0-2 R4a, phenyl substituted with 0-2
R4b , or a 5-10 membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 R4b ; [0088] R6 is H; [0089] R10 is H; and
[0090] R1 is Ci-6 alkyl, -(CH2)r C(O)NR8R9, -CH2OBn
-CH2SBn, -(CH2V cyclohexyl substituted with 0-2 R1l b
, -(CH2)s-phenyl substituted with 0-2 R1l b , -
(CH2)s-naphthyl substituted with 0-2 Rllb ,
-(CH2)s-5-to 10-membered heteroaryl substituted with
0-1 R1l b ; wherein said heteroaryl selected from
thiazolyl, imidazolyl, pyridyl, indolyl
benzimidazolyl, and benzothiazolyl. [0091] In a fifth
aspect, the present invention includes a compound of
Formula (I), within the scope of the fourth aspect
wherein: [0092] L is -C(O)NH-; and [0093] R1 is
phenylmethyl, 4-imidazolylmethyl, 4-thiazolylmethyl,
2-benzthiazolyhnethyl, 2- pyridylmethyl, 3-
pyridylmethyl, 4- pyridyhnethyl, 3-indolyhnethyl,
2-benzimidazolyhnethyl, 1-naphthyhnethyl, 2-
naphthylmethyl, cyclohexylmethyl, -CH2C(O)NHCH
2-pyiidin-2-yl or -(CH2)2C(O)NHCH2 -pyridin-2-yl,
wherein each phenyl, naphthyl, imidazolyl, thiazolyl,
benzthiazolyl, pyridinyl, or cyclohexyl group is
substituted with 0-2 R1l b ; [0094] R1l b is,
independently at each occurrence, H, F, Cl Br, CF3 ,
OMe, OCF3, OCHF2, OPh5 OBn, NO2, -NH2, -C(O)Ph,
-NHC(O)Bn 5-NHC(O)CH 2CH2Ph, -NHS(O)2Ph, -C(O)NR7R8,
-NR?C(O)Rb , -S(O)pNR8R , -NR8S(O)pRc, Ph, or Bn;
[0095] alternately, when two R b groups are
substituents on adjacent atoms they may be taken
together with the atoms to which they are attached to
form a 5- to 7-membered heterocycle comprising carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)P and substituted with 0-2 RS.[0096] In a sixth
aspect, the present invention includes a compound of
Formula (I), within the scope of the fifth aspect
wherein: [0097] R3 is phenyl substituted with 0-2 R3a,
naphthyl substituted with 0-2 R3a, indanone
substituted with 0-2 R3a, or a 5- to 10-membered
heterocycle substituted with 0-2 R3a and selected
from: pyridine, pyridinone, pyrimidine, pyrrole,
pyrazole, indole, 2-oxoindole, indazole, benzofuran,
benzothiophene, benzimidazole, benzisoxazole,
benzoxazole, quinazoline, H-quinazolin-4-one,
phthalazine, 2H-phthalazin-l-one, iH-quinolin-4-one,
isoquinoline, and 2H-3,4-dihydroisoquinolin- 1-one.
[0098] In a seventh aspect, the present invention
includes a compound of Formula (I), within the scope
of the sixth aspect wherein: [0099] A is
4-aminomethyl-cyclohexyl, 4-carbamoyl-cyclohexyl,
4-amidino-phenyl, 4-benzyloxycarbonylamino-cyclohexyl,
phenyl, l,2,3,4-tetrahydronaphth-2-yl,
4-aminomethyl-phenyl, 4-carbamoyl-phenyl, 4
aminomethyl-2-fluoro-phenyl, 2-F-5-OMe-phenyl,
2-F-4-Me-phenyl, 2-F-4-Cl-phenyl,
2-F-4-carbamoyl-phenyl, 2-OMe-4-carbamoyl-phenyl,
3-OMe-4-carbamoyl-phenyl, 2-Et-4-aminomethyl-phenyl,
2-NH2-pyridin-4-yl, 2-emylanimo-4-aminomethyl-phenyl,
1-aminoisoquinolin-6-yl,
1-NH2-5,6,7,8-tetrahydroisoquinolin-6-yl, 1-NH2-1,2,3
,4-tetrahydroisoquinolin-6-yl,
3-NH2-benzisoxazol-5-yl, 3-NH2-benzisoxazol-6-yl,
3-NH2-indazol-6-yl, 3-NH2-indazol-5-yl,
1-Me-3-NH2-indazoly-6-yl,
1,2,3,4-tetrahydroisoquinolin-3-yl,
1,2,3,4-tetrahydroisoquinolin- 1-on-6-yl,
isoquinolin-6-yl, 1-NH2-isoquinolin-6-yl,
l-NH2-5,6,7,8-tetrahydroisoquiiiolin-6-yl,
l,2,3,4-tetrahydroisoquinolin-6-yl,
lH-quinazolin-4-onyl, 2H-isoquinolin-l-onyl,
3H-quinazolin-4-onyl, 3,4-dihydro-2H-isoquinol
i-l-onyl, 2,3-dihydroisoindolinonyl, or
l-NH2-phthalazin-6-yl; and [00100] R3 is phenyl,
3-OH-rhenyl, 3,4-methylenedioxy rhenyl, 2-narhthyl,
1-naphthyl, 3-NMe2-phenyl, 4-benzyloxyphenyl,
4-t-butoxyphenyl, 4-methylsulfonylphenyl, 4-Cl-phenyl,
2-OMe-phenyl, 3-OMe-phenyl, 4-OMe-phenyl, 2-F-phenyl,
3-F-phenyl, 4-F-phenyl, 4-Br-phenyl, 3-CF3-phenyl,
3-NH2-phenyl,4-NH2-phenyl, 3-CN-phenyl, 4-CN-phenyl,
3-CO2H-phenyl, 4-CO2H-phenyl, 3-CO2Me-phenyl,
4-CO2Me-phenyl, 3-OH-phenyl, 3-CH2Cq 2H-phenyl,
3-CH2CO2Me-phenyl, 3-CH2CO2Et-phenyl, 3-CONH2-phenyl,
4-CONH2-phenyl, 4-CH2CO2Et-phenyl,
3-CH2C(O)NH2-phenyl, 4-C(O)NHMe-phenyl,
3-NHCOMe-phenyl, 4-NHCO2Me-phenyL 2,4-diF-phenyl,
3-F-4-CN-phenyl, 3_CN-4-F-phenyl,
3-OMe-4-CONH2-phenyl, 3-OH-4-CONH2-phenyl,
3-NH2-4-CONH2-phenyl, 3-CO2Me-4-NH2-phenyl
3-CO2H-4-NH2-phenyl, 3-CONH2-4-NH2-phenyl,
3-CO2H-4-F-plienyl, pyrrol-3-yl, pyrazol-3-yl,
pyrazol-4-yl, 3-NH2-pyrazol-5-yl, pyridyl-2-yl,
pyrid-3-yl, pyrid-4-yl, 2-F-pyrid-4-yl,
2-F-pyrid-5-yl, 2-OMe-pyrid-4-yl, 2-OMe-ryrid-5-yl,
2-NH2-pyrid-3-yl, 2-NH2-pyrid-4-yl, 2-NH2-pyrid-5-yl,
2-NH2-ryrid-6-yl, 2-NHMe-pyrid-4-yl,
2-NMe2-pyrid-4-yl, 2-CONH2-pyrid-4-yl,
2-CO2H-pyrid-4-yl, 2-CONH2-pyrid-5-yl,
2-OMe-6-NH2-pyridyl-4-yl, 4-NH2-pyrimidin-6-yl,
4-NH2-pyripiidin-2-yl, 2-NH2-pyrimidin-4-yl,
2-NH2-pyrimidin-5-yl, indol-5-yl, iiidol-6-yl,
indazol-5-yl, indazol-6-yl, 3-OH-indazol-5-yl,
3-OH-indazol-6-yl, 3-OMe-indazol-5-yl,
3-OMe-indazol-6-yl, 3-NH2-indazol-5-yl,
3-NH2-indazol-6-yl, benzisoxalol-6-yl,
benzisoxazol-5-yl, 3-NH2-benzoisoxazol-5-yl,
3-NH2-benzoisoxazol-6-yl, 4-OMe-quinolin-6-yl, l-NH
2-phthalazin-6-yl, l-NH 2-phthalazin-7-yl,
4-NH2-quinazolin-6-yl, 2-Me-4-amino-quinazolin-6-yl,
4-NH2-quinazolin-7-yl, 2-Me-4-NH2-quinazolin-7-yl,
2,4-di-NH2-quinazolin-7-yl, [00101] In an eighth
aspect, the present invention provides a compound of
Formula (Ia):(Ia) or a stereoisomer or
pharmaceutically acceptable salt, solvate, or prodrug
thereof, wherein: [00102] A is C3.7 cycloalkyl
substituted with 0-1 R1 and 0-2 R2, C3.7 cycloalkenyl
substituted with 0-1 R1 and 0-2 R2 , phenyl
substituted with 0-1 R1 and 0-3 R2 , naphthyl
substituted with 0-1 R1 and 0-3 R2, or a 5- to
10-membered heterocycle comprising: carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted 0-1 R1 and 0-3
R2 ; [00103] the group is selected from: [00104] L is
-C(O)NR 10-, -NR10C(O)-, -CH2C(O)NR 10-,
-CH2NR10C(O)-, -C(O)NR 10CH2-, or -NR10C(O)CH2-;
[00105] R1 is, independently at each occurrence, -NH2
, -NH(Ci-S alkyl), -N(Ci -3 alkyl)2, -C(=NH)NH 2 ,
-C(O)NH2 , -CH2NH2, -(CH2)rNR7R8, -CH2NH(Ci_3 alkyl),
-CH2N(Ci_3 alkyl)2 , -CH2CH2NH2 , -CH2CH2NH(C i _3
alkyl), -CH 2CH2N(CL 3 alkyl)2, -CH(CM alkyl)NH 2,
-C(Ci_4 alkyl)2NH2 -C(=NR8a)NR7R8, -NR8CR8(=NR8a),
-NHC(=NR 8a)NR7R , =NR8, -C(O)NR8R9, -S(O) PNR 8R9,
-(CH2)rNR7C(O)OR a, F, Cl, Br, I, OCF3 , CF3 ORa, SRa,
CN,l-NH2-l-cyclopropyl, or C alkyl substituted with
0-1 Rl a ; [00106] Rl a is H, -C(=NR8a)NR7R8,
-NHC(=NR8a)NR7R8, -NR8CR8(=NR8a), -NR7R8, -C(O)NR8R9,
F, OCF3, CF3, ORa , SRa , CN, -NR8SO2NR8R9, -NR8SO2R0,
-S(O)P-CM alkyl, -S(O)p -phenyl, or -(CF2)rCF3;
[00107] R2 is, independently at each occurrence, H,
=0, F, Cl, Br, I, OCF3, CF3, CHF2, CN, NO2, ORa, SRa,
-C(O)Ra, -C(O)ORa, -OC(O)Ra, -NR7R8, -C(O)NR7R8,
-NR7C(0)R b, -S(O)pNR8R9, -NR8S(O)2R , -S(O)RC,
-S(O)2R , C 6 alkyl, C2_6 alkenyl, C2_6 alkynyl,
-(CH2)r-phenyl substituted with 0-2 R2b , or -(CH2)r-
5- to 6-membered heterocycle comprising: carbon atoms
and 1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-3 R2b ;
[00108] R2b is, independently at each occurrence, H,
F, Cl, Br, I, =0, =NR8, CN, NO2, CF3, ORa, SRa,
-C(O)Ra, -C(O)ORa, -OC(O)Ra, -NR7R8, -C(O)NR7R8,
-NR7C(0)R b , -S(O)pNR8R9, -SO2R0, -NR8SO2NR8R9,
-NR8SO2R0, -(CF2)rCF3, Ci-6 alkyl, C2_6 alkenyl, C2_6
alkynyl, C3_6 cycloalkyl, C 4 haloalkyl, or Ci_4
haloalkyloxy-; [00109] alternately, when R1 and R2 are
substituted on adjacent ring atoms, they can be taken
together with the ring atoms to which they are
attached to form a 5- to 7-membered carbocycle or
heterocycle comprising: carbon atoms and 0-4
heteroatoms selected from N, O, and S(O)p, wherein
said carbocycle or heterocycle is substituted with 0-2
R2b; [00110] R3 is, independently at each occurrence,
-(CH2)rC(O)NR8R9, -(CH2)rC(O)NR8(CH2)sCO2R3b ,
-(CH2)rCO2R3b, -(CH2)r-phenyl substituted with 0-3 R3a
and 0-1 R3d, or -(CH2)r-5- to 10-membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-3 R3a and 0-1R3d; [00111] R3a is,
independently at each occurrence, =0, F, Cl, Br, I,
OCF3, CF3, CN, NO2, -(CH2)rOR3b , SR3b , -(CH2)rNR7R8
-C(=NR8a)NR8R9, -NHC(=NR8a)NR7R8, -NR8CR8(=NR8a),
-(CH2)rNR8C(O)R3b, =NR8, -(CH2)rNR8C(O)R3b,
-(CH2)rNR8C(O)2R3b ,
-(CH2)rS(O)pNR8R9,-(CH2)rNR8S(O)pR3c, -S(O)R3 ,
-S(O)2R3c, -C(O)-C i-4 alkyl, -(CH2)rCO2R3b ,
-(CH2)rC(O)NR8R9, -(CH2)rOC(O)NR 8R9, -NHCOCF3,
-NHSO2CF3 , -SO2NHR3b , -SO2NHCOR3c, -SO2NHCO2R3 ,
-CONHSO2R3c, -NHSO2R3c, -CONHOR 3b , Ci_4 haloalkyl,
C1.4 haloalkyloxy-, Cj_6 alkyl substituted by R3d, C2-
alkenyl substituted by R3d, Ci _6 alkynyl substituted
by R3d, C3.6 cycloalkyl substituted by 0-1 R3d,
-(CH2)r -C3.io carbocycle substituted with 0-3 R3d, or
-(CH2)r -5- to 10- membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 R3d ; [00112] alternately, when two R3a
groups are substituted on adjacent atoms, they can be
taken together with the atoms to which they are
attached to form a C3-10 carbocycle substituted with
0-2 R3 , or a 5- to 10-membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-2 R3d ; [00113] R3b is,
independently at each occurrence, H, Q_6 alkyl
substituted with 0-2 R3d, C2_6 alkenyl substituted
with 0-2 R3d, C2_6 alkynyl substituted with 0-2 R3d,
-(CH2)r-C3.io carbocycle substituted with 0-3 R3d, or
-(CH2)r-5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 R3d ; [00114] R3c is, independently at each
occurrence, C\. balkyl substituted with 0-2 R3d, C2_6
alkenyl substituted with 0-2 R3d, C -6 alkynyl
substituted with 0-2 R3d, -(CH2)r-C3_io carbocycle
substituted with 0-3 R3d, or -(CH2)r-5- to 10-membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R3d ; [00115]
R3d is, independently at each occurrence, H5=0,
-(CH2)rORa, F, Cl, 



Br, CN, NO2, -(CH2)rNR7R8, -C(O)Ra, -C(O)OR a, -OC(O)R
a, -NR7C(O)Rb , -C(O)NR 8R9, -S(O)2NRSR ,
-NR8S(O)2NR8R9, -NR8S(O)2R , -S(O)pRc, -(CF2)rCF3, C
_6 alkyl substituted with 0-2 Re, C2_6 alkenyl
substituted with 0-2 Re, C2-6 alkynyl substituted with
0-2 Re, -(CH2)r-C3_io carbocycle substituted with 0-3
Rd , or -(CH2)r-5- to 10-membered heterocycle
comprising: carbon atoms and 1-4heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-3 Rd ; [00116] R4 is, independently
at each occurrence, H, =0, F, Cl, Br, I, OCF3, CF3 ,
CN, NO2, ORa, SRa, -C(O)Ra, -C(O)OR a, -OC(O)R a,
-NR7R8, -C(O)NR 8R9, -NR7C(0)R b , -S(O)pNR R9,
-NR8S(O)pR, -S(O) 2RC, C 6 alkyl substituted with 0-2
R4 a, C2.6 alkenyl substituted with 0-2 R4 a, C2_6
alkynyl substituted with 0-2 R4a, -(CH2)r C3_io
carbocycle substituted with 0-3 R4b , or -(CH2)r-5- to
10-membered heterocycle comprising: carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-3 R4b ;
[00117] R4a is, independently at each occurrence, H,
F, =0, Cm4 alkyl, ORa, SRa, CF3, CN, NO2, -C(O)Ra,
-C(O)OR a, -NR7R8, -C(O)NR 8R9, -NR7C(O)Rb ,
-S(O)pNR8R9, -NR8S(O)pRc, -S(O)R C, or -S(O) 2RC;
[00118] R4b is, independently at each occurrence, H,
=0, =NR8, F, Cl, Br, I, ORa, SRa, CN, NO2, -NR7R8,
-C(O)R a, -C(O)OR a, -NR7C(O)Rb , -C(O)NR 8R9,
-SO2NR8R9, -S(O)2RC, Ci_6 alkyl, C2.6 alkenyl, C2 6
alkynyl, C3.6 cycloalkyl, Ci_4 haloalkyl, or C1.4
haloalkyloxy-; [00119] alternately, R3 and R4 groups
when located on adjacent atoms, can be taken together
to form a C3. 10 carbocycle substituted with 0-2 R3 or
a 5- to 10- membered heterocycle comprising: carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted with
0-2 R3d ; [00120] R6 is, independently at each
occurrence, H, C]-6 alkyl, C1-4 haloalkyl, -CH2ORa,
-C(O)RC, -C(O)2R , -S(O)2R0, or -(CH2)r phenyl
substituted with 0-3 Rd; [00121] R7 is, independently
at each occurrence, H, C\ . alkyl, -(CH2)n-C3-io
carbocycle, -(CH2)n-(5-10 membered heteroaryl), -C(O)R
0, -CHO, -C(O)2R0, -S(O) 2R0, -CONR8R0, -OCONHR 0,
-C(O)O-(Ci_ 4 alkyl)OC(O)-(Ci. 4 alkyl), or
-C(O)O-(Ci-4 alkyl)OC(0)-(C6_io ry) ; wherein said
alkyl, carbocycle, heteroaryl, and aryl are optionally
substituted with 0-2 Rf ; [00122] R8 is, independently
at each occurrence, H, Cj.g alkyl,-(CH2)n-phenyl, or
-(CH2)n-5-10 membered heterocycle comprising: carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p ; wherein said alkyl, phenyl and heterocycle are
optionally substituted with 0-2 Rf; [00123]
alternatively, R7 and R8, when attached to the same
nitrogen, combine to form a 5- to 10-membered
heterocycle comprising: carbon atoms and 0-2
additional heteroatoms selected from N, O, and S(O)P
wherein said heterocycle is substituted with 0-2 Rd ;
[00124] R8a is, independently at each occurrence, R7,
OH, C1 6 alkyl, Ci-4 alkoxy, (C -Io aryl)-Ci_4 alkoxy;
wherein said aryl is optionally substituted with 0-2
Rf ; [00125] R9 is, independently at each occurrence,
H, C alkyl, or -(CH2)n-phenyl; wherein said alkyl and
phenyl are optionally substituted with 0-2 Rf; [00126]
R9a is, independently at each occurrence, H, Ci_6
alkyl, or -(CH2)p-phenyl; [00127] alternatively, R8
and R9, when attached to the same nitrogen, combine to
form a 5- to 10-membered heterocycle comprising:
carbon atoms and 0-2 additional heteroatoms selected
from N, O, and S(O)P wherein said heterocycle is
substituted with 0-2 Rd ; [00128] R10 is,
independently at each occurrence, H, C1 6 alkyl
substituted with 0-2 R1Oa, -(CH2)r-phenyl substituted
with 0-3 Rd, or -(CH2)r-5- to 10-membered heterocycle
comprising carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p, wherein said heterocycle is
substituted with 0-3 R ; [00129] R1Oa is,
independently at each occurrence, H, 0 , C1 4 alkyl,
ORa, SRa, F, CF3, CN, NO2, -C(O)Ra, -C(O)ORa, -C(O)NR
7R8, -NR7C(O)Rb , -S(O)pNR8R9, -NR8S(O)pRc, -S(O)RC,
or -S(O) 2RC; [00130] R11is Ci-4 haloalkyl,
-(CH2)r-C(O)NR 8R9 C1 6 alkyl substituted with 0-3
Rlla , C2_4 alkenyl substituted with 0-3 Rlla , C2-4
alkynyl substituted with 0-3 Rlla , -(CH2)s-C3-7
cycloalkyl substituted with 0-3 Rllb , -(CH^s-phenyl
substituted with 0-3 Rllb , or -(CH2)s-5- to
10-membered heterocycle comprising: carbon atomsand
1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-3 Rllb
; [00131] R1l a is, independently at each occurrence,
H, =0, C1-4 alkyl, ORa, SRa, F, CF3, CN, NO2 , -NR7R8,
-C(O)R a, -C(O)OR a, -C(O)NR 7R , -NR7C(0)R b , -S(O)
PNR8R9, -NR 8 S(O) PRC, or -S(O)pRc, C3.6 cycloalkyl,
C haloalkyl, Ci_4 haloalkyloxy-, -(CH2)r -C3-io
carbocycle substituted with 0-3 Rd, or -(CH2)r-5- to
10-membered heterocycle comprising carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p , and
substituted with 0-3 Rd; [00132] R1l b is,
independently at each occurrence, H, =0, =NR8, ORa, F,
Cl, Br, CN, NO2 , CF3 , OCF3, OCHF2 , -NR7R8, -C(O)R a
, -C(O)OR a , -C(O)NR 7R8, -NR7C(0)R b , -NR8C(O)2R ,
-S(O)pNR8R9, -NR8S(O)pRc, -S(O)pRc , Ci 6 alkyl, C2-6
alkenyl, C2_6 alkynyl, C3_6 cycloalkyl, C].4
haloalkyl, C .4 haloalkyloxy-, -(CH2)r -C3_io
carbocycle substituted with 0-3 R , or -(CH2)r-5- to
10-membered heterocycle comprising carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p , and
substituted with 0-3 Rd ; [00133] alternately, when
two R1l b groups are substituents on adjacent atoms
they may be taken together with the atoms to which
they are attached to form a 5- to 7-membered
heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N5O, and S(O)p and
substituted with 0-2 RS; [00134] R13 is H, Ci_6 alkyl,
-C(O)R C, -C(O)OR C, -CONR 8RC, -OCONR Rc, -S(O) R ,
-(CH2)n -phenyl, -(CH2)n-(5-10 membered heteroaryl),
-C(O)O-(C] 4 alkyl)-OC(O)-(Ci_ 4 alkyl), or
-C(O)O-(Ci_4 alkyl)-OC(0)-(C6-io aryl); wherein said
alkyl, phenyl, aryl, and heteroaryl are optionally
substituted with 0-2 Rf; [00135] Ra is, independently
at each occurrence, H, CF3, C\. alkyl, -(CH2)r-C3-7
cycloalkyl, -(CH2)r-C6-io aryl, or -(CH2)r -5- to
10-membered heterocycle comprising: carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p ;
wherein said cycloalkyl, aryl and heterocycle groups
are optionally substituted with 0-2 Rf ; [00136] Rb
is, independently at each occurrence, CF3, OH, C1.4
alkoxy,Ci_6 alkyl, -(CH2)r C3.io carbocycle
substituted with 0-3 Rd, or -(CH2)r 5- to 10- membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p and
substituted with 0-2 Rd ; [00137] Rc is, independently
at each occurrence, CF3, Cj-6 alkyl substituted with
0-2 Rf, C3-6 cycloalkyl substituted witli 0-2 R , C
-io ry 5- to 10-membered heteroaryl, (C6-10 y -Ci
alkyl, or (5-to 10-membered heteroaryl)-Ci_4 alkyl,
wherein said aryl and heteroaryl groups are
substituted with 0-3 Rf; [00138] Rd is, independently
at each occurrence, H, =0, NR8, ORa, F, Cl, Br, I, CN,
NO2, -NR7R8, -C(O)R a, -C(O)OR a, -OC(O)R a ,
-NR8C(O)R a, -C(O)NR 7R8, -SO2NR8R9, -NR8SO2NR8R9,
-NR8SO2-C 4 alkyl, -NR8SO2CF3, -NR8SO2-phenyl,
-S(O)2CF3, -S(O)p-Ci_4 alkyl, -S(O)p -phenyl,
-(CF2)rCF3, C]_6 alkyl substituted with 0-2 Re, C2.6
alkenyl substituted with 0-2 Re, or C2-6 alkynyl
substituted with 0-2 Re ; [00139] Re is, independently
at each occurrence, =0, ORa , F, Cl, Br, I, CN, NO2 ,
-NR8R9, -C(O)R a, -C(O)OR a, -NR8C(O)R a -C(O)NR 7R8,
-SO2NR8R , -NR8SO2NR8R9, -NR8SO2-C] .4 alkyl,
-NR8SO2CF3, -NR8SO2 -phenyl, -S(O) 2CF3, -S(O)p-Ci_4
alkyl, -S(O)p -phenyl, or -(CF2)rCF3 ; [00140] Rf is,
independently at each occurrence, H, =O, -(CH 2)rOR ,
F, Cl, Br, I, CN, NO2 , -NR9aR9a, -C(O)Rg, -C(O)ORg,
-NR9aC(0)R , -C(O)NR 9aR9a, -SO2NR9aR9a ,
-NR9aSO2NR9aR9a, -NR9aSO2-Ci. 4 alkyl, -NR9 SO2CF3 ,
-NR9aSO2-phenyl, -S(O) 2CF3, -S(O)p -Ci_4 alkyl,
-S(O)p -phenyl, -(CF2)rCF3, Ci_6 alkyl, C2-6 alkenyl,
C2. alkynyl, or -(CH2)n-ph en y [00141] Rg is,
independently at each occurrence, H, C alkyl, or
-(CH2)n-phenyl; [00142] n, at each occurrence, is
selected from 0, 15 2, 3, and 4; [00143] p, at each
occurrence, is selected from 0, 1, and 2; and [00144]
r, at each occurrence, is selected from 0, 1, 2, 3,
and 4; and [00145] s, at each occurrence, is selected
from 1, 2, 3, and 4. [00146] In a ninth aspect, the
present invention includes compounds of Formula (Ia),
within the scope of the eighth aspect wherein:[00147]
A is substituted with 0-1 R1 and 0-2 R2 and selected
from; C3.7 cycloalkyl, phenyl, naphthyl, pyridyl,
1,2,3,4-tetrahydronaphthyl, indazolyl, benzimidazolyl,
benzisoxazolyl, isoquinolinyl,
5,6,7,8-tetrahydroisoquinolinyl,
1,2,3,4-tetraliydroisoquinol iyl, quinazolinyl,
1H-quinazolin-4-onyl, 2H-isoquinolin-l-onyl,
3H-quinazolin-4-onyl,
3,4-dihydro-2H-isoqurnolin-l-onyl,
2,3-dihydroisoindolinonyl, and phthalazinyl; [00148] L
is -C(O)NRlO-, o r -NR 1OC(O)-; [00149] R4 is,
independently at each occurrence, H, F, Cl, Br, I,
CF3, CN, NO2, ORa, SRa , -C(O)R a, -C(O)OR a , -NR7R8,
-C(O)NR 8R9, -NR 7C(O)Rb , -S(O) pNR8R9, -NR8S(O)pRc,
-S(O)2RC, C 6 alkyl substituted with 0-2 R4a , C2_6
alkenyl substituted with 0-2 R4a , C2-6 alkynyl
substituted with 0-2 R4a ; and [00150] R6 is H, or C 4
alkyl. [00151] hi a tenth aspect, the present
invention includes compounds of Formula (Ia), within
the scope of the ninth aspect wherein: [00152] R1 is,
independently at each occurrence, F, Cl, Me, Et, -NH2,
-C(=NH)NH 2 , -C(O)NH 2, -CH2NH2 -CH2NHCO 2Bn,
-CH2NHCO 2 (^-Bu), -CH(Me)NH 2, -CMe2NH2 , -NHEt,
-NHCO 2(Z-Bu), -NHCO 2Bn, -SO2NH2 , ORa, or -CH2Rl a ;
[00153] R2 is, independently at each occurrence, F,
Cl, Me, OMe, OEt, Bn5 -CH2OMe, -CH2OEt, or -CH2OPh;
[00154] R3 is -CO2H, -CO2Me, -C(O)NHCH 2CO2H,
-C(O)NHCH 2CO2Et, -C(O)NH 2, -C(O)NHMe, -C(O)NHBn,
phenyl substituted with 0-2 R3a , naphthyl substituted
with 0-2 R3a , iiidane substituted with 0-2 R3a, or a
5- to 10-membered heterocycle selected from N, O, and
S(O)p, wherein said heterocycle is substituted with
0-2 R3a ; [00155] R3a is, independently at each
occurrence, =0, F, Cl, Br, Me, CN, OH, NH2 , OMe, O(
-Bu), OBn CF3, CO2H, CO2Me, -CH2CO2H, -CH2CO2Me,
-CH2CO2Et, -NHCOMe, -CONH 2, -CH2CONH2 , -CONHMe,
-CONMe 2 ,-C(=NH)NH 2, -NR7R8, SO2Me, -SO2NH2 , Ph, or
2-oxo-piperidin-l-yl; wherein two of the R a groups
located on adjacent atoms can be taken together to
form 5- to 10- membered heterocycle with 0-2 R3d ;
[00156] R4 is H, F, Cl, Br, OMe, or NH2 ; [00157] R6
is H; [00158] R10 is H; and [00159] R1 is -(CH2VC(O)NR
8R9, -CH2OBn, -CH2SBn, -(CH2)s-cyclohexyl substituted
with 0-2 Rllb , ~(CH2)s-phenyl substituted with 0-2
Rllb , -(CH2)s-naphthyl substituted with 0-2 Rllb ,
-(CH2)s-5-to 10-membered heteroaryl substituted with
0-1 R1l b ; wherein said heteroaryl selected from
thiazolyl, imidazolyl, pyridyl, indolyl
benzimidazolyl, and benzothiazolyl. [00160] In an
eleventh aspect, the present invention includes
compounds of Formula (Ia), within the scope of the
tenth aspect wherein: [00161] L is -C(O)NH-; and
[00162] R1 is phenylmethyl, 4-imidazolylmethyl,
4-thiazolylmethyl, 2-benzthiazolylmethyl, 2-
pyridylmethyl, 3- pyridylmethyl, 4- pyridyhnethyl,
3-indolylmethyl, 2-benzimidazolyhnethyl,
1-naphthyhnethyl, 2- naphthyknethyl, cyclohexylmethyl,
-CH2C(O)NHCH2-ryridin-2-yl or
-(CH2)2C(O)NHCH2-pyridin-2-yl, wherein each phenyl,
naphthyl, imidazolyl, thiazolyl, benzthiazolyl,
pyridinyl, or cyclohexyl group is substituted with 0-2
R1l b ; [00163] R1l b is, independently at each
occurrence, H, F, Cl, Br, CF3, OMe, OCF3, OCHF2, OPh,
OBn, NO2 , -NH2 , -C(O)Ph, -NHC(O)Bn, -NHC(O)CH2CH2Ph,
-NHS(O)2Ph, -C(O)NR7R8, -NR7C(O)Rb, -S(O)pNR8R9,
-NR8S(O)pRc, Ph, or Bn; [00164] alternately, when two
R1l b groups are substituents on adjacent atoms they
may be taken together with the atoms to which they are
attached to form a 5- to 7-membered heterocycle
comprising carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p and substituted with 0-2 RS.
[00165] In a twelfth aspect, the present invention
includes compounds of Formula (Ia), within the scope
of the eleventh aspect wherein:[00166] R3 is phenyl
substituted with 0-2 R3a , naphthyl substituted with
0-2 R3a, indanone substituted with 0-2 R3a , or a 5-
to 10-membered heterocycle substituted with 0-2 R3a
and selected from: pyridine, pyridinone, pyrimidine,
pyrrole, pyrazole, indole, 2-oxoindole, indazole,
benzofuran, benzothiophene, benzimidazole,
benzisoxazole, benzoxazole, quinazoline,
3if-quinazolin-4-one, phthalazine,
2/f-phthalazin-l-one, i/f-quinolin-4-one,
isoquinoline, and 2/i-3,4-dihydroisoquinolin-l -one.
[00167] In a thirteenth aspect, the present invention
includes compounds of Formula (Ia), within the scope
of the twelfth aspect wherein: [00168] A is
4-aminomethyl-cyclohexyl, 4-carbamoyl-cyclohexyl,
4-amidino-phenyl, 4-benzyloxycarbonylamino-cyclohexyl,
phenyl, 1,2,3,4-tetrahydronaphth-2-yl,
4-aminomethyl-phenyl, 4-carbamoyl-phenyl, 4
aminomethyl-2-fluoro-phenyl, 2-F-5-OMe-phenyl,
2-F-4-Me-phenyl, 2-F-4-Cl-phenyl,
2-F-4-carbamoyl-phenyl, 2-OMe-4-carbamoyl-phenyl,
3-OMe-4-carbamoyl-phenyl, 2-Et-4-aminomethyl-phenyl,
2-NH2-pyridin-4-yl, 2-ethylamino-4-aminomethyl-phenyl,
1-aminoisoquinolin-6-yl,
1-NH2-5,6,7,8-tetrahydroisoquinolin-6-yl, 1-NE -
1,2,3,4-tetrahydroisoquinolin-6-yl,
3-NH2-benzisoxazol-5-yl, 3-NH2-benzisoxazol-6-yl,
3-NH2-indazol-6-yl, 3-NH2-indazol-5-yl,
l-Me-3-NH2-indazoly-6-yl,
l,2,3,4-tetrahydroisoquinolin-3-yl, 1,2,3
,4-tetrahydroisoquinolin- 1-on-6-yl, isoquinolin-6-yl,
1-NH2-isoquinolin-6-yl,
1-NH2-5,6,7,8-tetraliydroisoquinolin-6-yl,
1,2,3,4-tetrahydroisoquinolin-6-yl,
lH-quinazolin-4-onyl, 2H-isoquinolin-l-onyl,
3H-quiiiazolin-4-onyl,
3,4-dihydro-2H-isoquinolin-l-onyl,
2,3-dihydroisoindolinonyl, or l-NH 2-phthalazin-6-yl;
and [00169] R3 is phenyl, 3-OH-phenyl,
3,4-methylenedioxyphenyl, 2-naphthyl, 1-naphthyl,
3-NMe2-phenyl, 4-benzyloxyphenyl, 4-t-butoxyphenyl,
4-methylsulfonylphenyl, 4-Cl-phenyl, 2-OMe-phenyl,
3-OMe-phenyl, 4-OMe-phenyl, 2-F-phenyl, 3-F-phenyl,
4-F-phenyl, 4-Br-phenyl, 3-CF3-phenyl, 3-NH2-phenyl,
4-NH2-rhenyl, 3-CN-phenyl, 4-CN-phenyl, 3-Cq
2H-rhenyl, 4-CO2H-phenyl, 3-Cq 2Me-rhenyl,
4-CO2Me-phenyl, 3-OH-phenyl,
3-CH2CO2H-phenyl,3-CH2CO2Me-PhBHyI, 3-CH2CO2Et-phenyl,
3-CONH 2-phenyl, 4-CONH 2-phenyl, 4-CH2CO2Et-phenyl,
3-CH2C(O)NH2-rhenyl, 4-C(O)NHMe-phenyl,
3-NHCOMe-phenyl, 4-NHCO 2Me-phenyl, 2,4-diF-phenyl,
3-F-4-CN-phenyl, 3-CN-4-F-phenyl, 3-OMe-4-CONH
2-phenyl, 3-OH-4-CONH 2-phenyl, 3-NH2-4-CONH 2-phenyl
3-CO2Me-4-NH 2-phenyl, 3-CO2H-4-NH 2-phenyl,
3-CONH2-4-NH2-phenyl, 3-CO2H-4-F-phenyl, pyrrol-3-yl,
pyrazol-3-yl, pyrazol-4-yl, 3-NH2-pyrazol-5-yl,
pyridyl-2-yl, pyrid-3-yl, pyrid-4-yl, 2-F-pyrid-4-yl,
2-F-pyrid-5-yl, 2-OMe-pyrid-4-yl, 2-OMe-pyrid-5-yl,
2-NF2-pyrid-3-yl, 2-NH2-pyrid-4-yl, 2-NH 2-pyrid-5-yl,
2-NH2-pyrid-6-yl, 2-NHMe-pyrid-4-yl,
2-NMe2-pyrid-4-yl, 2-CONH 2-pyrid-4-yl,
2-CO2H-pyrid-4-yl, 2-CONH 2-pyrid-5-yl, 2-OMe-6-NH
2-pyridyl-4-yl, 4-NH2-pyrimidin-6-yl,
4-NH2-pyrimidin-2-yl, 2-NH2-pyrimidin-4-yl,
2-NH2-pyrimidin-5-yl, indol-5-yl, indol-6-yl,
indazol-5-yl, indazol-6-yl, 3-OH-indazol-5-yl,
3-OH-indazol-6-yl, 3-OMe-indazol-5-yl,
3-OMe-indazol-6-yl, 3-NH2-indazol-5-yl,
3-NH2-indazol-6-yl, benzisoxalol-6-yl,
benzisoxazol-5-yl, 3-NH2-benzoisoxazol-5-yl,
3-NH2-benzoisoxazol-6-yl, 4-OMe-quinolin-6-yl, l-NH
2-phthalazin-6-yl, l-NH 2-phthalazin-7-yl,
4-NH2-quinazolin-6-yl, 2-Me-4-amino-quinazolin-6-yl,
4-NH 2-quinazolin-7-yl, 2-Me-4-NH 2-quinazolin-7-yl,
2,4-di-NH 2-quinazolin-7-yl, [00170] In a fourteenth
aspect, the present invention includes compounds of
Formula (Ia), within the scope of the thirteenth
aspect wherein: [00171] A is 4-aminomethyl-cyclohexyl;
and[00172] the group [00173] In a fifteenth aspect,
the present invention provides a compound selected
from the exemplified examples or stereoisomers or
pharmaceutically acceptable salts, solvates, or
prodrugs thereof. [00174] hi another aspect, the
present invention includes, inter alia, compounds of
Formula (III): (in) or a stereoisomer or
pharmaceutically acceptable salts, solvates, or
prodrugs thereof, wherein: [00175] A is C3.10
carbocycle substituted with 0-1 R1 and 0-3 R2 , or a
5- to 10- membered heterocycle comprising: carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted 0-1 R1
and 0-3 R2 ; [00176] X is C, CH, or N; [00177] X1, X2
, X3,X4 and X5 are independently CR3, CR4 , CR5, CR4R
, O, S(O)0 , N, NR3, NR6, N(r)O, or C(O); provided
that at least one of c l , X2 , X3, X4 , and X5 is CR3
; no S-S, S-O, or 0-0 bond is present in the ring; and
when X is C or CH, at least one of c l , X2 , X3, X4 ,
and X5 is selected from N, NR3 , NR6, and N(r)O;
[00178] Z is -C(R 11XR12)- or -NR 13-; [00179] L is
-C(O)NR 10-, -NR10C(O)-, -CH2C(O)NR 10-,
-CH2NR10C(O)-, -C(O)NR 10CH2-, -NR10C(O)CH2-,
-S(O)2NR10-, -NR10S(O)2-, -CH2S(O)2NR10-,
-CH2NR10S(O)2-, -S(O)2NR10CH2 -, -NR10S(O)2CH2-,
-CH2CH2-, -CH2CH2CH2-, -CH2NR7-, -NR7CH2-,
-CH2CH2NR7-, -NR7CH2CH2-, -CH2NR7CH2-, -CH2O-, -OCH2-,
-CH2CH2O-, -OCH2CH2-, -CH2OCH2-, -CH2S(O)p -,
-S(O)pCH2-,-CH2CH2 S(COp -, -S(O)pCH2CH2-, -CH2
S(O)pCH2-, -CH2C(O), -C(O)CH 2 -, -CH2CH2C(O)-,
-C(O)CH 2CH2-, or -CH2C(O)CH 2-; [00180] R1 is,
independently at each occurrence, -NH2 , -NH(Ci 3
alkyl), -N(Ci 3 alkyl) 2, -C(=NH)NH 2 , -C(O)NH 2 ,
-CH2NH2 , -(CH2)rNR7R8, -CH2NH(Ci.3 alkyl), -CH2N(Ci_
3 alkyl) 2 , -CH2CH2NH2 , -CH2CH2NH(Ci 3 alkyl),
-CH2CH2N(Ci -3 alkyl) 2 , -CH(Ci 4 alkyl)NH 2 , -C(Ci^
alkyl) 2NH2 -C(=NR 8a)NR7R8, -NR8CR 8(=NR 8a),
-NHC(=NR 8a)NR7R8, =NR 8, -C(O)NR 8R , -S(O) PN R 8R9,
-(CH2)rNR7C(O)OR a, F, Cl, Br, I, OCF3, CF3, ORa, SRa,
CN, l-NH2-l-cyclopropyl, or Ci_6 alkyl substituted
with 0-1 Rl a ; [00181] Rl a is H, -C(=NR 8a)NR8R9,
-NHC(=NR 8a)NR 8R9 , -NR8CR8(=NR 8a), -NR R8, -C(O)NR
7R8, F, OCF3 , CF3, ORa, SRa, CN, -NR8SO2NR8R9,
-NR8SO2R , -S(0) p -Ci_4 alkyl, -S(O)p -phenyl, or
-(CF2)rCF3 ; [00182] R2 is, independently at each
occurrence, H, =0, F, Cl, Br, I, OCF3 , CF3, CHF2, CN,
NO2, ORa, SRa, -C(0)R a , -C(O)OR a , -OC(O)R a ,
-NR7R8, -C(O)NR 7R8, -NR7C(0)R b , -S(O) pNR8R9,
-NR8S(O)2R , -S(O)R , -S(O) 2R , C1 alkyl substituted
with 0-2 R2 a C2.6 alkenyl substituted with 0-2 R2a,
C2_6 alkynyl substituted with 0-2 R2 a, -(CH2)r -C3_i
0 carbocycle substituted with 0-3 R2 , or -(CH
2)r-5-to 10-membered heterocycle comprising: carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted with
0-3 R2 ; [00183] R2a is, independently at each
occurrence, H, F, Cl, Br, I, =0, =NR 8, CN, OCF3, CF3,
ORa, SRa, -NR7R8, -C(O)NR 8R9, -NR7C(O)Rb, -S(O)
pNR8R9, -NR8SO2R0, -S(O)R 0, or -S(O)2R ; [00184] R2b
is, independently at each occurrence, H5F, Cl, Br, I,
=0, =NR 8, CN, NO2 , CF3, ORa, SRa, -C(O)R a, -C(O)OR
a, -OC(O)R a, -NR7R8, -C(O)NR 7R8, -NR7C(0)R b ,
-S(O)pNR8R9, -SO2R0, -NR8SO2NR8R9, -NR8SO2R0,
-(CF2)rCF3, C\. alkyl, C2_6 alkenyl, C2_6 alkynyl, C3
6 cycloalkyl, Ci_4 haloalkyl, or Ci_4 haloalkyloxy-
;[00185] alternately, when R1 and R2 are substituted
on adjacent ring atoms, they can be taken together
with the ring atoms to which they are attached to form
a 5- to 7-membered carbocycle or heterocycle
comprising: carbon atoms and 0-4 heteroatoms selected
from N, O, and S(O)p, wherein said carbocycle or
heterocycle is substituted with 0-2 R2b ; 



[00186] R3 is, independently at each occurrence,
-(CH2)rC(O)NR 8R9, -(CH2)rC(O)NR 8(CH2)sCq 2R3b ,
-(CH2)rCO2R3b , -(CH2)r C3_io carbocycle substituted
with 0-3 R3a and 0-1 R3d, or -(CH2)r-5- to 10-membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R3a and 0-1
R3d; [00187] R3a is, independently at each occurrence,
=0, F, Cl, Br, I, OCF3, CF3, CN, NO2 , -(CH2)rOR3b ,
SR3b , -(CH2)rNR7R8, -C(=NR 8a)NR8R9, -NHC(=NR
8a)NR8R9, -NR8CR8(=NR8a), -(CH2)rNR8C(O)R3b , =NR8,
-(CH2)rNR C(O)2R3b, -(CH2)rS(O)pNR8R9,
-(CH2)rNR8S(O)pR3 , -S(O)R 3 , -S(O)2R3c, Ci_6 alkyl
substituted by R3e, C2.6 alkenyl substituted by R3e,
Ci-6 alkynyl substituted by R3e, C3_6 cycloalkyl
substituted by 0-1 R3 , C1.4 haloalkyl, Ci. 4
haloalkyloxy-, -(CH2)rCO2R3b , -(CH2)rC(O)NR 8R9,
-(CH2)rOC(O)NR 8R9, -(CH2)rSO3H, -OSO3H, -(CH2)rPO3H,
-OPO3H2 , -PO3H2, -NHCOCF3, -NHSO2CF3, -CONHNHSO 2 CF3
, -C(CF 3)2OH, -SO2NHR3b , -CONHSOsNHR 3 1 , -SO2NHCOR
3c, -SO2NHCO2R3c, -CONHSO 2R3c, -NHSO2R3c, -CONHOR 3b
, [00188] alternately, when two R3a groups are
substituted on adjacent atoms, they can be taken
together with the atoms to which they are attached to
form a C3_io carbocycle substituted with 0-2 R3d, or a
5- to 10-membered heterocycle comprising:carbon atoms
and 1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-2 R3d ;
[00189] R3b is, independently at each occurrence, H, C
. alkyl substituted with 0-2 R3d, C2-6 alkenyl
substituted with 0-2 R3d, C2-6 alkynyl substituted
with 0-2 R3d, -(CH2)r-C3-io carbocycle substituted
with 0-3 R3d, or -(CH2)r-5- to 10-membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p, wherein said heterocycle is
substituted with 0-3 R3d ; [00190] R3c is,
independently at each occurrence, Ci_6 alkyl
substituted with 0-2 R3d, C2-6 alkenyl substituted
with 0-2 R3d, C2-6 alkynyl substituted with 0-2 R3d,
-(CH2)rC3.io carbocycle substituted with 0-3 R3d, or
-(CH2)r-5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 R3d ; [00191] R3d is, independently at each
occurrence, H, =0, -(CH2)rORa , F, Cl, Br3 CN, NO2 ,
-(CH2)rNR7R8, -C(O)R a, -C(O)OR a, -OC(O)R a,
-NR7C(O)Rb , -C(O)NR 8R9, -S(O)2NR8R9, -NR8S(O)2NR8R9,
-NR8S(O)2R , -S(O)pRc, -(CF2)rCF3, Ci_6 alkyl
substituted with 0-2 Re , C2-6 alkenyl substituted
with 0-2 Re , C -6 alkynyl substituted with 0-2 Re,
-(CH2)r-C3_io carbocycle substituted with 0-3 Rd , or
-(CH2)r-5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 Rd; [00192] R3e is, independently at each
occurrence, H, -(CH2)rORa , F, Cl, Br, I, CN, NO2 ,
-(CH2)rNR7R8, -C(O)R a, -C(O)ORa _0C(0)R a ,
-NR7C(O)Rb , -C(O)NR 8R9, -S(O)2NR8R9, -NR8S(O)2NR8R9,
-NR8S(O)2R , -S(O)pRc, -(CF2)rCF3, Ci-6 alkyl
substituted with 0-2 Re, C2_6 alkenyl substituted with
0-2 Re, C2-6 alkynyl substituted with 0-2 Re,
~(CH2)r-C3_io carbocycle substituted with 0-3 Rd, or
-(CH2)r-5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 Rd ;[00193] R4 is, independently at each
occurrence, H, =0, F, Cl, Br, I, OCF3, CF3 , CN, NO2,
ORa, SRa, -C(O)R a , -C(O)OR a, -OC(O)R a , -NR7R8,
-C(O)NR 8R9, -NR7C(O)Rb, _S(O)pNR8R9 , -NR8S(O)pRc,
-S(O)2R , C 6 alkyl substituted with 0-2 4a C2_6
alkenyl substituted with 0-2 R4a, C2_6 alkynyl
substituted with 0-2 R4a -(CH2)r C3.io carbocycle
substituted with 0-3 R4b , or -(CH2)r-5- to
10-membered heterocycle comprising: carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-3 R4b ;
[00194] R4a is, independently at each occurrence, H,
F, =0, C1-4 alkyl, ORa , SRa, CF3, CN, NO2, -C(O)Ra,
-C(O)OR a, -NR7R8, -C(O)NR 8R9, -NR7C(0)R b,
-S(O)pNR8R9, -NR8S(O)pRc, -S(O)R C, or -S(O)2R ;
[00195] R4b is, independently at each occurrence, H,
=0, =NR8, ORa, F, Cl, Br, I, CN, NO2 , -NR7R8, -C(0)R
a, -C(O)OR a, -NR7C(O)Rb , -C(O)NR 8R9, -SO2NR8R9,
-S(O)2RC, C1.6 alkyl, C2_6 alkenyl, C2.6 alkynyl, C3.6
cycloalkyl, Ci_4 haloalkyl, or C1.4 haloalkyloxy-;
[00196] alternately, R3 and R4 groups when located on
adjacent atoms, can be taken together to form a C3.10
carbocycle substituted with 0-2 R3 or a 5- to 10-
membered heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p, wherein
said heterocycle is substituted with 0-2 R3d ; [00197]
R5 is, independently at each occurrence, H, F, Cl, Br,
I, OCF3, CF3, ORa, SRa , CN, NO2 , -C(O)R a, -C(O)OR
a, -OC(O)R a -NR7R8, -C(O)NR 7R8, -NR7C(O)Rb ,
-S(O)pNR8R9, -NR8S(O)pRc , -S(O)RC, -S(O)2RC, C1 6
alkyl substituted with 0-2 R5a, C2-6 alkenyl
substituted with 0-2 R5a , C2_6 alkynyl substituted
with 0-2 R5a , -(CH2)r-C3- io carbocycle substituted
with 0-3 R5b , or -(CH2)r-5- to 10- membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p, and
substituted with 0-3 R5b ; [00198] R5a is,
independently at each occurrence, H, =0, F, Cl, Br, I,
OCF3 , CF3 , ORa , SRa , CN, NO2, -NR7R8, -C(O)NR 7R8,
-NR7C(0)R b , -S(O)pNR8R9, -NR8S(O)pRc, -S(O)RC, or
-S(O)2R ;[00199] R5b is, independently at each
occurrence, H, =0, ORa, F, Cl, Br, I, CN, NO2 ,
-NR7R8, -C(O)Ra , -C(O)ORa, -NR7C(O)Rb , -C(O)NR 8R9,
-SO2NR R9 , -S(O)2RC, Ci-6 alkyl, C2_6 alkenyl, C2.6
alkynyl, C3.6 cycloalkyl, C1.4 haloalkyl, C1-4
haloalkyloxy-, C1-4 alkyloxy-, C1.4 alkylthio-, C1.4
alkyl-C(O)-, or C 4 alkyl-C(O)NH-; [00200]
alternately, when R3, R4 , or R5 are substituted on
adjacent atoms, two of them can be taken together with
the carbon atoms to which they are attached to form a
5- to 7-membered carbocycle or heterocycle substituted
with 0-3 R3a and 0-1 R3d; [00201] R6 is, independently
at each occurrence, H, C\. balkyl substituted with 0-2
R6a, C2-6 alkenyl substituted with 0-2 R6a, C2-6
alkynyl substituted with 0-2 R6a, -C(O)R C, -S(O)2R ,
-CO2RC, -C(O)NHR C, -OC(O)NHR C, -C(O)N(C 1 alkyl)R c
, -(CH2)r-C3_io carbocycle substituted with 0-3 Rd, or
-(CH2)r-5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p, wherein said heterocycle is substituted
with 0-3 R ; [00202] R6a is, independently at each
occurrence, H, =O, F, OCF3, CF3, ORa SRa CN, NO2,
-NR7R8, -C(O)NR7R8, -NR7C(O)Rb , -S(O)pNR8R9,
-NR8S(O)pRc, -S(O)R C, or -S(O)2R ; [00203] R7 is,
independently at each occurrence, H, Ci_6 alkyl,
-(CH2V C3. ]0 carbocycle, -(CH2)n-(5-l 0 membered
heteroaryl), -CHO, -C(O)R C, -C(O)OR C, -CONR8Rc,
-OC(O)NHRc, -S(O)2RC, -C(O)O-(Ci_4 alkyl)-OC(O)-(Ci_4
alkyl), or -C(O)O-(Ci_4 alkyl)-OC(O)-(C6_io aryl);
wherein said alkyl, carbocycle, aryl, and heteroaryl
are optionally substituted with 0-2 R ; [00204] R8 is,
independently at each occurrence, H, C alkyl, or
-(CH2)n-phenyl, or -(CH2)n-5-10 membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p ; wherein said alkyl, phenyl and
heterocycle are optionally substituted with 0-2 Rf ;
[00205] alternatively, R7 and R8, when attached to the
same nitrogen, combine to form a 5- to 10-membered
heterocycle comprising: carbon atoms and 0-2
additionalheteroatoms selected from N, O, and S(O)P
wherein said heterocycle is substituted with 0-2 Rd ;
[00206] R8a is, independently at each occurrence, R7,
OH, C1.4 alkoxy, (C6-10 aryl)-C]-4 alkoxy,
-(CH2)n-phenyl, -(CH2)n-(5-10 membered heteroaryl);
wherein said aryl, and heteroaryl is optionally
substituted with 0-2 R ; [00207] R9 is, independently
at each occurrence, H, Ci_6 alkyl, or -(CH2)rrphenyl;
wherein said alkyl and phenyl are optionally
substituted with 0-2 Rf; [00208] R9a is, independently
at each occurrence, H, Ci_6 alkyl, or -(CH2)n-rhenyl;
[00209] alternatively, R8 and R9, when attached to the
same nitrogen, combine to form a 5- to 10-membered
heterocycle comprising: carbon atoms and 0-2
additional heteroatoms selected from N, O, and S(O)P
wherein said heterocycle is substituted with 0-2 Rd ;
[00210] R is, independently at each occurrence, H,
Ci_6 alkyl substituted with 0-3 R1Oa, C2-6 alkenyl
substituted with 0-3 R1Oa, C2-6 alkynyl substituted
with 0-3 R1Oa, -(CH2)r-C3_io carbocycle substituted
with 0-3 Rd, or -(CH2)r-5- to 10- membered heterocycle
comprising carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-3 Rd; [00211] R1Oa is,
independently at each occurrence, H, =0, C1.4 alkyl,
ORa, SRa F, CF3, CN, NO2 , -C(O)R a, -C(O)OR a ,
-C(O)NR 7R8, -NR7C(O)Rb , -S(O)pNR R9, -NR8S(O)pRc,
-S(O)R C, or -S(O) 2R ; [00212] Rl is Ci_4 haloalkyl,
-(CH2)r-C(O)NR 7R8, Ci_6 alkyl substituted with 0-3
Rlla , C2.6 alkenyl substituted with 0-3 Rlla , C2_6
alkynyl substituted with 0-3 Rlla , -(CR 14Rl5)r-C3.10
carbocycle substituted with 0-3 Rllb , or -(CR
14R15)r-5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 R1l ; [00213] R1l a is, independently at each
occurrence, H, =0, C1.4 alkyl, ORa, F, CN, NO2 ,
-NR7R8, -C(O)R a, -C(O)OR a, -C(O)NR 7R8, -NR7C(O)R ,
-S(O)pNR8R9, -NR8S(O)pRc, -S(O)pRc, C3.6 cycloalkyl,
C1.4 haloalkyl, Ci^haloalkyloxy-,-(CH2)r-C3-i0
carbocycle substituted with 0-3 Rd, or -(CH2)r -5- to
10-membered heterocycle comprising carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p , d
substituted with 0-3 Rd ; [00214] R1l b is,
independently at each occurrence, H, =0, =NR8, ORa, F,
Cl, Br, CN, NO2, CF3, OCF3, OCHF2 , -NR7R8, -C(O)R a,
-C(O)OR a, -C(O)NR 7R8, -NR7C(O)Rb , -S(O)p R8R9,
-NR8S(O)pRc, -S(O)pRc , C 6 alkyl, C2 .6 alkenyl, C2_6
alkynyl, C3_6 cycloalkyl, C1-4 haloalkyl, C1-4
haloalkyloxy-, -(CH2)r -C3_io carbocycle substituted
with 0-3 Rd, or -(CH2)r-5- to 10-membered heterocycle
comprising carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , and substituted with 0-3 Rd;
[00215] alternately, when two R1l b groups are
substituents on adjacent atoms they may be taken
together with the atoms to which they are attached to
form a 5- to 7-membered carbocycle or heterocycle
comprising carbon atoms and 0-4 heteroatoms selected
from N, O, and S(O)p and substituted with 0-2 Rg;
[00216] R12 is H, F, C1-4 haloalkyl, Ci_6 alkyl
substituted with 0-3 R12a , C2_6 alkenyl substituted
with 0-3 R12a , C2.6 alkynyl substituted with 0-3 R12a
, -(CH2V C -Io carbocycle substituted with 0-3 R12b ,
or -(CH2)r-5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 R12b ; [00217] R12a is, independently at each
occurrence, H, =0, C1-4 alkyl, ORa , F, Cl, Br, CN,
NO2, -NR7R8, -C(O)R a , -C(O)OR a, -C(O)NR 7R8,
-NR7C(O)Rb , -S(O)pNR8R9, -NR8S(O)pRc, or -S(O)pRc ;
[00218] R12b is, independently at each occurrence, H,
=0, ORa, F, Cl, Br, CN, NO2 , -NR7R8, -C(O)OR a,
-C(O)NR 7R8, -S(O)2RC, Ci-6 alkyl, C2-6 alkenyl, C2_6
alkynyl, C3_6 cycloalkyl, C1.4 haloalkyl, C1.4
haloalkyloxy-, C1-4 alkyloxy-, Ci-4 alkylthio-, C1.4
alkyl-C(O)-, or C1.4 alkyl-C(O)NH-; [00219]
alternately, R1 and R12 can be taken together to form
a C3_io carbocycle substituted with 0-2 R 2b , or a 5-
to 10-membered heterocycle comprising: carbon atoms
and 1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-2 R12b
;[00220] alternately, R1 or R12 can be taken together
with R10 to form a 5- to 10-memberedheterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-2 R 2 ; [00221] alternately, R11 or
R12 can be taken together with R7, when R7 is a
substituent on L, to form a 5- to 10-rnembered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-2 R12b ;
[00222] R13 is H, Ci_6 alkyl, -C(O)R C, -C(O)OR C,
-CONR 8RC, -OCONR 8RC, -S(O) 2R , -(CH2)n-phenyl,
-(CH2)n-(5-10 memberedheteroaryl), -C(O)O-(Ci_4
alkyl)-OC(O)-(Ci_4 alkyl), or -C(O)O-(Ci_4
alkyl)-OC(0)-(C 6_io aryl); wherein said alkyl,
phenyl, aryl, and heteroaryl are optionally
substituted with 0-2 Rf; [00223] alternately, R13 can
be taken together with R10 to form a 5- to 10-
membered heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-2 R ; [00224]
R14 is, independently at each occurrence, H, C1.4
alkyl, ORa, F, CN, NO2, -NR7RS, -C(O)R a, -C(O)OR a,
-C(O)NR 7RS, _NR7C(O)R b , -S(O)pNR8R9, -NR8S(O)pRc,
or -S(O)pRc ; [00225] R15 is, independently at each
occurrence, H, F, or C1.4 alkyl; [00226] alternately,
R14 combines with R15 to form =0; [00227] Ra is,
independently at each occurrence, H, CF3, Ci_6 alkyl,
-(CH2)r-C3_7 cycloalkyl, -(CH2)r C6-io a y or -(CH
2)r-5- to 10-membered heterocycle comprising: carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p ; wherein said cycloalkyl, aryl and heterocycle
groups are optionally substituted with 0-2 Rf ;
[00228] Rb is, independently at each occurrence, CF3,
OH, Ci_4 alkoxy, Ci_6 alkyl, -(CH2)r-C3_io carbocycle
substituted with 0-2 Rd, or -(CH2)r-5- to 10- membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p and
substituted with 0-2 Rd ;[00229] Rc is, independently
at each occurrence, CF3, C alkyl substituted with 0-2
Rf, C3.6 cycloalkyl substituted with 0-2 Rf, C -io
aryl, 5- to 10-membered heteroaryl, (Cg-io aryl)-C 4
alkyl, or (5-to 10-membered heteroaryl)-Ci_4 alkyl,
wherein said aryl and heteroaryl groups are
substituted with 0-3 Rf; [00230] Rd is, independently
at each occurrence, H, =0, =NR8 ORa, F, Cl, Br, I, CN,
NO2 , -NR7R8, -C(O)Ra, _C(O)ORa, -OC(O)R a, -NR8C(O)Ra
-C(O)NR R8, -SO2NR8R9, -NR8SO2NR8R9, -NR 8SO2 -CI-4
alkyl, -NR8SO2CF3, -NR8SO2 -rhenyl, -S(O)2CF3,
-S(O)p-Ci_4 alkyl, -S(O)p-phenyl, -(CF2)rCF3, Ci-6
alkyl substituted with 0-2 Re, C2.6 alkenyl
substituted with 0-2 Re, or C2_6 alkynyl substituted
with 0-2 Re; [00231] Re is, independently at each
occurrence, =0, ORa, F, Cl, Br, I, CN, NO2 , -NR8R9,
-C(O)Ra, -C(O)OR a, -NR8C(O)Ra, -C(O)NR 7R8,
-SO2NR8R9, -NR8SO2NR8R9, -NR8SO2-Ci-4 alkyl,
-NR8SO2CF3, -NR8SO2-phenyl, -S(O)2CF3 , -S(O)p-Ci. 4
alkyl, -S(O)p-phenyl, or -(CF2)rCF3 ; [00232] Rf is,
independently at each occurrence, H, =0, -(CH2)rORS,
F, Cl, Br, I, CN, NO2, -NR9aR9a, -C(O)Rg, -C(O)ORg,
-NR9aC(0)RS, -C(O)NR 9aR9a, -SO2NR9aR9a,
-NR9aSO2NR9aR9a, -NR9aSO2-Ci. 4 alkyl, -NR9aS0 2CF3,
-NR9aSO2-phenyl, -S(O)2CF3, -S(O)p -C alkyl, -S(O)p
-phenyl, -(CF2)rCF3, Ci-6 alkyl, C2_6 alkenyl, C2_6
alkynyl, or -(CH2)n-phenyl; [00233] RS is,
independently at each occurrence, H, C alkyl, or
-(CH2)n-phenyl; [00234] n, at each occurrence, is
selected from 0, 1, 2, 3, and 4; [00235] p, at each
occurrence, is selected from 0, 1, and 2; and [00236]
r, at each occurrence, is selected from 0, 1, 2, 3,
and 4; and [00237] s, at each occurrence, is selected
from 1, 2, 3, and 4. [00238] hi another aspect, the
present invention includes compounds of Formula (III)
or a stereoisomer or pharmaceutically acceptable
salts, solvates, or prodrugs thereof, wherein: [00239]
A is C3_8 cycloalkyl substituted with 0-1 R1 and 0-3
R2, A isC3-8 cycloalkenyl substituted with 0-1 R1 and
0-3 R2, phenyl substituted with 0-1 R1 and 0-3 R2,
naphthyl substituted with 0-1 R1 and 0-3 R2, or a 5-
to 10- membered heterocycle comprising: carbon atoms
and 1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted 0-1 R1 and 0-3
R2 ; [00240] Z iS -C(R 1 1XR12)-; [00241] L is -C(O)NR
1O-, -NR1OC(O)-, -CH2C(O)NR 10-, -CH2NR1OC(O)-,
-C(O)NR 10CH2-, or -NR 10C(O)CH2-; [00242] R3 is,
independently at each occurrence, -(CH2)rC(O)NR 8R9,
-(CH2)rC(O)NR 8(CH2)sCO2R3b , -(CH2)rCO2R3b , -(CH2)r
-C3.8 cycloalkyl substituted with 0-2 R3a and 0-1 R3d,
-(CH2)r phenyl substituted with 0-3 R3a and 0-1 R3d,
or -(CH2)r-5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 R3a and 0-1 R3d; [00243] R6 is, independently
at each occurrence, H, C\. alkyl substituted with 0-2
R6a, C2_6 alkenyl substituted with 0-2 R6a , C2-6
alkynyl substituted with 0-2 R6a, (CL 6 alkyl)C(O)-,
(C3-6 cycloalkyl)Ci_ 3 alkyl-C(O)-, (C3-6
cycloalkyl)C(O)-, phenyl-C(O)-, benzyl-C(O)-,
benzyl-S(O) 2-, (Ci. 6 alkyl)-S(O) 2-, phenyl-S(O) 2-,
-(CH2)r-C3.io carbocycle substituted with 0-3 Rd, or
-(CH2)r-5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p, wherein said heterocycle is substituted
with 0-3 Rd; [00244] R10 is, independently at each
occurrence, H, Ci_6 alkyl substituted with 0-3 R1Oa,
-(CH2)r-C3_io carbocycle substituted with 0-3 Rd, or
-(CH2)r -5- to 10- membered heterocycle comprising
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , and substituted with 0-3 Rd ; and [00245]
R11 is C1.4 haloalkyl, Ci_6 alkyl substituted with 0-3
R1l a, C2_6 alkenyl substituted with 0-3 Rlla C2_6
alkynyl substituted with 0-3 Rlla -(CH2)r-C3.io
carbocycle substituted with 0-3 Rllb , or -(CH2)r-5-
to 10-membered heterocycle comprising: carbon atoms
and 1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-3 Rllb
.[00246] In another aspect, the present invention
includes compounds of Formula (III) or a stereoisomer
or pharmaceutically acceptable salts, solvates, or
prodrugs thereof, wherein: [00247] A is C5.6
cycloalkyl substituted with 0-1 R1 and 0-2 R2 , A is
C5-6 cycloalkenyl substituted with 0-1 R1 and 0-2 R2 ,
phenyl substituted with 0-1 R1 and 0-3 R2 , naphthyl
substituted with 0-1 R1 and 0-3 R2 , or a 5- to 10-
membered heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p, wherein
said heterocycle is substituted 0-1 R1 and 0-3 R2 ;
[00248] R3 is, independently at each occurrence,
-(CH2)rC(O)NR 8R9 , -(CH2)rC(O)NR 8(CH2)sCO2R3b ,
-(CH2)rCO2R3b , -(CH 2)r-phenyl substituted with 0-3
R3 a and 0-1 R3 d, or -(CH2)r-5- to 10-membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R3a and 0-1
R3d ; [00249] R6 is, independently at each occurrence,
H, or Ci_6 alkyl substituted with 0-2 R6 ; [00250] R10
is, independently at each occurrence, H, Ci_6 alkyl
substituted with 0-2 R1Oa, -(CH2)r-phenyl substituted
with 0-3 Rd , or -(CH2)r-5- to 10-membered heterocycle
comprising carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , and substituted with 0-3 Rd ;
[00251] R1 is Ci_6 alkyl substituted with 0-3 R 1 -(CH
2)r-phenyl substituted with 0-3 R ), or -(CH2)r-5- to
10-membered heterocycle comprising: carbon atoms and
1-4 heteroatoms selected from N, O, and S(COp wherein
said heterocycle is substituted with 0-3 R1lb ; and
[00252] R12 is H, F, C1.4 haloalkyl, Ci_6 alkyl,
phenyl, or benzyl. [00253] In another embodiment, the
present invention provides a novel pharmaceutical
composition, comprising: a pharmaceutically acceptable
carrier and a therapeutically effective amount of a
compound of the present invention or a stereoisomer or
a pharmaceutically acceptable salt, solvate or prodrug
form thereof.[00254] In another embodiment, the
present invention provides a novel process for making
a compound of the present invention or a stereoisomer
or pharmaceutically acceptable salt, solvate or
prodrug form thereof. [00255] In another embodiment,
the present invention provides a novel intermediate
for making a compound of the present invention or a
stereoisomer or pharmaceutically acceptable salt,
solvate or prodrug form thereof. 



[00256] In another embodiment, the present invention
provides a pharmaceutical composition further
comprising additional therapeutic agent(s) selected
from potassium channel openers, calcium channel
blockers, sodium hydrogen exchanger inhibitors,
antiarrhythmic agents, antiatherosclerotic agents,
anticoagulants, antithrombotic agents, prothrombolytic
agents, fibrinogen antagonists, diuretics,
antihypertensive agents, ATPase inhibitors,
mineralocorticoid receptor antagonists,
phospodiesterase inhibitors, antidiabetic agents,
anti-inflammatory agents, antioxidants, angiogenesis
modulators, antiosteoporosis agents, hormone
replacement therapies, hormone receptor modulators,
oral contraceptives, antiobesity agents,
antidepressants, antianxiety agents, antipsychotic
agents, antiproliferative agents, antitumor agents,
antiulcer and gastroesophageal reflux disease agents,
growth hormone agents and/or growth hormone
secretagogues, thyroid mimetics, antiinfective agents,
antiviral agents, antibacterial agents, antifungal
agents, cholesterol/lipid lowering agents and lipid
profile therapies, and agents that mimic ischemic
preconditioning and/or myocardial stunning, or a
combination thereof. [00257] hi another embodiment,
the present invention provides a pharmaceutical
composition further comprising additional therapeutic
agent(s) selected from an anti-arrhythmic agent, an
anti-hypertensive agent, an anti-coagulant agent, an
anti-platelet agent, a thrombin inhibiting agent, a
thrombolytic agent, a fibrinolytic agent, a calcium
channel blocker, a cholesterol/lipid lowering agent,
or a combination thereof. [00258] hi another
embodiment, the present invention provides a
pharmaceutical composition further comprising
additional therapeutic agent(s) selected from
warfarin, unfractionated heparin, low molecular weight
heparin, synthetic pentasaccharide, hirudin,
argatroban, aspirin, ibuprofen, naproxen, sulindac,
indomethacin, mefenamate, dipyridamol, droxicam,
diclofenac, sulfinpyrazone,piroxicam, ticlopidine,
clopidogrel, tirofiban, eptifibatide, abciximab,
melagatran, ximelagatran, disulfatohiradin, tissue
plasminogen activator, modified tissue plasminogen
activator, anistreplase, urokinase, and streptokinase,
or a combination thereof. [00259] In a preferred
embodiment, the present invention provides a
pharmaceutical composition wherein the additional
therapeutic agent is an antihypertensive agent
selected from ACE inhibitors, AT-I receptor
antagonists, ET receptor antagonists, dual ET/AII
receptor antagonists, and vasopepsidase inhibitors, an
antiarrythmic agent selected from IKur inhibitors, or
an antithrombotic agent selected from anticoagulants
selected from thrombin inhibitors, other factor XIa
inhibitors, other kallikrein inhibitors, factor Vila
inhibitors and factor Xa inhibitors, and antiplatelet
agents selected from GPIIb/IIIa blockers, P2Y and P2Y
12 antagonists, thromboxane receptor antagonists, and
aspirin, or a combination thereof. [00260] hi a
preferred embodiment, the present invention provides
pharmaceutical composition, wherein the additional
therapeutic agent(s) are an anti platelet agent or a
combination thereof. [00261] hi a preferred
embodiment, the present invention provides a
pharmaceutical composition, wherein the additional
therapeutic agent is the anti platelet agent
clopidogrel. [00262] hi another embodiment the present
invention provides a method for modulation of the
coagulation cascade and/or contact activation system
comprising administering to a patient 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, solvate or prodrug
form thereof. [00263] hi another embodiment, the
present invention provides a novel method for treating
thromboembolic disorders comprising: administering to
a patient 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, solvate or prodrug form' thereof. [00264] In
another 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 thromboembolicdisorders, arterial
cerebrovascular thromboembolic disorders, and venous
cerebrovascular thromboembolic disorders. [00265] In
another embodiment, the present invention provides a
novel method, wherein the thromboembolic disorder is
selected unstable angina, an acute coronary syndrome,
atrial fibrillation, 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, and (f)
other procedures in which blood is exposed to an
artificial surface that promotes thrombosis. [00266]
In another embodiment, the present invention provides
a method for treating inflammatory disorders
comprising: administering to a patient 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. [00267] In another embodiment, the present
invention provides a method, wherein the inflammatory
disorder is selected from the group consisting of
sepsis, acute respiratory dystress syndrome, and
systemic inflammatory response syndrome. [00268] In
another embodiment, 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, solvate, or prodrug
form thereof in an amount effective to treat a
thromboembolic disorder. [00269] In another
embodiment, the present invention provides a method of
treating a patient in need of iflammatory disorder
treatment, comprising: administering a compound of the
present invention or a pharmaceutically acceptable
salt form thereof in an amount effective to treat an
inflammatory disorder. [00270] 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, solvate, or prodrug form thereof; and (c) a
package insert stating that the pharmaceutical
composition can be used for the treatment of a
thromboembolic and/or inflammatory disorder. [00271]
In another preferred embodiment, the present invention
provides a novel 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. [00272] 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, solvate, or prodrug form thereof; and (c) a
package insert stating that the pharmaceutical
composition can be used in combination with a second
therapeutic agent to treat a thromboembolic and/or
inflammatory disorder. [00273] In another preferred
embodiment, the present invention provides a novel
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.
[00274] In another embodiment, the present invention
provides a novel method, comprising: administering a
compound of the present invention or a
pharmaceutically acceptable salt, solvate, or prodrug
form thereof in an amount effective to treat a
thromboembolic and/or inflammatory disorder.[00275] In
another embodiment, the present invention provides a
compound of the present invention or a
pharmaceutically acceptable salt, solvate, or prodrug
form thereof, for use in therapy. [00276] In another
embodiment, the present invention also provides the
use of a compound of the present invention or a
pharmaceutically acceptable salt, solvate, or prodrug
form thereof, for the manufacture of a medicament for
the treatment of a thromboembolic and/or inflammatory
disorder. [00277] 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. DEFINITIONS [00278] Compounds of this
invention may have one or more asymmetric centers.
Unless otherwise indicated, all chiral (enantiomeric
and diastereomeric) and racemic forms of compounds of
the present invention are included in the present
invention. Many geometric isomers of olefins, C=N
double bonds, and the like can also be present in the
compounds, and all such stable isomers are
contemplated in the present invention. Accordingly,
the present compounds can 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. AUchiral,
(enantiomeric and diastereomeric) and racemic forms
and all geometric isomeric forms of a structure are
intended, unless the specific stereochemistry or
isomer form is specifically indicated. All tautomers
of shown or described compounds are also considered to
be part of the present invention. [00279] Preferably,
the molecular weight of compounds of the present
invention is less than about 500, 550, 600, 650, 700,
750, or 800 grams per mole.Preferably, the molecular
weight is less than about 800 grams per mole. More
preferably, the molecular weight is less than about
750 grams per mole. Even more preferably, the
molecular weight is less than about 700 grams per
mole. [00280] As used herein, the term "alkyl" or
"alkylene" is intended to include both branched and
straight-chain saturated aliphatic hydrocarbon groups
having the specified number of carbon atoms. For
example, "Ci-Cio alkyl" or "Ci-io alkyl" (or
alkylene), is intended to include Ci, C2, C3, C4, C5,
C , Cj, Cg, C9, and Cio alkyl groups. Additionally,
for example, "C alkyl" denotes alkyl having 1 to 6
carbon atoms. Alkyl groups can be unsubstituted or
substituted so that one or more of its hydrogens are
replaced by another chemical group. Example alkyl
groups include, but are not limited to, methyl (Me),
ethyl (Et), propyl (e.g., n-propyl and isopropyl),
butyl (e.g., n-butyl, isobutyl, t-butyl), pentyl
(e.g., n-pentyl, isopentyl, neopentyl), and the like.
[00281] Alkenyl" or "alkenylene" is intended to
include hydrocarbon chains of either straight or
branched configuration having one or more double
carbon-carbon bonds that may occur in any stable point
along the chain. For example, "C2-6 alkenyl" (or
alkenylene), is intended to include C2, C3, C4, C5,
and C alkenyl groups. Examples of alkenyl include, but
are not limited to, ethenyl, 1-propenyl, 2- propenyl,
2-butenyl, 3-butenyl, 2-pentenyl, 3, pentenyl,
4-pentenyl, 2-hexenyl, 3- hexenyl, 4-hexenyl,
5-hexenyl, 2-methyl-2-propenyl, 4-methyl-3-pentenyl,
and the like. [00282] "Alkynyl" or "alkynylene" is
intended to include hydrocarbon chains of either
straight or branched configuration and having one or
more triple carbon-carbon bonds that may occur in any
stable point along the chain. For example, "C2-6
alkynyl" (or alkynylene), is intended to include C2,
C3, C4, C5, and C alkynyl groups; such as ethynyl,
propynyl, butynyl, pentynyl, hexynyl and the like.
[00283] "Halo" or "halogen" includes fluoro, chloro,
bromo, and iodo. "Haloalkyl" refers to branched and
straight-chained, having one or more halogen
substituents. Example haloalkyl groups include, but
are not limited to, CF3, C2F5, CHF2, CCl3, CHCl2 ,
C2C5, and the like. [00284] The term "alkoxy" or
"alkyloxy" refers to an -O-alkyl group. "Ci_6 alkoxy"
(or alkyloxy), is intended to include Ci, C2, C3, C4,
C5, and C alkoxygroups. Example alkoxy groups include,
but are not limited to, methoxy, ethoxy, propoxy
(e.g., n-propoxy and isopropoxy), and t-butoxy, and
the like. Similarly, "alkylthio" or "thioalkoxy"
represents an alkyl group as defined above with the
indicated number of carbon atoms attached through a
sulphur bridge; for example methyl-S-, ethyl-S-, and
the like. [00285] "Haloalkoxy" or "haloalkyloxy"
represents a haloalkyl group as defined above with the
indicated number of carbon atoms attached through an
oxygen bridge. For example, "Ci_6 haloalkoxy", is
intended to include Ci, C2, C3, C4, C5, and C
haloalkoxy groups. Examples of haloalkoxy include, but
are not limited to, trifluoromethoxy,
2,2,2-trifluoroethoxy, pentafluorothoxy, and the like.
Similarly, "haloalkylthio" or "thiohaloalkoxy"
represents a haloalkyl group as defined above with the
indicated number of carbon atoms attached through a
sulphur bridge; for example trifluoromethyl-S-,
pentafluoroethyl-S-, and the like. [00286] The term
"cycloalkyl" refers to cyclized alkyl groups,
including mono-, bi- or poly-cyclic ring systems. C3.7
cycloalkyl is intended to include C3, C4, C5, C , and
C7 cycloalkyl groups. Example cycloalkyl groups
include, but are not limited to, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, norbornyl, and
the like. [00287] 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
ring, any of which may be saturated, partially
unsaturated, unsaturated or aromatic. Examples of such
carbocycles include, but are not limited to,
cyclopropyl, cyclobutyl, cyclobutenyl, cyclopentyl,
cyclopentenyl, cyclohexyl, cycloheptenyl, cycloheptyl,
cycloheptenyl, adamantyl, cyclooctyl, cyclooctenyl,
cyclooctadienyl, [3.3.0]bicyclooctane,
[4.3.0]bicyclononane, [4.4.0]bicyclodecane,
[2.2.2]bicyclooctane, fluorenyl, phenyl, naphthyl,
indanyl, adamantyl, anthracenyl, and
tetrahydronaphthyl (tetralin). As shown above, bridged
rings are also included in the definition of
carbocycle (e.g., [2.2.2]bicyclooctane). Preferred
carbocycles, unless otherwise specified, are
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
phenyl, and indanyl. When the term "carbocycle" is
used, it is intended to include "aryl". A bridged ring
occurs when one or more carbon atoms link two
non-adjacent carbon atoms. Preferred bridges are one
or two carbon atoms. It is noted that a bridge always
converts a monocyclic ring into a tricyclic ring.
Whena ring is bridged, the substituents recited for
the ring may also be present on the bridge. [00288]
"Aryl" groups refer to monocyclic or polycyclic
aromatic hydrocarbons, including, for example, phenyl,
naphthyl, phenanthranyl, and the like. Aryl moieties
are well known and described, for example, in Hawley's
Condensed Chemical Dictionary (13 ed.), RJ. Lewis,
ed., J. Wiley & Sons, Inc., New York (1997). Aryl
groups can be substituted or unsubstiruted. [00289] As
used herein, the term "heterocycle" or "heterocyclic
group" is intended to mean a stable 5, 6, or 7-
membered monocyclic or bicyclic or 7, 8, 9, 10, 11,
12, 13, or 14-membered bicyclic heterocyclic ring
which is saturated, partially unsaturated or fully
unsaturated, and which consists of carbon atoms and 1,
2, 3 or 4 heteroatoms independently selected from N, O
and S; and including any bicyclic group in which any
of the above-defined heterocyclic rings is fused to a
benzene ring. The nitrogen and sulfur heteroatoms may
optionally be oxidized (i.e., N(r)O and S(O)p). The
nitrogen atom may be substituted or unsubstiruted
(i.e., N or NR wherein R is H or another substituent,
if defined). The heterocyclic ring may be attached to
its pendant group at any heteroatom or carbon atom
that results in a stable structure. The heterocyclic
rings described herein may be substituted on carbon or
on a nitrogen atom if the resulting compound is
stable. A nitrogen in the heterocycle may optionally
be quaternized. 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.
When the term "heterocycle" is used, it is intended to
include heteroaryl. [00290] Examples of heterocycles
include, but are not limited to, acridinyl, azocinyl,
benzimidazolyl, benzofuranyl, benzothiofuranyl,
benzoxazolyl, benzoxazolinyl, benzthiazolyl,
benztriazolyl, benztetrazolyl, benzisoxazolyl,
benzisothiazolyl, benzimidazolinyl, carbazolyl,
4aH-carbazolyl, carbolinyl, chromanyl, chromenyl,
cinnolinyl, decahydroquinolinyl, 2 ,6
-l,5,2-dithiazinyl, dihydrofuro[2,3- ]tetrahydrofuran,
furanyl, furazanyl, imidazolidinyl, imidazolinyl,
imidazolyl, l -indazolyl, indolenyl, indolinyl,
indolizinyl, indolyl, 3H-indolyl, isatinoyl,
isobenzofuranyl, isochromanyl, isoindazolyl,
isoindolinyl, isoindolyl, isoquinolinyl, isothiazolyl,
isothiazolopyridinyl, isoxazolyl,
isoxazolopyridinyl,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,
pyridinyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl,
2-pyrrolidonyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl,
quinolinyl, 4/f-quinolizinyl, quinoxalinyl,
quinuclidinyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl,
tetrazolyl, 6H-l,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. [00291] Preferred 5 to 10 membered
heterocycles include, but are not limited to,
pyridinyl, furanyl, thienyl, pyrrolyl, pyrazolyl,
pyrazinyl, piperazinyl, piperidinyl, imidazolyl,
imidazolidinyl, indolyl, tetrazolyl, isoxazolyl,
morpholinyl, oxazolyl, oxazolidinyl,
tetrahydrofuranyl, thiadiazinyl, thiadiazolyl,
thiazolyl, triazinyl, triazolyl, benzimidazolyl,
1/f-indazolyl, benzofuranyl, benzothiofuranyl,
benztetrazolyl, benzotriazolyl, benzisoxazolyl,
benzoxazolyl, oxindolyl, benzoxazolinyl,
benzthiazolyl, benzisothiazolyl, isatinoyl,
isoquinolinyl, octahydroisoquinolinyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl,
isoxazolopyridinyl, quinazolinyl, quinolinyl,
isothiazolopyridinyl, thiazolopyridinyl,
oxazolopyridinyl, imidazolopyridinyl, and
pyrazolopyridinyl. [00292] Preferred 5 to 6 membered
heterocycles include, but are not limited to,
pyridinyl, furanyl, thienyl, pyrrolyl, pyrazolyl,
pyrazinyl, piperazinyl, piperidinyl, imidazolyl,
imidazolidinyl, indolyl, tetrazolyl, isoxazolyl,
morpholinyl, oxazolyl, oxazolidinyl,
tetrahydrofuranyl, thiadiazinyl, thiadiazolyl,
thiazolyl, triazinyl, and triazolyl. Also included are
fused ring and spiro compounds containing, for
example, the above heterocycles.[00293] As used
herein, the term "aromatic heterocyclic group" or
"heteroaryl" is intended to mean a stable monocyclic
and polycyclic aromatic hydrocarbons that include at
least one heteroatom ring member such as sulfur,
oxygen, or nitrogen. Heteroaryl groups include,
without limitation, pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, triazinyl, furyl, quinolyl, isoquinolyl,
thienyl, imidazolyl, thiazolyl, 



indolyl, pyrroyl, oxazolyl, benzofuryl, benzothienyl,
benzthiazolyl, isoxazolyl, pyrazolyl, triazolyl,
tetrazolyl, indazolyl, 1,2,4-thiadiazolyl,
isothiazolyl, purinyl, carbazolyl, benzimidazolyl,
indolinyl, benzodioxolanyl, benzodioxane, and the
like. Heteroaryl groups can be substituted or
unsubstituted. The nitrogen atom may be substituted or
unsubstituted (i.e., N or NR wherein R is H or another
substituent, if defined). The nitrogen and sulfur
heteroatoms may optionally be oxidized (i.e., N O and
S(O)p). It is to be noted that total number of S and O
atoms in the aromatic heterocycle is not more than 1.
Bridged 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 tricyclic
ring. When a ring is bridged, the substituents recited
for the ring may also be present on the bridge.
[00294] The term "counterion" is used to represent a
small, negatively charged species such as chloride,
bromide, hydroxide, acetate, and sulfate. [00295] As
referred to herein, the term "substituted" means that
one or more hydrogen atoms is replaced with a
non-hydrogen group, provided that normal valencies are
maintained and that the substitution results in a
stable compound. When a substituent is keto (i.e.,
=O), then 2 hydrogens on the atom are replaced. Keto
substituents are not present on aromatic moieties.
When a ring system (e.g., carbocyclic or heterocyclic)
is said to be substituted with a carbonyl group or a
double bond, it is intended that the carbonyl group or
double bond be part (i.e., within) of the ring.
[00296] When any variable (e.g., R2a, R2b, etc.)
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 groupis
shown to be substituted with 0-3 R2 , then said group
may optionally be substituted with up to three R2
groups and R2 at each occurrence is selected
independently from the definition of R2b . Also,
combinations of substituents and/or variables are
permissible only if such combinations result in stable
compounds. [00297] When a bond to a substituent is
shown to cross a bond connecting two atoms in a ring,
then such substituent may be bonded to any atom on the
ring. When a substiruent 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. [00298] When a dotted ring
is used within a ring structure, this indicates that
the ring structure may be saturated, partially
saturated or unsaturated. [00299] 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. [00300] The term
"pharmaceutically acceptable salt" refers to acid or
base salts of the compounds described herein. 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. Pharmaceutically acceptable salts of the
compounds of the invention can be prepared by reacting
the free acid or base forms of these compounds with a
stoichiometric amount of the appropriate base or acid
in water or in an organic solvent, or in a mixture of
the two; generally, nonaqueous 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 in its entirety. 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. Pharmaceutically acceptable salts include the
conventional non-toxic salts or the quaternary
ammonium salts of theparent compound formed, for
example, from non-toxic inorganic or organic acids.
Such conventional non-toxic salts include those
derived from inorganic acids such as hydrochloric,
hydrobromic, sulfuric, sulfamic, phosphoric, nitric,
and the like; and the salts prepared from organic
acids such as acetic, propionic, succinic, glycolic,
stearic, lactic, malic, tartaric, citric, ascorbic,
pamoic, maleic, hydroxymaleic, phenylacetic, glutamic,
benzoic, salicylic, sulfanilic, 2-acetoxybenzoic,
fumaric, toluenesulfonic, methanesulfonic, ethane
disulfonic, oxalic, isethionic, and the like. [00301]
In addition, compounds of formula I may have prodrug
forms. Any compound that will be converted in vivo to
provide the bioactive agent (i.e., a compound of
formula I) is a prodrug within the scope and spirit of
the invention. Various forms of prodrugs are well
known in the art. For examples of such prodrug
derivatives, see: a) Design of Prodrugs, edited by H.
Bundgaard, (Elsevier, 1985), and Methods in
Enzymology, Vol. 42, at pp. 309-396, edited by K.
Widder, et. al (Academic Press, 1985); b) A Textbook
of Drug Design and Development, edited by
Krosgaard-Larsen and H. Bundgaard, Chapter 5, "Design
and Application of Prodrugs " by H. Bundgaard, at pp.
113-191 (1991); c) H. Bundgaard, Advanced Drug
Delivery Reviews, Vol. 8, p. 1-38 (1992); d) H.
Bundgaard, et al, Journal of Pharmaceutical Sciences,
Vol. 77, p. 285 (1988); and e) N. Kakeya, et. al. ,
Chem Phar Bull, Vol. 32, p. 692 (1984). [00302]
Preparation of prodrugs is well known in the art and
described in, for example, Medicinal Chemistry:
Principles and Practice, ed. F. D. King, The Royal
Society of Chemistry, Cambridge, UK, 1994, which is
incorporated herein by reference in its entirety.
[00303] Radiolabeled compounds of the present
invention, i.e., wherein one or more of the atoms
described are replaced by a radioactive isotope of
that atom (e.g., C replaced by 13C or by 14C; and
isotopes of hydrogen include tritium and deuterium),
are also provided herein. Such compounds have a
variety of potential uses, e.g., as standards and
reagents in determining the ability of a potential
pharmaceutical to bindto target proteins or receptors,
or for imaging compounds of this invention bound to
biological receptors in vivo or in vitro. [00304]
Compounds of the present invention are, subsequent to
their preparation, preferably isolated and purified to
obtain a composition containing an amount by weight
equal to or greater than 98%, preferably 99%, compound
of the present invention ("substantially pure"), which
is then used or formulated as described herein. Such
"substantially pure" compounds are also contemplated
herein as part of the present invention. [00305]
"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. It is preferred that compounds of
the present invention do not contain a N-halo, S(O^H,
or S(O)H group. [00306] It should further be
understood that solvates (e.g., hydrates) of the
compounds of the present invention are also with the
scope of the present invention. Methods of solvation
are generally known in the art. [00307] 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 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. [00308]
"Therapeutically effective amount" is intended to
include an amount of a compound of the present
invention that is effective when administered alone or
in combination to inhibit factor XIa and/or plasma
kallikrein. "Therapeutically effective amount" is also
intended to include an amount of the combination of
compounds claimed that is effective to inhibit factor
XIa and/or plasma kallikrein. The combination of
compounds is preferably a synergistic combination.
Synergy, as described, for example, by Chou and
Talalay, Adv. Enzyme Regal. 1984, 22:27-55, occurs
when the effect (in this case, inhibition of factor
XIa and/or plasma kallikrein) 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, asynergistic
effect is most clearly demonstrated at sub-optimal
concentrations of the compounds. Synergy can be in
terms of lower cytotoxicity, increased antithrombotic
and/or anti-inflammatory effect, or some other
beneficial effect of the combination compared with the
individual components. [00309] The present invention
further includes compositions comprising one or more
compounds of the present invention and a
pharmaceutically acceptable carrier. [00310] A
"pharmaceutically acceptable carrier" refers to media
generally accepted in the art for the delivery of
biologically active agents to animals, in particular,
mammals. Pharmaceutically acceptable carriers are
formulated according to a number of factors well
within the purview of those of ordinary skill in the
art. These include, without limitation: the type and
nature of the active agent being formulated; the
subject to which the agent-containing composition is
to be administered; the intended route of
administration of the composition; and the therapeutic
indication being targeted. Pharmaceutically acceptable
carriers include both aqueous and non-aqueous liquid
media, as well as a variety of solid and semi solid
dosage forms. Such carriers can include a number of
different ingredients and additives in addition to the
active agent, such additional ingredients being
included in the formulation for a variety of reasons,
e.g., stabilization of the active agent, binders,
etc., well known to those of ordinary skill in the
art. Descriptions of suitable pharmaceutically
acceptable carriers, and factors involved in their
selection, are found in a variety of readily available
sources such as, for example, Remington's
Pharmaceutical Sciences, 17th ed., Mack Publishing
Company, Easton, PA, 1985, which is incorporated
herein by reference in its entirety. SYNTHESIS [00311]
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 thetransformations
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. Also, in the description of the synthetic
methods described below, it is to be understood that
all proposed reaction conditions, including choice of
solvent, reaction atmosphere, reaction temperature,
duration of the experiment and workup procedures, are
chosen to be the conditions standard for that
reaction, which should be readily recognized by one
skilled in the art. It is understood by one skilled in
the art of organic synthesis that the functionality
present on various portions of the molecule must be
compatible with the reagents and reactions proposed.
Such restrictions to the substituents that are
compatible with the reaction conditions will be
readily apparent to one skilled in the art and
alternate methods must then be used. [00312] It will
also be recognized that another major consideration in
the planning of any synthetic route in this field is
the judicious choice of the protecting group used for
protection of the reactive functional groups present
in the compounds described in this invention. An
authoritative account describing the many alternatives
to the trained practitioner is Greene and Wuts
(Protective Groups In Organic Synthesis,
Wiley-Interscience, 3rd Edition, 1999). [00313]
AUreferences cited herein are hereby incorporated in
their entirety herein by reference. Methods for
synthesis of a large variety of substituted pyridine
and pyridone compounds useful as starting materials
for the preparation of compounds of the present
invention are well known in the art and have been
extensively reviewed. (For examples of methods useful
for the preparation of pyridine and pyridone starting
materials see: Krohnke, F. Synthesis, 1976, 1.;
Pyridine and Its Derivatives. In The Chemistry of
Heterocyclic Compounds, Abramovitch, R.A., Ed.; John
Wiley and Sons: New York, 1974; VoI 14; Supplemental
1-4.; Comprehensive Heterocyclic Chemistry, Vol. 2,
Boulton, AJ. and McKillop, A, Eds. Pergamon Press, New
York, 1984, pp 165-524; Comprehensive Heterocyclic
Chemistry, Vol. 5, McKillop, A, Ed. Pergamon Press,
New York, 1996. pp 1-300). Methods for synthesis of a
large variety of substituted pyrimidine and pyrimidone
compoundsuseful as starting materials for the
preparation of compounds of the present invention are
well known in the art and have been extensively
reviewed. (For examples of methods useful for the
preparation of pyrimidine and pyrimidone starting
materials see: The Pyrimidines. In The Chemistry of
Heterocyclic Compounds, Taylor, E.C., Ed.; John Wiley
and Sons: New York, 1993; VoI 52). [00314]
Representative pyridine compounds of this invention
can be prepared as shown in Scheme 1. Suzuki coupling
between an appropriately functionalized pyridine, such
as I a and an appropriately substituted aryl or
heteroaryl boronic acid or ester I b in the presence
of a base such as anhydrous potassium carbonate in a
solvent such as methanol or THF using a catalyst such
as PXPd2 provides the biaryl compound. Using a
modification of the procedure described by Schlosser
(Schlosser, M. and Cottet, F. Eur. J. Org. Chem.,
2002, 24, 4181-4184), the 2-chloropyridine derivative
is treated with trimethylsilyl bromide in
propionitrile at elevated temperature in a microwave
to give the 2-bromopyridine derivative Ic.
Metalhalogen exchange with n-butyllithium and
quenching the intermediate anion with a suitable
formyl source such as 1-formyl piperidine or DMF
provides aldehyde Id. Using a modification of the
procedure described by Hart (Hart, DJ. et al. J. Org.
Chem., 1983, 48(3), 289-294), in situ generation of
N-trimethylsilylaldimines from I d and lithium
w(trimethylsilyl)amide, followed by the addition of
Grignard or alkyllithium reagents give after aqueous
work up the primary amine Ie. Amide coupling between I
e and appropriately substituted carboxylic acid (If),
for example, Boc-tranexamic acid, employing suitable
coupling reagents, such as EDCI, HOBt, and base
generates I g (for alternative coupling reagents see:
Han, S-Y; Kim, Y-A. Tetrahedron, 2004, 60, 2447).
Further manipulation of functional groups on A using
methods known to one skilled in the art of organic
synthesis will give additional compounds of the
invention. For instance, when A is a Boc-tranexamic
acid moiety, the Boc group can be deprotected with TFA
to give the cyclohexyl methyl amine derivative. The
pyridine N-oxide derivatives I h can be prepared by
oxidation of I g with a suitable oxidant such as
m-chloroperbenzoic acid in chloroform. Further
manipulation of functional groups on R3 and R4 using
methods known to one skilled in the art of organic
synthesis will give additional compounds of the
invention.Scheme 1 [00315] Alternately, the R3 moiety
can be introduced via a Suzuki coupling strategy later
in the synthesis as shown in Scheme 2. Compound 2c can
be prepared in three steps according to a modified
procedure described by Negi (Negi, S. et al.
Synthesis, 1996, 991). Addition of Grignard or lithium
reagents to a suitably substituted ester or Weinreb
amide 2a yields ketone 2b. Condensation of 2b with
hydroxylamine hydrochloride generates the oxime which
can be reduced to the primary amine 2c with zinc dust
and TFA. Amide coupling between 2c and carboxylic acid
I f employing suitable coupling reagents as described
in Scheme 1 gives 2d. Suzuki coupling between
4-chloropyridine 2d and an appropriately substituted
aryl or heteroaryl boronic acid or ester I b in the
presence of a base such as anhydrous cesium carbonate,
potassium fluoride, or potassium phosphate in a
solvent, such as dioxane, dimethylsulfoxide, or
dimethylformamide, using a catalyst such as
rate(triphenylphosphine)palladium(0),
tra(dibenzylideneacetone)dipalladium(0) and
tri-/-butylphosphonium tetrafluoroborate or Pd dppf C
CH C complex provides the biaryl compound Ig. Further
manipulation of functional groups on A,R3, and R4
using methods known to one skilled in the art of
organic synthesis will give additional compounds of
the invention. Scheme 2 [00316] In cases where
suitably substituted boronic acids are not
commercially available, a modification to this
approach may be adopted wherein an aryl halide is
subjected to a palladium mediated coupling with a
diboron species such as bis(pinacolato) diboron to
provide the corresponding 4,4,5,5-tetramethyl-
[l,3,2]dioxaborolane intermediate using the method of
Ishiyama, T. et al. (J. Org. Chem. 1995, 60(23),
7508-7510). Alternately, this same intermediate can be
prepared by reaction of the intermediate halide with
the corresponding dialkoxyhydroborane as described by
Murata et al. (J. Org. Chem. 1997, 52(19), 6458-6459).
The boron pinacolate intermediates can be used in
place of boronic acids for coupling to the
aryl/heteroaryl halides or triflates or the boron
pinacolate intermediate can be converted to the
boronic acids. Alternately, the corresponding boronic
acids can be prepared by metal-halogen exchange of the
aryl/heteroaryl halide, quenching with a
trialkoxyborate reagent, and aqueous workup to provide
the boronic acids (Miyaura, N.; Suzuki, A. Chem.
Review, 1995, 95, 2457). [00317] It is also realized
that the scope of intermediate synthesis can be
further extended outside the use of Suzuki methodology
since the precursor aryl halides or triflates
described above are also precursors for Stille,
Negishi, Hiyama, and Kumadatype cross coupling
methodologies (Tsuji, J . Transition Metal Reagents
and Catalysts: Innovations in Organic Synthesis, John
Wiley & Sons, 2000; Tsuji, J. Palladium Reagents and
Catalysts: Innovations in Organic Synthesis, John
Wiley & Sons, 1996.) [00318] Representative pyrimidine
and pyrimidone compounds of this invention can be
prepared as shown in Scheme 3. A suitably substituted
amino nitrile 3a can be converted to the corresponding
amidhie 3b by treatment with Nacetylcysteine and
ammonium acetate in the presence of dithiothreitol.
Condensation of amidine 3b with an appropriately
substituted aryl propynone 3g in the presence of a
base such as sodium carbonate and in a solvent such as
acetonitrile provides the pyrimidine compound 3c
(Bagley, C. Synlett 2003, 2, 259-261). After
deprotection with TFA, the amine is coupled with
carboxylic acid I f employing suitable amide coupling
conditions as described in Scheme 1 to yield 3d. The
pyrimidone derivatives 3e can be prepared similarly by
condensation of amidine 3b with an appropriately
substituted aryl propiolate 3h in the presence of a
base such as Hunig's base and in a solvent such as
ethanol (Gupta, K.A, et al. Indian J. Chem., 1983,
22B, 384). After deprotection with TFA, the amine is
coupled with carboxylic acid I f as described above to
yield 3f. Further manipulation of functional groups on
A and R3 using methods known to one skilled in the art
of organic synthesis will give additional compounds of
the invention.Scheme 3 [00319] Representative pyridone
compounds of this invention can be prepared as shown
in Scheme 4. Compound 4d can be prepared in two steps
according to a modified procedure described by Resmini
(Resmini, M. et ah, Tetrahedron Asymmetry, 2004, 15,
1847). A suitably substituted amino ester 4a can be
converted to the corresponding b-ketophosphonate 4b by
treatment with lithium dimethyk ethylphosphonate.
Horner-Wadsworth-Emmons reaction of 4b and a suitably
substituted aldehyde 4c in the presence of base such
as potassium carbonate in a solvent such as ethanol or
tetrahydrofuran gives the a,b-unsaturated ketone 4d.
Condensation of 4d with
l-(ethoxycarbonyhnethyl)-pyrdinium chloride or
l-(carbamoyhnethyl)-pyridinium chloride in the
presence of ammonium acetate in a solvent such as
ethanol or glacial acetic acid generates the pyridone
4e. After 



deprotection with TFA, the amine is coupled with
carboxylic acid If employing suitable amide coupling
reagents as described in Scheme 1 to yield 4f.
Furthermanipulation of functional groups on A and R3
using methods known to one skilled in the art of
organic synthesis will give additional compounds of
the invention. Scheme 4 [00320] Alternately, pyridine
and pyridone compounds of this invention can be
prepared as shown in Scheme 5. Compound 5c can be
prepared in two steps from b- ketophosphonate 5a as
described Scheme 4. Selective O-alkylation as
described by Rao (Rao, J. M., et. al Tetrahedron,
1989, 45(22), 7093 and references cited there in) can
be achieved with silver carbonate and an alkyl iodide,
such as methyl iodide, in a solvent, such as benzene
or chloroform, to give 5d. Alternatively, 5c can be
treated with phosphorus oxychloride to give
chloropyridine 5e. Dibromination of 5d/5e with NBS and
subsequent reaction with morpholine at elevated
temperatures followed by hydrolysis gives aldehydes 5f
and 5g which can be converted to 5j and 5k,
respectively, as described in Scheme 1. The chloro
compound 5k is converted to the amine 5 1 via a
modification of the procedure described by Buchwald
(Buchwald, S. L. et al, Tetrahedron Letters, 1997,
35(36), 6363). After demethylation of 5h with HCl or
BBr3, the amine is converted to the imine via
transimination with benzophenone imine according to a
modified procedure described by O'Donnell (O'Donnell,
M.J., PoIt, R.L. J. Org. Chem., 1982, 47, 2663).
Deprotonation of the pyridone with a base such as
sodium hydride in a solvent such as THF or DMF and
quenching with an alkyl halide, such as methyl iodide,
gives the N-alkyl derivative. Followinghydrolysis of
the imine with aqueous HCl, the amine is coupled with
carboxylic acid I f employing suitable amide coupling
reagents as described in Scheme 1 to yield 5m. Further
manipulation of functional groups on A and R3 using
methods known to one skilled in the art of organic
synthesis will give additional compounds of the
invention. Scheme 5Scheme 5 (Cont'd) [00321]
Representative examples of manipulation of functional
groups on R3 using methods known to one skilled in the
art of organic synthesis are shown in Scheme 6.
Heating 6a and 6b/6c with hydrazine monohydrate in
rc-butanol gives the 3-aminoindazole 6d and the
3-hydroxy indazole 6e, respectively. Reacting 6a with
acetohydroxamic acid and potassium r -butoxide in DMF
according to a modified procedure described by Palermo
(Palermo, M.G. Tetrahedron Letters, 1996, 37(17),
2885) provides 3-aminobenzisoxazole 6f. Alternately,
heating 6a with formamidine acetate or acetamidine
acetate in DMA, according to a modified procedure
described by Lam (Lam, P.Y. S. et al , J. Med. Chem.
2003, 46, 4405.) gives 4-amino quinazolines 6g and 6h.
Quinazolinone 6k may be prepared similarly by heating
the corresponding anthranilic acid derivatives 6i with
formamide as described by Alexandre et al.(Tet. Lett.
2002 43, 391 1). Alternatively, quinazolinone 6k can
beprepared by heating 6j with ammonium acetate and
trimethylorthoformate according to a modified
procedure from published WO patent WO2005/0 12264.
Scheme 6 [00322] It is understood that the pyridine
ring system depicted in Scheme 6 can be interchanged
with pyrimidine, pyrimidone, pyridone, and additional
ring systems claimed in this invention. [00323] A
suitably substituted carboxylic acid (A-CO2H, If) is
used in the amide coupling shown in Scheme 1-5. Many
of these carboxylic acids arecommercially available.
In cases where the carboxylic acids are not
commercially available, they can be prepared using
methods known in the art (Scheme 7). Carboxylic acids
suitable for use in preparing compounds of this
invention may be obtained through oxidation of the
corresponding alcohol 7a or aldehyde 7b as taught in
"Advanced Organic Chemistry" (Jerry March, Wiley
Interscience, 4th Edition, pg 1196 and 701-703 and
references therein). Alternately, oxidation of
aromatic side chains in 7c gives aromatic carboxylic
acids as taught in "Advanced Organic Chemistry" (Jerry
March, Wiley Interscience, 4th Edition, pg 1183-1 184
and references therein). Alternately, hydrolysis of
esters 7d or nitriles 7e yields the carboxylic acid as
taught in "Advanced Organic Chemistry" (Jerry March,
Wiley Interscience, 4 Edition, pg 378-383 and 887-889
and references therein). Alternately, carbonylation of
bromide 7f gives the carboxylic acid as taught in
"Advanced Organic Chemistry" (Jerry March, Wiley
Interscience, 4th Edition, pg 484-486, 546-547, and
664-665 and references therein). The R1 and R2 groups
can be further manipulated using methods known in the
art to provide additional compounds of this invention.
For example, when R1 is a cyano group, it can be
reduced to give CH2NH2 with a suitable reducing agent.
The nitrile can also be converted to an amidine by
reaction with hydroxylamine followed hydrogenolysis
with a palladium catalyst under a hydrogen atmosphere
or via a Pinner reaction followed by
ammonolysis.Scheme 7 [00324] Schemes 8 and 9 describe
the synthesis of additional examples of acids A-CO2H
(If) useful for preparing compounds of this invention.
When A is an isoquinoline moiety, a modified procedure
from published US patent US2004/0077865 is followed.
Heating the 2-methyl benzonitrile derivative 8a with
l-( -butoxy)-N-N-N'-N'-tetramethyhnethanediamine in a
suitable solvent such as DMF gives the enamine 8b.
Condensation of enamine 8b and 2,4-
dimethoxybenzylamine in DMPU at elevated temperatures
gives the l-imino-1,2- dihydroisoquinoline skeleton
and subsequent hydrolysis provides 8c. Debenzylation
of 8c with anisole in TFA at elevated temperatures
provides 1-amino-isoquinoline 8d. When A is a
5,6,7,8-tetrahydroisoquinoline moiety, a modified
procedure described by McEachern is followed
(McEachern, EJ. et al. J. Org. Chem. 2002, 67, 7890).
Acid 8c is converted to the ester 8e. Debenzylation of
8e with anisole in TFA at elevated temperatures and
acetylation with acetyl chloride and triethylamine
yields 8f. Hydrogenation over platinum oxide in the
presence of TFA provides the 1-amino-
5,6,7,8-tetrahydroisoquinoline. Saponification of the
ester with NaOH and hydrolysis of the amide under
acidic conditions gives 8g.Scheme 8 [00325] Scheme 9
describes the synthesis of specific examples of A-CO2H
(If) when A is the 4-amino-quinazoline moiety. Heating
an appropriately substituted ortho-fluoro benzonitrile
9a with formamidine acetate or acetamidine acetate in
DMA, according to a modified procedure described by
Lam (Lam, P.Y. S. et al. J. Med. Chem. 2003, 46,
4405.) gives 4-amino quinazoline 9b and 9c.
Saponification of the ester under basic conditions
provides 9d and 9e. Scheme 9[00326] In cases where
suitably substituted aldehydes 4c are not
commericially available, the suitable aldehydes useful
for the synthesis of compounds in Schemes 4 and 5 are
accessible from a variety of straightforward chemical
transformations known to one skilled in the art. As
outlined in Scheme 10, aldehydes 4c (when R3 is
phenyl) suitable for use in preparing compounds of
this invention may be obtained through oxidation of
the corresponding alcohols or halides 10a as taught in
"Advanced Organic Chemistry" (Jerry March, Wiley
Interscience, 4th Edition, pp. 1167-1 171, 1190, and
1193 and references therein). Alternatively suitable
aldehydes may be prepared by hydrogenation of the
corresponding carboxylic acids 10b in the presence of
palladium complexes and pivalic anhydride (Nagayama et
al. Chemistry Letters 1998, 27, 1143-1 144) or by
reduction of the corresponding carboxylic acid 10b
with borane followed by oxidation of the intermediate
alcohol with manganese dioxide or Dess-Martin
periodinane. hi addition, the ester (10b; R = alkyl)
can be reduced with DIBAL-H (Chandrasekhar et al.
Tetrahedron Letters 1998, 39, 909-910) to give the
aldehyde 4c. Additional aryl aldehydes may be obtained
from the corresponding toluene derivatives 10c by
direct oxidation or by a two step procedure which
involves formation of the dibromide intermediate and
subsequent conversion to the aldehyde with a silver
salt, hexamethylenetetramine, or morpholine (with
silver: Demir, A.S.; Reis, O. Tetrahedron, 2004, 60,
3803; hexamethylenetetramine: Tidwell, R.R.; et al. J.
Med. Chem., 1978, 21(7), 613; morpholine: published WO
patent WO2002/32884). Additional suitable aldehydes
may be prepared through formylation of the aromatic
ring 1Od as taught in "Advanced Organic Chemistry"
(Jerry March, Wiley Interscience, 4th Edition, pp.
542-546 and references therein).Scheme 10 [00327] A
modification of Scheme 2 is shown in Scheme 11.
Reacting 4- chloropyridine 2b with TMSBr or acetyl
bromide at elevated temperatures as described in
Scheme 1 provides 4-bromopyridine 11a. Compound 11a
can be carried through the sequence described in
Scheme 2 to give Ig. Alternately, the Suzuki coupling
strategy can be reversed. The 4-bromopyridine lie can
be converted to either the boronate or boronic acid
derivative as described previously to yield Hd. Suzuki
coupling between 4-pyridineboronic acid H d and an
appropriately substituted aryl or heteroaryl halide or
pseudohalide H e in the presence of a base such as
anhydrous cesium carbonate, potassium fluoride, or
potassium phosphate in a solvent, such as dioxane,
dimethylsulfoxide, or dimethylformamide, using a
catalyst such as ra
'5'(triphenylphosphine)palladium(0),
frz5'(dibenzylideneacetone)dipalladium(0) and tri-
-butylphosphonium tetrafluoroborate or
Pd(dppf)2Cl2*CH2Cl2 complex provides the biaryl
compound Ig. Further manipulation of functional groups
on A,R3, and R4 using methods known to one skilled in
the art of organic synthesis will give additional
compounds of the invention. [00328] Representative
examples of manipulation of functional groups on R3
using methods known to one skilled in the art of
organic synthesis are shown in Scheme 12.
Fluoropyridine 12a can be displaced with amines, such
as ammonium hydroxide, to give aminopyridine 12b,
alkoxides, such as sodium methoxide, to give 12c, or
sodium hydroxide to give 12d according to a modified
procedures described by Queguiner (Queguiner, G. Org.
Chem., 1988, 53, 2740.)Scheme 12 [00329]
Representative examples of this invention when R3 is a
pyrimidine ring system are shown in Schemes 13 and 14.
Condensation of amidine 13b, which can be synthesized
from cyanopyridine 13a via the Pinner reaction, with
an appropriately substituted propiolate can provide
pyrimidone 13c. Pyrimidone 13c can be converted to the
aminopyrimidine 13d in two steps. A regioisomeric
pyrimidine synthesis is described in Scheme 14. The
b-ketonitrile 14b can be prepared from the acid 14a
according to a modified procedure described by
Katritzky (Katritzky, A. R. J. Org. Chem., 2003, 68,
4932). Condensation of 14b with formamide and ammonia
according to a modified procedure of Hirota (Hirota,
T. 1991, 303.) can provide aminopyrimidine 14c. The
b-ketonitrile 14b can also be used to synthesize
pyrazoles (Watson, S.P. Letters, 1997, 38,
9065.)Scheme 13 Scheme 14 [00330] 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.[00331]
Solution ratio expresses a volume relationship, unless
stated otherwise. NMR chemical shifts (d) are reported
in parts per million. Flash chromatography was carried
out on silica gel according to Still's method (Still,
W. C. et al. J. Org. Chem. 1978, 43, 2923).
Preparatory HPLC was carried out on Phenomenex Luna
columns with the specific conditions designated in the
experimentals with the following solvent system:
Solvent A: 90% water, 10% methanol, and 0.1% TFA.
Solvent B: 10% water, 90% methanol, and 0.1% TFA.
[00332] As used throughout the specification, the
following abbreviations for chemical reagents apply:
AcOH or HOAc = acetic acid Bn = benzyl Bu = butyl t-Bu
= tertiary butyl Boc = tert-butyl oxycarbonyl CH2CI2 =
dichloromethane DCE = 1,2-dichloroethane DMF =
dimethylformamide DMSO = dimethyl sulfoxide DTT =
dithiothreitol EDCI =
l-(3-(dimethylamine)propyl)-3-ethylcarbodiimide
hydrochloride Et = ethyl Et2q = diethyl ether EtOH =
ethanol EtOAc = ethyl acetate HCl = hydrochloric acid
HOAt = 7-aza-l-hydroxybenzotriazole HOBt=
1-hydroxybenzotriazole LiHMDS = Lithium
hexamethyldisilazide Me = methyl MeOH = methanol mCPBA
= m-chloroperbenzoic acidNaOAc = sodium actetate
Na2SU4 = sodium sulfate NMM = N-methylmorpholine OAc
acetate Ph = phenyl Pr = propyl i-Pr isopropyl i-PrOH
= isopropanol PXPd2 Bis[di-tert-butyl phosphinous
chloride-kP]di-m-chlorodichloro dipalladium TFA
-trifluoroacetic acid THF = tetrahydrofuran 0C =
degrees Celsius anh. = anhydrous atm = atmosphere
cone. concentrated eq = equivalent(s) h or hr =
hour(s) g = gram(s) mg = milligram(s) L = liter(s) mL
= milliliter(s) mL = microliter(s) mmol millimolar M
molar meq = milliequivalent(s) min = minute(s) MW =
molecular weight mp = melting point rt or RT = room
temperature sat or sat'd = saturated sec =
second(s)ESI = electrospray ionization mass
spectroscopy HPLC high performance liquid
chromatography MS mass spectrometry LC/MS = liquid
chromatography mass spectrometry NMR = nuclear
magnetic resonance spectroscopy TLC thin layer
chromatography [00333] "a", "b", "R", "S", "E", and
"Z" are stereochemical designations familiar to one
skilled in the art. One stereoisomer of a compound of
Formula I may display superior activity compared with
the others. Thus, each stereoisomer of a compound of
Formula I is considered to be a part of the present
invention. 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. [00334] The
following Examples have been prepared, isolated and
characterized using the methods disclosed herein. The
following Examples demonstrate a partial scope of the
invention and are not meant to be limiting of the
scope of the invention. EXAMPLES Example 1
4-Aminomethyl-cy clohexanecarboxylic acid [2-phenyl-l
-(4-phenyl-pyridin-2-yl)- ethyl] -amide,
bistrifluoroacetic acid salt [00335] IA.
2-Chloro-4-phenylpyridine: A flask was charged with
2-chloro- 4-iodo pyridine (2.5g, 10.4 mmol),
phenylboronic acid (1.33 g, 10.96 mmol) , K2CO3 (4.54
g, 32.88 mmol), PXPd2 (0.186 g, 0.261 mmol), and
methanol (34.8 mL). Argon was blown through flask for
30 sec. The dark brown suspension was stirred for 3 h
and then filtered, washing with methanol. The filtrate
was concentrated to give 2.15 g as a brown solid.
Column chromatography (12Og silica gel column;
gradient elution; 0-35% ethyl acetate/hexane) afforded
IA (1.79 g, 90%) as a yellowsolid. 1H-NMR (400 MHz,
CDCl3) 5: 8.43 (d, J = 5.3 Hz, IH) 3 7.61 (dd, J =
8.2, 1.5 Hz, 2H), 7.54 (d, J = 2.2 Hz, IH), 1.52-1Al
(m, 3H), 7.43 (dd, J = 5.1, 1.5 Hz, IH). 13C-NMR (125
MHz, CDCl3) d: 152.2, 151.5, 149.9, 136.8, 129.6,
129.2, 127.0, 122.0, 120.4. MS 190.0 (M+H)+ and 192.0
(M+2+H)+ . [00336] IB.
4-PhenyI-pyridine-2-carbaldehyde: To a clear,
colorless solution of IA (0.850 g, 4.5 mmol) in
propionitrile (4.5 mmol) was added trimethylsilyl
bromide (2.95 mL, 22.4 mmol). The resulting orange
suspension was microwaved in a sealed tube at 150 C
for 10 min. The reaction was cooled to rt and poured
into 1.0 N NaOH containing ice. The aqueous layer was
extracted with diethyl ether (2x). The combined
organic layers were washed with sat. NaHCO3 , brine,
dried over Na2SO4, filtered and concentrated to give
1.07 g of 2-bromo-4-phenyl pyridine as an off-white
solid. MS 233.9 (M+H)+ and 235.9 (M+2+H)+. [00337] To
a cooled (-78 C) clear, slightly yellow solution of
2-bromo-4- phenyl-pyridine (0.500 g, 2.14 mmol) in THF
(8.6 mL) was added dropwise 2.5 M n-BuLi in hexane
(0.86 mL, 2.14 mmol). The resulting red solution was
stirred at -78 0C for Ih, then 1-formylpiperidine
(0.48 mL, 4.28 mmol) was added dropwise. The reaction
was allowed to warm to 0 C over Ih and then stirred at
0 C for Ih. The reaction was quenched with 1.0 N HCl.
The reaction was extracted with ethyl acetate. The
combined organic layers were washed with sat. NaHCO 3,
brine, dried over Na2SO4, filtered, and concentrated
to give 0.555 gas a golden oil. Column chromatography
(40 g silica gel; gradient elution; 0-40% ethyl
acetate/hexane) provided IB (0.194 g, 49%) as a yellow
solid. 1H-NMR (400 MHz, CDCl3) d: 10.16 (s, IH), 8.84
(d, J = 5.3 Hz, IH), 8.21 (d, J = 1.3 Hz, IH), 7.75
(dd, J = 5.3, 1.8 Hz, IH), 7.71-7.69 (m, 2H),
7.55-7.48 (m, 3H). MS 184.1 (M+H)+. [00338] 1C.
2-Phenyl-l-(4-phenyIpyridin-2-yI)-ethanamine,
histrifluoroacetic acid salt: To a cooled (0 0C),
clear, yellow solution of IB (0.184 g, 1.00 mmol) in
THF (2.0 mL) was added dropwise 1.0 N lithium
Z"w(trimeth.ylsilyl)amide in THF (1.10 mL, 1.10 mmol).
The resulting brown-yellow solution was stirred at 0
0C for 15 min. Subsequently, a 2.0 M benzylmagnesium
chloride solution in THF ( 0.60 mL, 1.20 mmol) was
added dropwise to give a red solution. The reaction
was stirred at 0 0C for 20 min and then warmed to rt.
After 30min, the reaction was quenched with sat.
NH4CI, diluted with water and diethyl ether. The
layers were separated and the organic layer was washed
with sat. NaHCO 3 , brine, dried over Na2SO4 ,
filtered, and concentrated to a thick orange residue.
Prep. HPLC [ 21.2 x 100 mm; 10 min. gradient; 20-100 %
B; 20 mL/min.] afforded 1C (0.238 g, 47%) as an
off-white foam. 1H-NMR (500 MHz, MeOD4) d: 8.69 (d, J
= 5.5 Hz, IH); 7.64 (dd, J = 5.5, 1.6 Hz, IH),
7.56-7.51 (m, 2H), 7.47-7.42 (m, 3H), 7.29-7.23 (m,
4H), 7.1 1-7.09 (m, 2H), 5.25 (bs, 2H), 4.77 (dd, J =
9.4, 6.0 Hz, IH), 3.41 (dd, J = 13.2, 6.0 Hz, IH),
3.22 (dd, J = 13.2, 9.4 Hz, IH). MS 275.1 (M+H)+.
[00339] ID.
{4-[2-Phenyl-l-(4-phenyl-pyridin-2-yl)-ethylcarbamoyl]
- cyclohexylmethyl}-carbamic acid tert-butyl ester: To
a cooled (0 C), clear, orange solution of 1C (0.138 g,
0.275 mmol) in DMF (0.9 mL) was added Hunig's base (0.
11 mL, 0.605 mmol). To the resulting clear, yellow
solution was added sequentially BOC-transexamic acid
(0.078 g, 0.302 mmol), HOBt (0.0557 g, 0.412 mmol),
and 



EDCI (0.079 g, 0.412 mmol). After 15 min at 0 C, the
suspension was warmed to rt. After 2.5 h, the solution
was diluted with water to give a suspension. The
reaction was extracted with CH Cl . The combined
organic layers were washed with brine, dried over MgSO
, filtered and concentrated to give ID (0.155 g) as an
off-white solid. The material was carried onto the
next step without further purification or
characterization. MS 514.22 (M+H)+. [00340] IE.
Example 1 : To a clear, colorless solution of ID
(0.086 g, 0.167 mmol) in CH2Cl2 (3.0 mL) was added TFA
(0.9 mL). After 1 h, the reaction was concentrated. CH
Cl2 was added and the reaction was concentrated again.
The above process was repeated again to give a yellow
residue. Prep. HPLC [ 2 1.2 x 100 mm; 10 min.
gradient; 20-100 % B; 20 mL/min.] afforded Example 1
(0.0484 g, 45%) as a white solid. IH-NMR (500 MHz,
MeOD4) d: 8.68 (d, J = 6.0 Hz, IH), 8.12-8.10 (m, 2H),
7.86-7.84 (m, 2H), 7.61-7.58 (m, 3H), 7.29-7.26 (m,
2H), 7.23- 7.20 (m, 3H), 5.38 (t, J = 8.1 Hz, IH),
3.34-3.26 (m, 2H), 2.77 (d, J = 7.4 Hz, 2H), 2.34-2.28
(m, IH), 1.85-1.83 (m, 3H), 1.77-1.75 (m, IH),
1.61-1.53 (m, IH), 1.42- 1.31 (m, 2H), 1.11-1.02 (m,
2H). HRMS m/z calc'd. for C27H32N3O (M+H)+: 414.2545.
Found 414.2545.Example 2
4-Aminomethyl-cyclohexanecarboxylic acid
[l-(l-oxy-4-phenyl-pyridin-2-yI)-2-
phenyl-ethyl]-amide, bistrifluoroacetic acid salt
[00341] To a clear, slightly yellow solution of ID
(0.069 g, 0.134 mmol) in chloroform (0.54 mL) was
added r-chloroperbenzoic acid (0.039 g, 0.174 mmol).
After 2 h, the reaction was diluted with CH2CI2 and
washed with sat. sodium sulfite, sat. NaHCq 3, brine,
dried over MgSO , filtered and concentrated to give an
off-white solid. This solid was dissolved in 30% TFA
in CH2CI2 (3 mL). After 1 h, the reaction was
concentrated. CH2CI2 was added and the reaction was
concentrated again. The above process was repeated
again to give a yellow residue. Prep. HPLC [ 21.2 x
100 mm; 10 min. gradient; 20-100 % B; 20 mL/min.]
yielded Example 2 (0.0328 g, 45%) as a white solid.
1H-NMR (500 MHz, MeOD4) 5: 8.40 (d, J = 6.6 Hz, IH),
7.74 (dd, J = 6.6, 2.8 Hz, IH), 7.72 (d, J = 2.8 Hz5
IH), 7.68-7.66 (m, 2H), 7.52-7.44 (m, 3H), 7.32 (d, J
= 7.2 Hz, 2H), 7.27 (t, J = 7.4 Hz, 2H), 7.19 (t, J =
7.2 Hz, IH), 5.76 (dd, J = 9.6, 4.7 Hz, IH), 3.48 (dd,
J = 13.8, 4.4 Hz, IH), 2.91 (dd, J = 13.2, 9.9 Hz,
IH), 2.76 (d, J = 7.2 Hz, 2H), 2.28-2.22 (m, IH),
1.87-1.81 (m, 3H), 1.68-1.65 (m, IH), 1.59-1.51 (m,
IH), 1.43-1.27 (m, 2H), 1.09-0.99 (m, 2H). HRMS m/z
calc'd for C27H32N3O2 (M+H)+: 430.2495. Found
430.2480. Example 3
3-(2-{l-[(4-Aminomethyl-cyclohexanecarbonyI)-amino]-2-
phenyl-ethyl}-pyridin- 4-yl)-benzoic acid methyl
ester, s-trifluoroacetic acid salt [00342] 3A.
4-Chloro-pyridine-2-carboxylic acid methyl ester
(according to a modified procedure described by
Varlet, D. et al, Heterocycles, 2000, 53(4), 797): A
green suspension of 2-picolinic acid (50.0 g, 406
mmol) in thionyl chloride (200 mL) was warmed to
reflux. After 4 1 h, the clear, red-orange solution
was cooled to rt and the excess thionyl chloride was
removed via rotary evaporation to obtain a red-orange
liquid containing a small amount of solid.
Dichloroethane (200 mL) was added and the reaction was
concentrated. The above process was repeated a second
time to obtain an orange residue. Diethyl ether ( 1.4
L) was added to obtain a suspension and the reaction
mixture was cooled to 0 0C and vigorously stirred as
methanol (200 mL) was added dropwise. The resulting
yellow suspension was stirred at 0 C for 30 minand
then warmed to rt and stirred for Ih. Filtration
provided a yellow solid which was washed with diethyl
ether, air-dried, and dried under vacuum to obtain
21.2O g (95% pure) of solid 1. The filtrate was
concentrated to dryness and diethyl ether (500 mL) was
added and sonication yielded a fine suspension.
Filtration provided a yellow solid which was washed
with diethyl ether, air-dried, and dried under vacuum
to produce 35.5 g (50% pure) of solid 2. [00343] To a
cooled (0 C) suspension of solid 2 (35.5 g) in CH2Cl2
(500 mL) was added sat. NaHCO 3 (300 mL). The
suspension was stirred vigorously to dissolve most of
the solid. The layers were separated and the aqueous
layer was extracted with CH2Cl2 (200 mL). The combined
organic layers were washed with brine, dried over MgSO
-J, filtered and concentrated to give an orange liquid
weighing 28 g. Column chromatography on silica gel
(0-10% ethyl acetate in CH2Cl2 and then 15:1 CH2Cl2
:ethyl acetate) yielded 13.0 g of 3A as a white solid.
Solid 1 was neutralized as described in the above
procedure to give an additional 17.4 g of 3A as a
white solid. A total of 30.4 g (44%) of 3A was
obtained. *H-NMR (400 MHz, CDCl 3) d: 8.66 (d, J = 5.2
Hz, IH), 8.15 (d, J = 2.6 Hz, IH), 7.50 (dd, J = 5.0,
2.0 Hz, IH), 4.02 (s, 3H). [00344] 3B.
l-(4-Chloro-pyridin-2-yI)-2-phenyl-ethanone: To a
cooled (-40 C) solution of 3A (14.5g, 84.5 mmol) in
THF (192 mL) was added rapidly via cannula a cooled
(-40 0C), pale brown solution of 0.6 M benzylmagnesium
chloride (142 mL, 84.5 mmol) in THF. The resulting,
clear orange solution was stirred at -40 C for Ih and
then the reaction was quenched with glacial acetic
acid (5.4 mL, 93 mmol). The reaction was allowed to
warm to rt. The reaction was partitioned between ethyl
acetate and sat. NaHCO . The layers were separated and
the aqueous layer was extracted with ethyl acetate.
The combined organic layers were washed with brine,
dried over Na2 SC>4, filtered, and concentrated to
give 21.6 g red-brown liquid. Column chromatography on
silica gel (1.5:1 CH2Cl2 :hexane) gave 3B (10.1 g,
52%) as an orange liquid. 1H-NMR (500 MHz, CDCl 3) 6:
8.63 (d, J = 5.5 Hz, IH), 8.03 (d, J = 2.2 Hz, IH),
7.46 (dd, J = 5.0, 2.2 Hz, IH), 7.34-7.28 (m, 4H),
7.27-7.22 (m, IH), 4.52 (s, 2H). MS 232.1 (M+H) + and
234.0 (M+2+H) +.[00345] 3C.
l-(4-chloropyridin-2-yl)-2-phenyIethanamine: To a
clear, yellow solution of 3B (3.96 g, 17.1 mmol) in
methanol (34 mL) was added hydroxylamine hydrochloride
(3.56 g, 51.3 mmol). The suspension was stirred at rt.
Over time the hydroxylamine hydrochloride went into
solution. After 14 h the reaction was concentrated to
produce a yellow solid. The solid was dissolved in
ethyl acetate and washed with sat. NaHCO 3 . The
layers were separated and the aqueous layer was
extracted with ethyl acetate. The combined organic
layers were washed with brine, dried over Na2SU4,
filtered, and concentrated to yield the oxime as a
pink solid weighing 4.13 g. [00346] To a cooled (5 C),
clear, yellow solution of oxime (4. 13 g) in TFA (39.5
mL) was added zinc dust ( 11.18 g, 171 mmol) in
portions so as to keep the temperature below 25 0C.
After 1.5 h, the reaction was filtered through a
cotton plug to remove most of the zinc and the zinc
residue was rinsed with TFA (50 mL). The filtrate was
poured slowly into a cold (0 C), vigorously stirred
suspension of 2 M NaOH (700 mL) and CH2CI2 (500 mL).
The layers were separated and the aqueous layer was
extracted with CH2CI2. The combined organic layers
were washed with brine, dried over MgSO filtered and
concentrated to obtain 3.64 g of the product as a
clear, orange-brown liquid. Column chromatography (5%
methanol in CH2CI2 with 0.5% ammonium hydroxide)
yielded 3C (2.93 g, 74%) as a clear yellow oil. HNMR
(500 MHz, CDCl3) d: 8.47 (d, J = 5.0 Hz, IH),
7.31-7.25 (m, 3H), 7.23-7.20 (m, IH), 7.17-7.14 (m,
3H), 4.21 (dd, J = 8.8, 5.5 Hz, IH), 3.15 (dd, J =
13.8, 5.0 Hz, IH), 2.82 (dd, J = 13.8, 8.8 Hz, IH). MS
233.1 (M+H)+ and 235.1 (M+2+H)+. [00347] 3D.
{4-[l-(4-ChIoro-pyridin-2-yl)-2-phenyl-ethylcarbamoyI]
- cyclohexylmethyl}-carbamic acid tert-butyl ester: To
a cooled (0 C), clear, yellow solution of 3C (2.93 g,
12.6 mmol) in DMF (42 mL) was added sequentially,
Boctranexamic acid (3.56 g, 13.8 mmol), HOBt (2.55 g,
18.8 mmol), and EDC (3.62 g, 18.8 mmol). After 15 min
at 0 C, the reaction was warmed to rt. After 4 h, the
reaction was poured into vigorously stirred cold water
(0 C, 200 mL) to obtain a white suspension. Buchner
funnel filtration generated a white solid which was
washed with water. The white solid was dissolved in
CH2CI2 and washed with water, 0.5 M HCl, sat. NaHCO ,
brine, dried over MgSO filtered and concentrated to
give11 g as a white solid. Column chromatography on
silica gel (3:1 CH2Cl XtIIyI acetate) gave 3D (3.91 g,
66%) as a white solid. 1H-NMR (500 MHz, CDCl3) d: 8.41
(d, J = 5.4 Hz, IH), 7.23-7.16 (m, 4H), 6.93-6.92 (m,
2H), 6.89 (d, J = 1.3 Hz, IH), 6.66 (d, J = 8.0 Hz,
IH), 5.22 (dd, J = 13.8, 7.7 Hz, IH), 4.58 (bs, IH),
3.16 (dd, J = 12.8, 6.0 Hz, IH), 3.03 (dd, J = 13.4,
7.4 Hz, IH), 2.97-2.95 (m, 2H), 2.07-2.02 (m, IH),
1.89-1.79 (m, 4H), 1.50-1.37 (m, 12H), 0.97-0.88
(m,2H). HRMS m/z calc'd. for C26H35N3O3Cl (M+H)+:
472.2367. Found 472.2357. Separation of the
enantiomers of 3D on a Daicel Chiralcel OD column gave
enantiomer A [[a]D 25 = +1.68 (c = 1.0; CHCl3)] as
(+)-3D and enantiomer B [[a]D 25 = - 1.79 (c = 1.1;
CHCl3)] as (-)-3D. [00348] 3E. Example 3 : To a
flame-dried 1 dram vial (with a teflon cap) was added
3D (0.050 g, 0.106 mmol),
3-(methoxycarbonyl)phenylboronic acid (0.0248 g, 0.138
mmol), r(dibenzylideneacetone)dipalladium (0) (0.0048
g, 0.0053 mmol), tri- -butylphosphonium
tetrafluoroborate (0.0037 g, 0.0127 mmol), and cesium
carbonate (0.069 g, 0.212 mmol). The vial was purged
with argon for several minutes and degassed dioxane
(0.53 mL) was added. The vial was capped with a
Tefloncoated cap under a blanket of argon. The purple
suspension was stirred at rt for Ih and then placed in
a preheated (90 C) shaker or oil bath. After 15.5 h,
the reaction was cooled to rt, diluted with CH Cl ,
and filtered through a 0.45 mm nylon filter and the
filtrate was concentrated to yield a yellow residue.
The residue was dissolved in CH2Cl2 (2.5 mL) followed
by the addition of TFA (0.75 mL). The bright yellow
solution stirred at rt for 45 min and then
concentrated. Prep. HPLC [ 21.2 x 100 mm; 10 min.
gradient; 0-100 % B; 25 mL/min.] afforded Example 3
(0.035 g, 47%) as a white solid. 1H-NMR (500 MHz,
MeOD4) d: 8.66 (d, J = 6.0 Hz, IH), 8.35 (bs, IH),
8.17 (d, J = 7.7 Hz, IH), 7.99 (d, J = 6.6 Hz, IH),
7.87 (dd, J = 5.5, 1.6 Hz, IH), 7.80 (s, IH), 7.68 (t,
J = 7.7 Hz, IH), 7.28-7.25 (m, 2H), 7.22-7.19 (m, 3H),
5.33 (dd, J = 8.8, 7.2 Hz, IH), 3.97 (s, 3H), 3.26
(dd, J = 13.8, 7.2 Hz, IH), 3.18 (dd, J = 13.8, 8.8
Hz, IH), 2.77 (d, J = 7.2 Hz, 2H), 2.29-2.25 (m, 3H),
1.86-1.84 (m, 3H), 1.75-1.73 (m, IH), 1.60-1.53 (m,
IH), 1.42-1.35 (m, 2H), 1.10-1.04 (m, 2H). HRMS m/z
calc'd for C29H34N3O3 (M+H)+: 472.2600. Found
472.2607.Example 4 4-Aminomethyl-cyclohexanecarboxyIic
acid {l-[4-(3-acetylamino-phenyI)-
pyridin-2-yI]-2-phenyl-ethyl}-amide,
bistrifluoroacetic acid salt [00349] This compound was
prepared from 3D following the procedures described in
3E using 3-acetamidobenzeneboronic acid in place of 3-
(methoxycarbonyl)phenylboronic acid. 1H-NMR (500 MHz,
MeOD4) d: 8.65 (d, J = 5.5 Hz, IH), 8.27 (s, IH),
8.03-8.01 (m, 2H), 7.58-7.53 (m, 3H), 7.28-7.25 (m,
2H), 7.23-7.19 (m, 3H), 5.34 (t, J = 8.0 Hz, IH), 3.28
(d, J = 8.3 Hz, 2H), 2.76 (d, J = 6.6 Hz, 2H),
2.31-2.26 (m, IH), 2.18 (s, 3H), 1.86-1.84 (m, 3H),
1.77-1.74 (m, IH), 1.57- 1.55 (m, IH), 1.39-1 .34 (m,
2H), 1.09-1 .02 (m, 2H). HRMS m/z calc'd for
C29H35N4O2 (M+H)+: 471.2760. Found 471.2772. Example 5
4-Aminomethyl-cyclohexanecarboxyIic acid
{l-[4-(3-hydroxy-phenyl)-pyridin-2-
yl]-2-phenyl-ethyl}-amide, bistrifluoroacetic acid
salt [00350] This compound was prepared from 3D
following the procedures described in 3E using
3-hydroxyphenylboronic acid in place of 3-
(methoxycarbonyl)phenylboronic acid. 1H-NMR (500 MHz,
DMSO-d6) d: 8.60 (d, J = 5.5 Hz, IH), 8.36 (d, J 8.2
Hz, IH), 7.66 (bs, 4H), 7.61 (d, J = 4.4 Hz, IH), 7.33
(t, J 7.7 Hz, IH), 7.26-7.20 (m, 4H), 7.18-7.16 (m,
2H), 7.12 (s, IH), 6.90 (dd, J = 7.7, 2.2 Hz, IH),
5.22-5.18 (m, IH), 3.17 (dd, J= 13.8, 5.0 Hz, IH),
2.98 (dd, J = 13.8, 9.9 Hz, IH), 2.64-2.61 (m, 2H),
2.13-2.09 (m, IH), 1.73-1.65 (m, 3H), 1.57-1.55 (m,
IH), 1.46-1.40 (m, IH), 1.22-1.12 (m, 2H), 0.93-0.86
(m, 2H). HRMS m/z calc'd for C27H32N3O2 (M+H)+:
430.2495. Found 430.2493. Example 6
4-Aminomethyl-cyclohexanecarboxylic acid
{l-[4-(3-amino-phenyl)-pyridin-2-
yl]-2-phenyl-ethyl}-amide, tristrifluoroacetic acid
salt [00351] This compound was prepared from 3D
following the procedures described in 3E using
3-aminophenylboronic acid hydrochloride in place of 3-
(methoxycarbonyl)phenylboronic acid. 1H-NMR (500 MHz,
MeOD4) d: 8.64 (d, J = 5.5 Hz, IH), 7.85 (d, J = 5.5
Hz , IH), 7.82 (s, IH), 7.51 (t, J = 8.0 Hz, IH),
7.48-7.46(m, IH), 7.43 (bs, IH), 7.27-7.24 (m, 3H),
7.21-7.17 (m, 3H), 5.32 (t, J = 8.0 Hz, IH), 3.24-3.22
(m, 2H), 2.76 (d, J = 7.2 Hz, 2H), 2.29-2.24 (m, IH),
1.85-1.73 (m, 4H), 1.57-1.54 (m, IH), 1.40-1.34 (m,
2H), 1.08-1.01 (m, 2H). HRMS m/z calc'd for C2 7H33N4O
(M+H)+: 429.2654. Found 429.2658. Example 7
4-Aminomethyl-cyclohexanecarboxylic acid
[(S)-2-phenyl-l-(4-phenylpyrimidin- 2-yl)-ethyl]
-amide, trifluoroacetic acid salt [00352] 7A.
((S)-l-Carbamimidoyl-2-phenyl-ethyl)-carbamic acid
tert-hntyl ester: To a solution containing
(S)-tert-buty\ l-cyano-2-phenylethylcarbamate (500 mg,
2.05 mmol) in MeOH (25 mL) was added JV-acetylcysteine
(335 mg, 2.05 mmol) and NH4OAc (316 mg, 4.10 mmol).
The reaction mixture was heated to reflux overnight.
Additional iV-acetylcysteine (335 mg, 2.05 mmol) and
NH4OAc (335 mg, 2.05 mmol) were added to the reaction
mixture and heating at reflux was continued for
another 24 h. The reaction was cooled to rt and
evaporated in vacuo. The residue was re-dissolved in
MeOHZH O (9:1) containing 0.1% TFA and purified by
prep HPLC to yield 228 mg (33%) of 7A. MS 264.1
(M+H)+. [00353] 7B. 1-Phenyl-propynone: To a solution
of l-phenylprop-2-yn-l-ol (0.5 g, 3.8 mmol) in CH2Cl2
(10 mL) was added Dess-Martin Periodinane (1.6 g, 3.8
mmol). The reaction was stirred at rt for 5 min. The
reaction was diluted with CH2Cl (10 mL) and washed
with a 1:1 mixture of 10% aqueous Na2S2O3 and
saturated aqueous NaHCO (200 mL), water and brine. The
organic layer was dried over MgSO4 , filtered and
evaporated in vacuo to provide 1.12 g of a light tan
solid. The crude product was purified by silca gel
chromatography to produce 600 mg of a white solid
which was used without further purification in the
next step. 1H NMR (500 MHz, d-CHCl3) d 3.45 (s, IH)
7.51 (t, J = 7.97 Hz, 2H) 7.64 (t, J = 7.42 Hz, IH)
8.17 (d, J = 7.15 Hz, 2H). [00354] 7C.
[(S)-2-Phenyl-l-(4-phenyl-pyrimidin-2-yl)-ethyl]-carba
mic acid tert-butyl ester: 7A (57 mg, 0.15 mmol), 7B
(16 mg, 0.12 mmol), and Na2CO3 (31 mg, 0.30 mmol) were
dissolved in acetonitrile and heated to 120 C for 40
min using microwave irradiation. The reaction was
cooled to rt and filtered. The filtratewas dried in
vacuo to yield 75 mg (100%) of 7C which was carried
onto the next step without further purification. MS
276.1 (M+l) +. [00355] 7D.
(S)-2-Phenyl-l-(4-phenylpyrimidin-2-yI)ethanamine: 7C
(56 mg, 0.15 mmol) was dissolved in CH2CI2 (2.7 mL)
and treated with TFA (0.3 mL, 10% v/v) for 24 h at rt.
The solvent and TFA were evaporated in vacuo and the
residue redissolved in MeOH. The MeOH was evaporated
to yield 59 mg (100%) of 7D. MS 276.1 (M+l) +. [00356]
7E.
{4-[(S)-2-Phenyl-l-(4-phenyI-pyrimidin-2-yI)-ethylcarb
amoyl]- cyclohexylmethyl}-carbamic acid tert-bv l
ester: 7D (59 mg, 0.15 mmol), N-Boctranexamic acid (39
mg, 0.15 mmol) and HOBt (24 mg, 0.18 mmol) were
dissolved in DMF ( 1 mL). N-methylmorpholine (61 mg,
0.6 mmol) and EDCI (35 mg, 0.18 mmol) were added
sequentially and the reaction mixture was stirred at
rt for 4 h. The reaction was diluted with EtOAc,
washed with aqueous sodium choloride solution (5x),
dried over MgSO , filtered and evaporated to dryness
to yield 75 mg (97%) of 7E. MS 515.1 (M+H)+. [00357]
7F. Example 7 : 7E was treated according to the
procedure described for IE. The crude product was
re-dissolved in MeOHZH O (9:1) containing 0.1% TFA and
purified by prep HPLC to yield 40 mg (42%) of Example
7. 1H NMR (500 MHz, d4-Me0H) 5 1.40 (m, 2H) 1.57 (m,
IH) 1.76 (br d, J = 13.20 Hz, IH) 1.84 (br d, J =
12.65 Hz, 3H) 2.29 (tt, J = 12.10, 3.57 Hz, IH) 2.77
(d, J = 6.60 Hz, 2H) 3.14 (dd, J = 13.75, 8.80 Hz, IH)
3.37 (dd, J = 13.92, 6.25 Hz, IH) 5.42 (dd, J = 8.80,
6.05 Hz, IH) 7.16 (m, 3H) 7.21 (m, 2H) 7.53 (m, 3H)
7.83 (d, J = 5.50 Hz, IH) 8.17 (d, J = 7.70 Hz, 2H)
8.73 (d, J = 5.50 Hz, IH). HRMS m/z calc'd for C26H3
1N4O (M+H)+: 415.2498. Found 415.2488. Example 8
4-Aminomethyl-cyclohexanecarboxylic acid
[(S)-l-(6-oxo-4-phenyl-l,6-dihydropyrimidin-
2-yl)-2-phenyl-ethyl]-amide, trifluoroacetic acid salt
[00358] 8A:
[(S)-l-(6-Oxo-4-phenyl-l,6-dihydro-pyrimidin-2-yl)-2-p
henylethylj- carbamic acid r -butyl ester: 7A (50 mg,
0.13 mmol), ethyl 3- phenylpropiolate (46 mg, 0.26
mmol), and Hunig's base (34 mg, 0.26 mmol) were
dissolved in EtOH ( 1 mL) and heated to reflux for 3
d. The reaction was cooled to rtand the solvent
evaporated to dryness in vacuo. The residue was
re-dissolved in MeOH/H 2O (9:1) containing 0.1% TFA
and isolated by prep HPLC to yield 16 mg of the
desired product (31% yield). MS 392.1 (M+H) +. [00359]
8B. Example 8 : 8A (16 mg, 0.041 mmol) was converted
to Example 8 using the procedures described in 7D-F
with the exception that HOAt was used in place of
HOBt. 1H NMR (500 MHz, d4-Me0H) d 1.05 (m, 2H) 1.39
(m, 2H) 1.56 (m, IH) 1.73 (br d, J = 12.10 Hz, IH)
1.85 (br t, J = 14.57 Hz, 3H) 2.26 (ft, J = 12.40,
3.60 Hz, IH) 2.76 (d, J = 7.15 Hz, 2H) 3.13 (dd, J =
13.20, 8.80 Hz, IH) 5.06 (m, 1 H) 6.74 (s, IH) 7.23
(m, 5 H) 7.48 (m, 3H) 8.05 (d, J = 8.25 Hz, 2H) 8.47
(d, J = 7.70 Hz, 0.5H). HRMS m/z calc'd for C2
6H30N4O2 (M+H)+: 431.2447. Found 431.2467. Example 10
3-(2-{l-[(4-Aminomethyl-cyclohexanecarbonyl)-amino]-2-
phenyl-ethyl}-pyridin- 4-yl)-benzoic acid,
*s-trifluoroacetic acid salt [00360] A clear colorless
solution of 3E (0.013 g, 0.018 mmol) in MeOH (0.55 mL)
and 1.0 N NaOH (0.15 mL, 0.15 mmol) was heated to 60
C. After 1 h, the reaction was cooled to rt, acidified
with TFA and concentrated. Prep. HPLC [21 .2 x 100 mm;
10 min. gradient; 0-100 % B, 25 mL/min] gave Example
10 (0.013 g5 quantitative) as a white solid. 1H NMR
(500 MHz, CD3OD) d: 8.72 (d, J = 6.0 Hz, IH), 8.44 (s,
IH), 8.24 (d, J = 7.7 Hz, IH), 8.1 1-8.06 (m, 3H),
7.72 (t, J = 8.0 Hz, IH), 7.29-7.26 (m, 2H), 7.24-7.21
(m, 3H), 5.38 (t, J = 8.0 Hz, IH), 3.31-3.28 (m, 2H),
2.77 (d, J = 7.2 Hz, 2H), 2.32-2.28 (m, IH), 1.86-1.84
(m, 3H)5 1.77-1.75 (m, IH), 1.58-1.55 (m, IH),
1.42-1.32 (m, 2H), 1.10-1.02 (m, 2H). HRMS m/z calc'd
for C28H32N3O3 (MH-H)+: 458.2444. Found 458.2453.
Example 13 4-Aminomethyl-cyclohexanecarboxylic acid
{2-phenyl-l-[4-(li -pyrrol-3-yl)-
pyridin-2-yl]-ethyl}-amide, fs-trifluoroacetic acid
[00361] 13A. 4-Aminomethyl-cyclohexanecarboxyIic acid
{2-phenyl-l-[4-
(l-triisopropylsilanyl-lT-pyrrol-3-yI)-pyridin-2-yl]-e
thyl}-amide, bistrifluoroacetic acid salt: This
compound was prepared from 3D following the procedures
described in example 3E using
l-(Triisopropylsilyl)pyrrole-3-boronic acidin place of
3-(methoxycarbonyl)phenylboronic acid to give 13A
(0.013 g, 16%) as a brown residue. MS 559.3 (M+H)+.
[00362] 13B. Example 13: To a clear, brown solution of
13A (0.01 3 g, 0.0165 mmol) in THF (0.23 mL) was added
1.0 M TBAF in THF (0.046 mL, 0.046 mmol). After 30
min, a few drops of water were added and the reaction
was concentrated to give a brown residue. Prep. HPLC
[21.2 x 100 mm; 8 min. gradient; 0-100% B, 25 mL/min.]
provided Example 13 (0.0044 g, 42%) as an off-white
solid. ] NMR (500 MHz, CD3OD) 5: 8.29 (d, J = 6.6 Hz5
IH), 7.92 (bs, IH), 7.89 (dd, J = 6.6, 1.6 Hz, IH),
7.75 (t, J = 1.6 Hz, IH), 7.29-7.26 (m, 2H), 7.24-7.20
(m, 3H)5 6.96 (dd, J = 3.3, 1.6 Hz, IH), 6.76 (dd, J =
3.3, 1.6 Hz, IH), 5.23 (t, J = 8.2 Hz, IH), 3.27- 3.21
(m, 2H), 2.77 (d, J = 7.2 Hz, 2H), 2.29-2.25 (m, IH),
1.89-1.83 (m, 3H), 1.76- 1.73 (m, IH), 1.70-1.64 (m,
IH), 1.43-1.33 (m, 2H), 1.10-1.04 (m, 2H). HRMS m/z
calc'd for C25H3 1N4O (M+H)+: 403.2498. Found
403.2483. Example 15
4-Aminomethyl-cyclohexanecarboxylic acid
[l-(2'-amino-[4,4']bipyridinyl-2-yl)- 2-phenyI-ethyl]
-amide, ps-trifluoroacetic acid salt [00363] To a
sealable vial with a teflon cap was added 3D (0.094 g,
0.2 mmol), Pd(dppf)Cl 2"CH2Cl2 complex (0.122 g, 0.15
mmol), K3PO4 (0.106 g, 0.5 mmol), 2-
fluropyridine-4-boronic acid (0.042 g, 0.3 mmol), and
DMSO (3 mL). The mixture was degassed by bubbling
argon for 10 min, the tube was sealed, and the
reaction was placed in a preheated oil bath (95 0C).
After 18 h, the reaction mixture was cooled to 



rt, diluted with EtOAc (10 mL), washed with water (10
mL), brine (10 mL), dried over Na2SO4, filtered and
concentrated. The residue was dissolved in 50%
TFA/CH2C12 (2 mL). After 18 h the reaction was
concentrated. Prep. HPLC [30 X 100 mm, 12 min.
gradient, 30 to100% B, 30 mL/min.) provided 0.096 g of
the bipyridyl derivative as a white solid. [00364] A
suspension of the bipyridyl derivative in concentrated
NH4OH (5 mL) was microwaved at 140 0C for 140 min. The
reaction mixture was cooled to rt, filtered, and
concentrated. Prep. HPLC [30 x 100 mm, 10 min.
gradient, 20 to100% B, 30 mL/min.) gave Example 15
(0.0030 g, 1.9%) as a white solid. 1H NMR (500 MHz,
CD3OD) d: 0.98-1.09 (m, 2 H), 1.33-1.44 (m, 2 H),
1.54-1.59 (m, 1 H), 1.72-1.85 (m, 4 H), 2.21-2.27 (m,
1 H), 2.76 (d, J = 7.2 Hz, 2 H), 3.12-3.23 (m, 2 H),
5.30- 5.33 (m, 1 H), 7.10-7.23 (m, 7 H), 7.50 (s, 1
H), 7.61 (d, J = 5.5 Hz, 1 H), 7.94 (d, J = 6.6 Hz, 1
H), 8.74 (d, J = 5.5 Hz, 1 H). HRMS m/z calc'd for
C26H32N5O (M+H)+: 430.2607. Found 430.2601. Example 21
4-Aminomethyl-cyclohexanecarboxyIic acid
{l-[4-(4-cyano-3-fluoro-phenyl)-
pyridin-2-yI]-2-phenyl-ethyl}-amide,
6/s-trifluoroacetic acid salt [00365] To a flame-dried
flask was added 3D (0. 150 g, 0.3 18 mniol), 4-cyano-
3-fluoro plienylboronic acid (0.131 g, 0.795 mrnol),
r(diberizylideneacetone)dipalladmm (0) (0.0146 g,
0.0159 mrnol), tri-^butylphosphonium tetrafluoroborate
(0.01 H g, 0.038 mmol), and cesium carbonate (0.207 g,
0.636 mmol). The flask was purged with argon for
several minutes and degassed dioxane (1.6 mL) was
added. The purple suspension was stirred at rt for Ih
and then placed in a preheated (90 C) oil bath.- After
14 h, the reaction was cooled to rt, diluted with
CH2Cl2, and filtered through a 0.45 mm nylon filter
and the filtrate was concentrated to yield a yellow
solid. The solid was dissolved in CH Cl2 and NH4OH was
added and the biphasic mixture was stirred vigorously
for 10 min. The layers were separated and the organic
layer was washed with brine, dried over MgSO4,
filtered, and concentrated to give an off-white solid
weighing 0.200 g. The solid was dissolved in 30% TFA
in CH2Cl2 (1O mL). The reaction was stirred at rt for
Ih and then concentrated. Prep, HPLC [ 21.2 x 100 mm;
8 min. gradient; 0-100 % B; 25mL/min.] afforded
Example 21 (0.146 g, 67%) as a white solid. 1HNMR (500
MHz, CD3OD) d: 8.70 (d, J = 5.0 Hz, IH), 7.93-7.90 (m,
IH), 7.77 (dd, J = 5.5, 1.6 Hz, IH), 7.74 (dd, J =
10.4, 1.6 Hz, IH), 7.71-7.68 (m, 2H), 125-1.23 (m,
2H), 7.20-7.17 (m, 3H), 5.33 (dd, J = 8.8, 7.2 Hz,
IH), 3.24 (dd, J = 13.5, 6.9 Hz, IH), 3.16 (dd, J =
13.5, 8.5 Hz, IH), 2.76 (d, J = 7.2 Hz, 2H), 2.28-2.23
(m, IH), 1.85-1.72 (m, 4H), 1.58-1.54 (m, IH),
1.41-1.34 (m, 2H), 1.08-1.00 (m, 2H). 19F NMR (470
MHz, CD3OD) d: -77.27, -108.45. HRMS m/z calc'd for
C28H30N4OF (M+H)+: 457.2404. Found 457.2420.Example 22
4-Aminomethyl-cyclohexanecarboxylic acid
{l-[4-(4-cyano-3-fluoro-phenyI)-
pyridin-2-yI]-2-phenyl-ethyl}-amide,
6/s-trifluoroacetic acid salt [00366] To a flame-dried
flask was added (+)-3D (0.258 g, 0.546 mmol), 4-
cyano-3-fluoro phenylboronic acid (0.225 g, 1.36
mmol), Ms(dibenzylideneacetone)dipalladium (0) (0.0247
g, 0.027 mmol), t -tbutylphosphonium tetrafluoroborate
(0.0188 g, 0.065 mmol), and cesium carbonate (0.355 g,
1.09 mmol). The flask was purged with argon for
several minutes and degassed dioxane (2.7 mL) was
added. The purple suspension was stirred at rt for Ih
and then placed in a preheated (90 C) oil bath. After
14 h, the reaction was cooled to rt, diluted with
CH2CI2, and filtered through a 0.45 mm nylon filter
and the filtrate was concentrated to yield a yellow
residue weighing 0.419 g. The residue was dissolved in
CH2Cl2 (10 mL) followed by the addition of TFA (4.0
mL). The reaction was stirred at rt for Ih and then
concentrated. Prep. HPLC [ 30 x 100 mm; 12 min.
gradient; 25-100 % B; 30 mL/min.] afforded Example 22
(0.1 19 g, 32%) as a white solid. Example 23
4-Aminomethyl-cyclohexanecarboxylic acid
(l-[4-(4-cyano-3-fluoro-phenyl)-
pyridin-2-yl]-2-phenyl-ethyl}-amide, t-trifluoroacetic
acid salt [00367] To a flame-dried flask was added
(-)-3D (0.234 g, 0.495 mmol), 4- cyano-3-fluoro
phenylboronic acid (0.204 g, 1.24 mmol),
r(dibenzylideneacetone)dipalladium (0) (0.0226 g,
0.025 mmol), tri-/-butylphosphonium tetrafluoroborate
(0.0172 g, 0.059 mmol), and cesium carbonate (0.322 g,
0.99 mmol). The flask was purged with argon for
several minutes and degassed dioxane (2.5 mL) was
added. The purple suspension was stirred at rt for 1 h
and then placed in a preheated (90 C) oil bath. After
14 h the reaction was cooled to rt, diluted with CH2Cl
, and filtered through a 0.45 mm nylon filter and the
filtrate was concentrated to yield a yellow residue
weighing 0.420 g. The residue was dissolved in CH2Cl2
( 10 mL) followed by the addition of TFA (4.0 mL). The
reaction was stirred at rt for Ih and then
concentrated. Preparatory HPLC [ 30 x 100mm; 12 min.
gradient; 25-100 % B; 30mL/min.] afforded Example 23
(0.142 g, 42%) as a white solid. [00368] Alternative
coupling procedure: To a flame-dried flask was placed
chiral, nonracemic (-)-3D (0.300 g, 0.635 mmol),
4-cyano-3-fluoro phenylboronic acid (0.262 g, 1.59
mmol), Pd(dppi)Cl 2"CH2Cl2 (0.05 18 g, 0.0635 mmol)
and K3PO4 (0.337 g, 1.59 mmol). The flask was purged
with Argon for several minutes and then DMSO
(degassed, 4.20 mL) was added. The suspension was
heated to 90 C. After 15 h, the reaction was cooled to
rt and additional 4-cyano-3-fluoro phenylboronic acid
(0.105 g, 0.635 mmol), Pd(dppf)Cl2 CH2Cl2 (0.0518 g,
0.0635 mmol) and K3PO4 (0.134 g, 0.635 mmol) were
added. Argon was bubbled through the reaction for 5
min. and then the reaction was placed in a preheated
oil bath (90 C). After 5 h, the reaction was cooled to
rt, diluted with CH2Cl2 (400 mL), washed with water,
2.0 N Na2CO3, brine, dried over MgSO4, filtered and
concentrated to give 0.575 g as a redbrown solid. The
red-brown solid was dissolved in 30% TFA/CH2C12 (30
mL). After 30 min, the reaction was concentrated.
Prep. HPLC [30 x 250 mm, 30 min gradient, 30-100%B, 30
mL/min.] gave Example 23 (0.234 g, 54%) as a white
solid. Example 25 4-Aminomethyl-cyclohexanecarboxyIic
acid {l-[4-(3-amino-li?-indazol-6-yl)-
pyridin-2-yl]-2-phenyl-ethyl}-amide,
Ms-trifluoroacetic acid [00369] A suspension of
Example 21 (0.0261 g, 0.038 mmol) in n-butanol (0.38
mL) and hydrazine monohydrate (0.14 mL, 4.56 mmol) was
microwaved at 150 0C for 10 min. The resulting clear,
yellow solution was concentrated. Prep HPLC [21.2 x
100 mm; 8 min. gradient; 0-100% B, 25 mL/min] gave
Example 25 (0.0195 g, 63%) as a yellow solid. 1H NMR
(500 MHz, CD3OD) d: 8.69 (d, J = 5.5 Hz, IH), 8.02 (d,
J = 8.2 Hz, IH), 7.92 (dd, J = 5.8, 1.9 Hz, IH), 7.85
(bs, IH), 7.75 (bs, IH), 7.49 (dd, J = 8.5, 1.4 Hz,
IH), 7.28-7.25 (m, 2H), 7.22-7.19 (m, 3H), 5.35 (t, J
= 7.7 Hz, IH), 3.25 (d, J = 8.2 Hz, 2H), 2.77 (d, J =
6.6 Hz, 2H), 2.30-2.25 (m, IH), 1.86- 1.74 (m, 4H),
1.59-1.54 (m, IH), 1.43-1.33 (m, 2H), 1.10-1.01 (m,
2H). HRMS m/z calc'd for C28H33N6O (M+H)+: 469.2716.
Found 469.2699.Example 26
(+)-4-Aminomethyl-cyclohexanecarboxylic acid
{l-[4-(3-amino-l -indazol-6-yl)-
pyridin-2-yI]-2-phenyI-ethyl}-amide,
bis-trifluoroacetic acid [00370] A suspension of
Example 23 (0.095 g) in n-butanol (3.0 mL) and
hydrazine monohydrate (1.0 mL) was microwaved at 150 C
for 10 min. The resulting clear, bright yellow
solution was concentrated. Prep HPLC [21.2 x 100 mm; 8
min. gradient; 20-100% B, 20 mL/min.] gave Example 26
(0.069 g, 71%) as a yellow solid. [a]D 252 = +5.52 (c
= 0.80; MeOH). Example 27
4-AminomethyI-cyclohexanecarboxylic acid
{l-[4-(3-amino-l,2-benzisoxazoI-6-
yl)-pyridin-2-yl]-2-phenyl-ethyl}-amide,
bis-trifluoroacetic acid [00371] To a clear, colorless
solution of acetohydroxamic acid (0.0148 g, 0.197
mmol) in DMF (0.66 mL) was added potassium tt-butoxide
(0.022 Ig, 0.197 mmol). The resulting white suspension
was stirred vigorously for 30 min. and then Example 21
(0.030 g, 0.0438 mmol) was added. After 7.5 h, the
reaction was stopped by adding brine and extracting
with EtOAc (5x). The combined organic layers were
washed with brine, dried over Na2SO4, filtered, and
concentrated to give a clear, colorless residue. Prep.
HPLC [21.2 x 100 mm; 8 min. gradient; 0-100% B, 20
mL/min.] gave Example 27 (0.0073 g, 20%) as a pale,
yellow solid. 1H NMR (500 MHz, CD3OD) d: 8.69 (d, J =
6.0 Hz, IH), 8.00 (dd, J = 5.8, 2.0 Hz, IH), 7.97 (bs,
IH), 7.94 (d, J = 8.2 Hz, IH), 7.82 (s, IH), 7.65 (dd,
J = 8.2, 1.6 Hz, IH), 7.29-7.26 (m, 2H), 7.23-7.20 (m,
3H), 5.36 (t, J = 8.0 Hz, IH), 3.28-3.25 (m, 2H), 2.77
(d, J = 7.2 Hz, 2H), 2.31-2.26 (m, IH), 1.85-1.82 (m,
3H), 1.76-1.74 (m, IH), 1.57-1.54 (m, IH), 1.41-1.34
(m, 2H), 1.10-1.04 (m, 2H). HRMS m/z calc'd for
C28H32N5O2 (M+H)+: 470.2556. Found 470.2549. Example
28 (+)-4-Aminomethyl-cyclohexanecarboxyIic acid
{l-[4-(3-amino~l,2-benzisoxazol-
6-yl)-pyridin-2-yl]-2-phenyl-ethyl}-amide,
bis-trifluoroacetic acid [00372] Example 28 was
prepared from Example 22 following the procedures
described in Example 27. [a]D 25 = +3.14 (c = 1.0;
MeOH).Example 29
(-)-4-AminomethyI-cyclohexanecarboxylic acid
{l-[4-(3-amino-l,2-benzisoxazol-
6-yI)-pyridin-2-yI]-2-phenyl-ethyl}-amide,
bis-trifluoroacetic acid [00373] Example 29 was
prepared from 23 following the procedures described in
Example 27. Example 33
4-Aminomethyl-cyclohexanecarboxylic acid
{l-[4-(3-hydroxy-li?-indazol-5-yl)-
pyridin-2-yl]-2-phenyl-ethyl}-amide,
Ms-trifluoroacetic acid salt [00374] 33A.
2-Fluoro-5-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-y
l)- benzoic acid methyl ester: A suspension of
5-bromo-2-fluorobenzoic acid (1.1 16 g, 5.1 mmol) and
thionyl chloride (1.49 mL, 20.4 mmol) in
1,2-dichloroethane (10 mL) was heated at 85 0C. After
for 3.5 h, the reaction was cooled to rt and
concentrated. Methanol (10 mL) was added carefully,
and the resulting solution was stirred at rt. After 30
min, the reaction was concentrated. The residue was
dissolved in EtOAc (25 mL), washed with sat. NaHCO3,
brine, dried over Na SO4, filtered and concentrated to
give the ester (1.18 g, 99%) as a colorless oil. MS
233.0 (M + H)+. [00375] To a round-bottomed flask
equipped with a condenser was added the ester (0.7 g,
3.0 mmol), Pd(dppf)Cl2"CH2Cl2 complex (0.073 g, 0.090
mmol), KOAc (0.884 g, 9.0 mmol), (pinacolato)diboron
(1.524 g, 6.0 mmol), and DMSO (20 mL). The mixture was
degassed by bubbling argon for 10 min, and then the
reaction was heated at 80 0C. After 4 h, the reaction
was cooled to rt, diluted with EtOAc, washed with
water, brine, dried over Na2SO4, filtered and
concentrated. Column chromatography on silica gel
(gradient elution 0-10% EtOAc/Hexane, then 10%
EtOAc/Hexane) gave 33A (1.2 g) as a white solid. MS
281.09 (M + H)+. [00376] 33B. Example 33:To a sealable
tube was added Pd(dppf)Cl2"CH2Cl2 complex (0.016 g,
0.15 mmol), K3PO4 (0.106 g, 0.5 mmol), 33A (0.168 g,
0.6 mmol), 3D (0.095 g 0.2 mmol), and DMSO (3 mL). The
mixture was degassed by bubbling argon for 10 min, and
then the reaction was heated at 95 0C. After 18 h, the
reaction was cooled to rt, diluted with EtOAc (10 mL),
washed with water (10 mL), brine (10 mL), dried over
Na SO4, filtered and concentrated. The residue was
dissolved in 50%TFA/CH2C12 (2 mL) and stirred at rt.
After 2 h, the reaction was concentrated. Prep. HPLC
(30 x 100 mm, 12 min. gradient, 30 tol00% B, 30
mL/min.) provided the biphenyl compound (0.054 g) as a
white solid. [00377] A suspension of the biphenyl
compound (0.054 g) in 1-butanol (3 mL) and hydrazine
monohydrate ( 1 mL) was microwaved at 150 0C for 10
min. The reaction was cooled to rt and concentrated.
Prep. HPLC (21.2 X 100 mm, 8 min. gradient, 20 tol00%
B, 20 mL/min.) gave Example 33 (0.008 g, 6%) as a
yellow solid. 1H NMR (500 MHz, CD3OD) 5: 1.03-1.10 (m,
2 H), 1.32-1.43 (m, 2 H), 1.54- 1.60 (m, 1 H),
1.75-1.77 (m, 1 H), 1.84-1.86 (m, 3 H), 2.27-2.32 (m,
1 H), 2.77 (d, J = 7.1 Hz, 2 H), 3.27-3.34 (m, 2 H),
5.33-5.36 (m, 1 H), 7.21-7.29 (m, 5 H), 7.48 (d, J =
8.8 Hz, 1 H), 7.91 (dd, J 1.6 Hz, 8.8 Hz, IH),
8.05-8.06 (m, 2 H), 8.26 (d, J = 1.6 Hz, 1 H), 8.59
(d, J = 6.6 Hz, 1 H). HRMS m/z Calc'd for C28H32N5O2
(M + H)+: 470.2556. Found 470.2566. [00378]
Alternative preparation of Example 33: A mixture of
Example 52 in 1-butanol and hydrazine monohydrate was
microwaved at 160 0C for 1 h. Concentration and
purification by Prep HPLC as described above gave
Example 33. Example 34
4-Aminomethyl-cyclohexanecarboxylic acid
[l-(6-methoxy-4-phenyl-pyridin-2- yl)-2-phenyI-ethyl]
-amide, 6/s-trifluoroacetic acid salt [00379] 34A.
2-methoxy-6-methyl-4-phenylpyridine: To a solution of
6- methyl-4-phenyl-l -pyridin-2-one (0.185 g, 1 mmol,
prepared according to a modified procedure described
by Thesing, J . and Muller, A. Chem. Ber., 1957, 90,
711.) in chloroform (4 mL) was added Ag2CO3 (0.386 g,
1.4 mmol) and iodomethane (0.62 mL, 10 mmol). The
resulting suspension was stirred in the dark for 18 h.
The reaction was filtered and the solid was washed
with CH2Cl . The filtrate was concentrated to give a
residue. Column chromatography on silica gel (0-10%
EtOAc/Hexane) afforded 34A (0.14 g, 70%) as a clear,
colorless oil. MS 200.2 (M+H)+. [00380] 34B.
6-Methoxy-4-phenyl-pyridine-2-carbaldehyde: A solution
of compound of 34A (0.14 g, 0.7 mmol),
-bromosuccinimide (0.25 g, 1.4 mmol), and benzoyl
peroxide (0.0085 g, 0.035 mmol) in CCl4 (3 mL) was
heated at 80 C. After24 h, the reaction was cooled to
rt, diluted with EtOAc (10 mL), washed with water,
sat. NaHCO3, brine, dried over Na2SO4, filtered and
concentrated to give a brown residue. The brown
residue was dissolved in morpholine (2 mL), heated at
60 0C for 3 h, and then cooled to rt. The reaction
mixture was diluted with EtOAc (15 mL), washed with 5%
citric acid solution (until the aqueous layer had a pH
4), sat. NaHCO3, brine, dried over Na2SO4, filtered
and concentrated. Column chromatography on silica gel
(0-5% EtOAc) afforded 34B (0.055 g, 37%) as a white
solid. 1H NMR (400 MHz, CDCl3) d: 4.08 (s, 3 H), 7.18
(d, J = 1.3 Hz, 1 H), 7.46- 7.52 (m, 3 H), 7.64-7.67
(m, 2 H), 7.83 (d, J = 1.3 Hz, 1 H), 10.02 (s, 1 H).
HRMS m/z Calc'd for Ci3H12NO2 (M + H)+: 214.0868.
Found 214.0868. [00381] 34C.
l-(6-Methoxy-4-phenyl-pyridin-2-yl)-2-phenyl-ethylamin
e, 6/s-trifluoroacetic acid salt: To a cooled (0 C)
solution of 34B (0.055 g, 0.26 mmol) in THF (0.52 mL)
was added 1.0 M LiHMDS in THF (0.28 mL, 0.28 mmol).
After 15 min, 2.0 M BnMgCl in THF (0.15 mL, 0.30 mmol)
was added dropwise. The resulting solution was stirred
at 0 C for 30 min and then quenched with sat. NH4Cl (
1 mL) and then diluted with water. The reaction was
extracted with EtOAc (15 mL). The combined organic
layers were washed with sat. NaHCO3, brine, dried over
Na2SO4, filtered and concentrated. Prep. HPLC (30 X100
mm, 12 min. gradient, 30 tol00% B, 30 mL/min.) gave
34C (0.067 g, 48%) as a white solid. 1H NMR (500 MHz,
CD3OD) d: 3.24 (dd, J = 9.3 Hz, 13.2 Hz, 1 H),
3.30-3.35 (m, 1 H), 4.04 (s, 3 H), 4.65 (dd, J = 6.1
Hz, 8.8 Hz, 1 H), 6.82 (d, J = 1.1 Hz, 1 H), 6.98 (d,
J = 1.1 Hz, 1 H), 7.1 1-7.13 (m, 2 H), 7.23-7.30 (m, 3
H), 7.39-7.49 (m, 5 H). HRMS m/z Calc'd for C20H2 1N2O
(M + H)+: 305.1654. Found 305.1645. [00382] 34D.
Example 34: To a solution of 34C (0.067 g, 0.13 mmol)
in DMF (2 mL) was added Boc-tranexamic acid (0.036 mL,
0.14 mmol), triethylamine (0.088 mL, 0.63 mmol), HOBt
(0.026 g, 0.19 mmol), and EDCI (0.036 g, 0.19 mmol).
The reaction mixture was stirred at rt for 2 h, at 40
C for 2 h, and then at rt for 18 h. The reaction
mixture was diluted with EtOAc (25 mL), washed with
water, sat. NaHCO3, brine, dried over Na2SO4, filtered
and concentrated to give the amide (0.090 g) as a
yellow solid. MS 544.4 (M+H)+. [00383] The yellow
solid (0.045 g, 0.08 mmol) was dissolved in 50%
TFA/CH2C 12 (2 mL). After 2 h, the reaction was
concentrated to give a residue. Prep.HPLC (30 x 250
mm, 20 min. gradient, 30 to100% B, 30 mL/min.) gave
Example 34 (0.024 g, 57%) as a white solid. 1H NMR
(SOO MHZ CD3OD) : 1.01-1.09 (m, 2 H), 1.34-1.48 (m, 2
H), 1.53-1.60 (m, 1 H), 1.70-1.73 (m, 1 H), 1.83-1.85
(m, 3 H), 2.22-2.29 (m, 1 H), 2.76 (d, J = 7.2 Hz, 2
H), 3.07 (dd, J = 8.8 Hz, 13.8 Hz, 1 H), 3.27-3.31 (m,
1 H), 4.00 (s, 3 H), 5.21-5.24 (m, 1 H), 6.91 (d, J =
1.1 Hz, 1 H), 7.04 (d, J = 0.8 Hz, 1 H), 7.15-7.25 (m,
5 H), 7.40-7.47 (m, 3 H), 7.58-7.60 (m, 2 H). HRMS m/z
Calc'd for C28H34N3O2 (M + H)+: 444.2651 . Found
444.2646. Example 35
4-Aminomethyl-cyclohexanecarboxylic acid
[l-(6-oxo-4-phenyl-l,6-dihydropyridin-
2-yI)-2-phenyl-ethyl] -amide, trifluoroacetic acid
salt [00384] To a cooled (0 0C) solution of the amide
from 34D (0.045 g, 0.08 mmol) in CH2Cl2 ( 1 mL) was
added BBr3 (0.078 mL, 0.8 mmol). The reaction was
warmed to rt. After 2 h, the reaction was cooled to 0
C, quenched with MeOH, and then concentrated. Prep.
HPLC (30 x 250 mm, 20 min. gradient, 30 tolOO% B, 30
mL/min.) gave the Zw-TFA salt of the cyclohexyl
methylamine derivative (0.034 g, 61%) as a white
solid. [00385] A solution of the bis-TFA salt of the
cyclohexyl methylamine derivative (0.028 g, 0.042
mmol) and BBr3 (1.0 M in CH2Cl2 , 0.42 mL, 0.42 mmol)
in CH2Cl2 ( 1 mL) was heated at 60 0C. After 2h, the
reaction was cooled to 0 C, quenched with MeOH, and
concentrated. Prep. HPLC (21.2 X 100 mm, 8 min.
gradient, 20 tol00% B, 20 mL/min.) afforded Example 35
(0.008 g, 35%) as a pink solid. 1 NMR (500 MHz, CD3OD)
d: 0.96-1.09 (m, 2 H), 1.27-1.46 (m, 2 H), 1.51- 1.62
(m, 2 H), 1.81-1.85 (m, 3 H), 2.15-2.22 (m, 1 H), 2.76
(d, J = 7.2 Hz, 2 H), 3.02 (dd, J = 9.9 Hz, 13.7 Hz, 1
H), 3.23 (dd, J = 6.0 Hz, 13.7 Hz, 1 H), 5.11 (dd, J =
6.0 Hz, 9.9 Hz, 1 H), 6.62 (s, 2 H), 7.18-7.31 (m, 5
H), 7.46-7.51 (m, 3 H), 7.60-7.62 (m, 2 H). HRMS m/z
Calc'd for C27H32N3O2 (M + H)+: 430.2495. Found
430.2497. Example 36
4-Aminomethyl-cyclohexanecarboxylic acid
[l-(l-methyl-6-oxo-4-phenyl-l,6-
dihydro-pyridin-2-yl)-2-phenyl-ethyl]-amide,
trifluoroacetic acid salt[00386] 36A.
6-(l-Amino-2-phenyI-ethyl)-l-methyl-4-phenyl-li
-pyridin- 2-one: A solution of 34C (0.15 g, 0.28 mmol)
in concentrated HCl ( 1 mL) was heated at 130 0C.
After 3h, the reaction was cooled to rt and
concentrated. The residue was suspended in CH2Cl (4
mL) and benzophenone imine (0.047 mL, 0.28 mmol) was
added. The reaction was stirred at rt with exclusion
of moisture via a drying tube. After 18 h,
triethylamine (0.039 mL, 0.28 mmol) and additional
benzophenone imine (0.047 mL, 0.28 mmol) were added
and the mixture was refluxed. After 18 h, the reaction
was cooled to rt, diluted with CH Cl2, washed with
brine, dried over Na2SO4, filtered, and concentrated.
Column chromatography on silica gel (0-10%
EtOAc/hexane, then 10% EtOAc/hexanes, and then 100%
EtOAc) afforded the imine (0. 18 g) as an off-white
gum. HRMS m/z Calc'd for C32H27N2O (M + H)+: 455.21
23. Found 455:21 14. [00387] To a solution of the
imine in DMF (4 mL) was added NaH (60% dispersion in
mineral oil, 0.01 8 g, 0.44 mmol). The brown
suspension was stirred at rt for 30 min and then
iodomethane (0.027 mL, 0.44 mmol) was added. After 1
h, the reaction was quenched with water and extracted
with EtOAc. The combined organic layers were washed
with sat. NaHCO , brine, dried over Na2SO4, filtered,
and concentrated. Column chromatography on silica gel
(0-50% EtOAc/hexane) afforded a 2:1 mixture of the
JV-methyl pyridone and O-methyl pyridone (0.12 g) as a
brown oil. [00388] A solution of the iV-methyl
pyridone and O-methyl pyridone mixture (0. 12 g, 0.26
mmol) in ether (4 mL) and 1.0 N HCl (3 mL) was stirred
at rt. After 18 h, the reaction was concentrated.
Prep. HPLC (21.2 X250 mm, 30 min. gradient, 30 tol00%
B, 30 mL/min.) afforded 36A (0.050 g, 43%) as a white
solid. 1H NMR (500 MHz, CD3OD) 5: 3.29-3.34 (m, 4 H),
3.41 (dd, J = 6.1 Hz, 13.2 Hz, 1 H), 5.03 (dd, J = 6.6
Hz, 8.8 Hz, 1 H), 6.80 ( d, J = 2.2 Hz, 1 H), 7.05 (d,
J = 1.6 Hz, 1 H), 7.20-7.22 (m, 2 H), 7.29-7.35 (m, 3
H), 7.49-7.54 (m, 3 H), 7.71-7.73 (m, 2 H). HRMS m/z
Calc'd for C20H2IN2O (M + H)+: 305.1654. Found
305.1645. [00389] 36B. Example 36: Compound 36A was
converted to Example 36 according to the procedures
described in 34D. 1H NMR (500 MHz, CD3OD) d: 0.99-
1.08 (m, 2 H), 1.36-1.43 (m, 2 H), 1.53-1.58 (m,
1H)5-1.69-1.7 1 (m, 1 H), 1.79-1.85 



(m, 3 H), 2.18-2.24 (m, 1 H), 2.75 (d, J = 7.2 Hz, 2
H), 3.10 (dd, J = 8.8 Hz, 13.8 Hz,1 H), 3.23 (dd, J =
6.6 Hz, 13.8 Hz 1 H), 3.55 (s, 3 H), 5.37-5.41 (m, 1
H), 6.70 ( d, J = 1.6 Hz, 1 H), 6.85 (d, J = 2.2 Hz, 1
H), 7.21-7.30 (m, 5 H), 7.46-7.53 (m, 3 H), 7.66-7.68
(m, 2 H). HRMS m/z Calc'd for C28H33N3O2 (M + H)+:
444.2651. Found 444.2669. Example 37
4-Aminomethyl-cyclohexanecarboxylic acid
[l-(6-amino-4-phenyl-pyridin-2-yl)- 2-phenyl-ethyl]
-amide, t-trifluoracetic acid salt [00390] 37A.
2-chloro-6-methyl-4-phenylpyridine: A suspension
6-methyl- 4-phenyl-l -pyridin-2-one (0.185 g, 1.0
mmol) and POCl3 (0.56 niL, 6 mmol) in DMF ( 1 mL) was
heated to 110 C. After 1.5 h, the reaction was cooled
to rt, quenched with water and extracted with EtOAc.
The combined organic layers were washed with sat.
NaHCO3, brine, dried over Na2SO4, filtered, and
concentrated. Colurnn chromatography on silica gel
(0-10% EtOAc/Hexane) provided 37A (0.143 g, 70%) as a
yellow oil. MS 204.1 (M + H)+ and 206. 1 (M+2+H)+.
[00391] 37B.
l-(6-chloro-4-phenyl-pyridin-2-yl)-2-phenyl-ethylamine
, bistrifluoroacetic acid salt: Compound 37A was
converted to 37B according to the procedures described
in examples 34B and 34C. 1H NMR (400 MHz, CD3OD) d:
3.16-3.35 (m, 2 H), 4.74 (dd, J = 6.6 Hz, 8.8 Hz, 1
H), 7.14 (d, J = 6.2 Hz, 1 H), 7.20 (d, J = 1.8 Hz, 1
H), 7.25-7.33 (m, 4 H), 7.46-7.54 (m, 5 H), 7.71 (d, J
= 1.8 Hz, 1 H). HRMS m/z Calc'd for Ci9H18ClN2 (M +
H)+: 309.1159. Found 309.1151. [00392] 37C.
{4-[l-(6-Chloro-4-phenyl-pyridin-2-yl)-2-phenylethylca
rbamoyl]- cyclohexylmethyl}-carbamic acid tett-butyl
ester: To a solution of 37B (0.067 g, 0.12 mmol) in
DMF (3 mL) was added Boc-tranexamic acid (0.035 mL,
0.14 mmol), triethylamine (0.087 mL, 0.62 mmol), HOBt
(0.025 g, 0.19 mmol), and EDCI (0.036 g, 0.19 mmol).
The reaction mixture was stirred at rt for 18 h. The
reaction mixture was diluted with EtOAc (25 mL),
washed with water, sat. NaHCO3, brine, dried over
Na2SO4, filtered and concentrated. Column
chromatography on silica gel (0-50% EtOAc/hexane) gave
the amide 37C (0.045 g, 68%) as a white solid. MS
548.3 (M + H)+ and 550.4 (M+2+H)+. [00393] 37D.
Example 37: To a sealable tube was added 37C (0.045 g,
0.082 mmol), benzophenone imine (0.028 mL, 0.16 mmol),
Pd(OAc)2 (0.0018 g, 0.0082mmol), BINAP (0.0077 g,
0.012 mmol),Cs2CO3 (0.064 g, 0.2 mmol) and DMSO (0.55
mL). The mixture was degassed by bubbling argon for 10
min, the tube was sealed, and the reaction was heated
at 85 0C. After 18h, the reaction was cooled to rt,
poured into water and extracted with CH2Cl2 (3 x). The
combined organic layers were washed with brine, dried
over Na2SO4, filtered and concentrated to give the
benzophenone imine derivative (0.10 g) as a yellow
oil. MS 693.2 (M + H)+. [00394] The benzophenone imine
derivative was dissolved in THF ( 1 mL) and 4.0 M HCl
in 1,4-dioxane (1.0 mL) was added, followed by water
(0.5 mL). After 1 h, the solvent was removed, and the
residue was dissolved in 50% TFAZCH2Cl (4 mL). After
0.5 h, the reaction was concentrated. Prep. HPLC (21.2
x 100 mm, 8 min. gradient, 20 tol00% B. 20 mL/min.)
gave Example 37 (0.020 g, 37%) as a white solid. 1H
NMR (500 MHz, CD3OD) d: 1.00-1.08 (m, 2 H), 1.28-1.44
(m, 2 H), 1.52- 1.60 (m, 1 H), 1.69-1.72 (m, 1 H),
1.82-1.85 (m, 3 H), 2.21-2.26 (m, 1 H), 2.76 (d, J =
7.2 Hz, 2 H), 3.15-3.26 (m, 2 H), 5.15-5.18 (m, 1 H),
7.05 (s, 2 H), 7.22-7.31 (m, 5 H), 7.53-7.56 (m, 3 H),
7.68-7.70 (m, 2 H). HRMS m/z Calc'd for C27H33N4O (M +
H)+: 429.2654. Found 429.2655. Example 38
4-Aminomethyl-cyclohexanecarboxylic acid
[l-(6-chloro-4-phenyl-pyridin-2-yl)- 2-phenyl-ethyl]
-amide, 6/s-trifluoroacetic acid salt [00395] Example
38 can be prepared by deprotection of the
Boc-protected 37C with TFA as was previously
described. 1H NMR (500 MHz, CD3OD) d: 1.00-1.09 (m, 2
H), 1.31-1.46 (m, 2 H), 1.51-1.59 (m, 1 H), 1.67-1.73
(m, 1 H), 1.80-1.87 (m, 3 H), 2.20-2.27 (m, 1 H), 2.76
(d, J = 7.2 Hz, 2 H), 3.07 (dd, J = 9.6 Hz, 13.5 Hz, 1
H), 3.21 (dd, J = 6.3 Hz, 13.5 Hz, 1 H), 5.24-5.27 (m,
1 H), 7.15-7.26 (m, 5 H), 7.37 (s, 1 H), 7.44-7.51 (m,
3 H), 7.58 (d, J = 1.6 Hz, 1 H), 7.61-7.63 (m, 2 H).
HRMS m/z Calc'd for C27H3iClN3O (M + H)+: 448.2156.
Found 448.2157. Example 39
4-Aminomethyl-cyclohexanecarboxylic acid
{l-[4-(3-amino-lJ  -indazol-6-yl)-6-
oxo-l,6-dihydro-pyridin-2-yl]-2-phenyl-ethyl}-amide,
trifluoroacetic acid salt[00396] 39A.
[(E)-l-Benzyl-4-(4-cyano-3-fluoro-phenyI)-2-oxo-but-3-
enyl]- carbamic acid tert-butyl ester: To a clear
colorless solution of (3-tert-
Butoxycarbonylamino-2-oxo-4-phenyl-butyl)-phosphonic
acid dimethyl ester (5.45 g, 14.7 mmol; Resmini, M. et
al, Tetrahedron Asymmetry, 2004, 15, 1847.) and 2-
fluoro-4-formyl-benzonitrile (2.19 g, 14.7 mmol;
Graham, S., J. Med. Chem., 2003, 46(14), 2973 ) in THF
(210 niL) was added potassium carbonate (2.02 g, 14.7
mmol). The resulting suspension was vigorously stirred
at rt to give a cloudy yellow suspension. After 54 h,
additional (3-
e7Y-Butoxycarbonylamino-2-oxo-4-phenylbutyl)-
phosphonic acid dimethyl ester (2,72 g, 7.35 mmol) and
potassium carbonate (l.O g, 7.35 mmol) were added.
After 2h the reaction was stopped, filtered to remove
the solid, and the solid was rinsed with ethyl
acetate. The filtrate was diluted with ethyl acetate
and then washed with water, brine, dried over Na2SO4,
filtered and concentrated to give 10.38 g as a yellow
solid. Column chromatography on silica gel (20%
CH2Cl2/hexane, then 20-100% CH2Cl2/hexane, then 40%
EtOAc/hexane) gave 39A (4.37 g, 75%) as a pale yellow
solid. 1H NMR (500 MHz, CDCl3) d: 7.63 (t, J = 7.2 Hz,
IH), 7.48 (d, J = 16.5 Hz, IH), 7.31-7.22 (m, 5H),
7.17 (d, J = 8.2, 2H), 6.65 (d, J = 16.0 Hz, IH), 5.27
(d, J= 7.2 Hz, IH), 4.86-4.82 (m, IH), 3.14-3.05 (m,
2H), 1.43 (bs, 9H). 19F NMR (470 MHz, CDCl3) d:
-105.4. MS 417.1 (M + Na)+ and 295.1 (M - C5H9O2 +
H)+. [00397] 39B.
4-[6-(l-Amino-2-phenyl-ethyl)-2-oxo-l,2-dihydro-pyridi
n-4- yl]-2-fluoro-benzonitriIe: A suspension of 39A
(3.17 g, 8.0 mmol), (1.62 g, 8.0 mmol), and ammonium
acetate (12.4 g, 161 mmol) in ethanol (40 mL) was
stirred at rt for 10 min. and then placed in a
preheated oil bath (80 0C). After 20-30 min, a clear
orange solution formed and then a precipitate formed.
Additional ethanol (100 mL) was added to facilitate
stirring. After 4 h, the reaction was cooled to rt,
filtered to collect solid, the solid was rinsed with
ethanol, air-dried, dried under vacuum to give the
pyridone (2.09 g, 60%) as a white cloth-like solid. 1H
NMR (500 MHz, DMSOd 6) d: 8.07 (t, J = 7.7 Hz, IH),
7.84 (d, J = 11.0 Hz, IH), 7.68 (d, J = 7.7 Hz, IH),
7.33-7.26 (m, 4H), 7.20-7.16 (m, IH), 6.63 (bs, IH),
6.53 (bs, IH), 4.76-4.70 (m, IH), 3.16-2.99 (m, IH),
2.83-2.76 (m, IH), 1.25 (s, 9H). 19F NMR (470 MHz,
DMSO-d6) d: -107.6. HRMS m/z Calc'd for C25H25N3O3F (M
+ H)+: 434.1880. Found 434.1885.[00398] To a
suspension of the pyridone (2.09 g, 4.82 mmol) in
dichloromethane (120 mL) was added TFA (30 mL) to give
a clear, slightly yellow solution. After 1.5 h, the
reaction was concentrated, redissolved in
dichloromethane, and then concentrated. The above
process was repeated. The residue was dissolved in
dichloromethane and washed with sat. NaHCO 3. The
layers were separated and the aqueous layer was
extracted with dichloromethane. The combined organic
layers were washed with brine, dried MgSO4, filtered
and concentrated to give 39B (1.60 g 100%) as a pale
yellow solid. 1H NMR (400 MHz, CDCl3) d: 7.71 (dd, J =
7.9, 6.6 Hz, IH), 7.40 (dd, J = 7.9, 1.3 Hz, IH),
7.35-7.31 (m, 3H), 7.28-7.22 (m, 3H), 6.65 (d, J 1.8
Hz, IH), 6.26 (d, J = 1.6 Hz, IH), 4.20 (dd, J = 8.4,
5.7 Hz, IH), 3.17 (dd, J = 13.2, 5.7 Hz, IH), 2.95
(dd, J = 13.2, 8.5 Hz, IH). 19F NMR (375 MHz, CDCl3)
d: -105.1 (d, J = 9.2 Hz). HRMS m/z Calc'd for
C20H17N3OF (M + H)+: 334.1356. Found 334.1363. [00399]
39C. 4-Aminomethyl-cyclohexanecarboxyIic acid
{l-[4-(4-cyano-3-
fluoro-phenyI)-6-oxo-l,6-dihydro-pyridin-2-yl]-2-pheny
l-ethyl}-amide: To a solution of 39B (0.096 g, 0.29
mmol) in DMF (4 mL) was added Boc-tranexamic acid
(0.082 mL, 0.32 mmol), triethylamine (0.2 mL, 1.44
mmol), HOBt (0.058 g, 0.43 mmol), and EDCI (0.083 g,
0.43 mmol). The reaction mixture was stirred at rt for
2 h and additional DMF (3 mL) was added. After 2 h,
water was added to afford a white solid. The solid was
collected to give the amide (0.16 g, 96%) as a white
solid. MS 573.3 (M + H)+. [00400] To a suspension of
the amide (0. 16 g, 0.28 mmol)) in CH2Cl2 (2 mL) was
added TFA (2 mL). The resulting clear solution was
stirred for 2h and then concentrated to give 39C (0.25
g) as a white solid. 1H NMR (400 MHz, CD3OD) d:
0.98-1.08 (m, 2 H), 1.25-1.45 (m, 2 H), 1.50-1.65 (m,
2 H), 1.80-1.86 (m, 3 H), 2.15- 2.21 (m, 1 H), 2.76
(d, J = 7.0 Hz, 2 H), 2.99-3.05 (dd, J = 10.1 Hz, 14.1
Hz, 1 H), 3.22 (dd, J = 6.2 Hz, 14.1 Hz, 1 H),
5.08-5.12 (m, 1 H), 6.57 (s, 1 H), 6.68 ( d, J = 1.8
Hz, 1 H), 7.20-7.30 (m, 5 H), 7.60-7.65 (m, 2 H),
7.86-7.90 (m, 1 H). MS 473.2 (M + H)+. [00401] 39D.
Example 39: A suspension of 39C (0.125 g), 1-butanol
(3 mL) and hydrazine monohydrate ( 1 mL) was micro
waved at 150 0C for 10 min. The reaction mixture was
cooled to rt and concentrated to give a residue. Prep.
HPLC (30x 250 mm, 20 min. gradient, 30 tol00% B, 30
niL/min.) gave Example 39 (0.029 g, 33% over three
steps) as a white solid. 1H NMR (500 MHz, CD3OD) d:
0.98-1 .08 (m, 2 H), 1.28-1.46 (m, 2 H), 1.52-1.66 (m,
2 H), 1.81-1.85 (m, 3 H), 2.17-2.24 (m, 1 H), 2.75 (d,
J = 7.2 Hz, 2 H), 3.06 (dd, J = 9.9 Hz, 13.7 Hz, 1 H),
3.06 (dd, J = 6.3 Hz, 13.7 Hz, 1 H), 5.08-5.15 (m, 1
H), 6.63 ( d, J = 1.1 Hz, 1 H), 6.68 (d, J 1.7 Hz, 1
H), 7.20-7.31 (m, 5 H), 7.38-7.40 (m, 1 H), 7.61 (s, 1
H), 7.98 (d, J = 8.2 Hz, 1 H). HRMS m/z Calc'd for
C28H33N6O2 (M + H)+: 485.2665. Found 485.2686. Example
40 4-Aminomethyl-cyclohexanecarboxylic acid
{l-[4-(3-amino-l,2-benzisoxazol-6-
yl)-6-oxo-l,6-dihydro-pyridin-2-yl]
-2-phenyl-ethyl}-amide, trifluoroacetic acid salt
[00402] To a solution of acetohydroxamic acid (0.023
g, 0.31 mmol) in DMF (2 niL) was added t-BuOK (0.034
g, 0.31 mmol). This suspension was vigorously stirred
for 30 min, then 39C (0.040 g, 0.068 mmol) was added.
After 18 h, the reaction mixture was quenched with
water and extracted with EtOAc (3 x 10 mL). The
combined organic layers were washed with brine, dried
over Na2SO4, filtered and concentrated. Prep HPLC
(21.2 x 100 mm, 8 min. gradient, 20 to100% B, 20
mL/min.) provided Example 40 (0.0050 g, 12%) as a
white solid. 1H NMR (500 MHz, CD3OD) d: 0.98-1.08 (m,
2 H), 1.28-1.45 (m, 2 H), 1.50-1.65 (m, 2 H), 1.81-
1.85 (m, 3 H), 2.16-2.22 (m, 1 H), 2.75 (d, J = 6.6
Hz, 2 H), 3.02 (dd, J = 9.9 Hz, 13.8 Hz, 1 H), 3.24
(dd, J = 6.0 Hz, 13.8 Hz, 1 H), 5.10-5.15 (m, 1 H),
6.65 ( s, 1 H), 6.69 (s, 1 H), 7.21-7.31 (m, 5 H),
7.50 (d, J = 8.2 Hz 1 H), 7.63 (s, 1 H), 7.86 (d, J =
8.2 Hz, 1 H). HRMS m/z Calc'd for C28H32N5O3 (M + H)+:
486.2505. Found 486.2519. Example 52
5-(2-{l-[(4-AminomethyI-cyclohexanecarbonyl)-amino]-2-
phenyl-ethyl}-pyridin- 4-yl)-2-fluoro-benzoic acid,
is-trifiuoroacetic acid salt [00403] Example 52 was
prepared from 3D following the procedures described in
3E using 3-carboxy-4-fluorophenylboronic acid in place
of 3- (rnethoxycarbonyl)phenylboiOnic acid. 1H NMR
(500 MHz, CD3OD) d: 1.01-1.10 (m, 2 H), 1.32-1.43 (m,
2 H), 1.52-1.60 (m, 1 H), 1.73-1.86 (m, 4 H),
2.26-2.31 (m, 1H), 2.77 (d, J = 7.2 Hz, 2 H),
3.23-3.26 (m, 2 H), 5.33-5.36 (m, 1 H), 7.19-7.28 (m,
5 H), 7.43 (dd, J = 8.8 Hz, 9.9 Hz, 1 H), 7.92 (s, 1
H), 7.96 (dd, J = 1.6 Hz, 6.0 Hz, 1 H), 8.03-8.05 (m,
1 H), 8.33 (dd, J = 2.7 Hz, 6.6 Hz, 1 H), 8.67 (d, J =
5.5 Hz, 1 H). HRMS m/z Calc'd for C28H3IFN3O3 [M +
H]+: 476.2349. Found 476.2342. Example 54
2-Amino-5-(2-{l-[(4-aminomethyl-cycIohexanecarbonyI)-a
mino]-2-phenyl-ethyI}- pyt  din-4-y )-benzoic acid
methyl ester, s-trifluroacetic acid salt [00404] 54A.
2-Amino-5-(5,5-dimethyl-l,3
2-dioxaborinan-2-yI)-benzoic acid methyl ester: To a
flame-dried, round-bottom flask equipped with a
condenser was added 2-Amino-5-bromo-benzoic acid
methyl ester (0.7 g, 3.0 mrnol), Pd(dppf)Cl 2<"CH2C 12
complex (0.106 g, 0.130 mmol), KOAc (1.28 g, 13.0
mmol), and 6w(neopentyl glycolato)diboron (1.08 g,
4.78 mmol). Next degassed DMSO (29 mL) was added and
the reaction was stirred at 80 C. After 5 h, the
reaction was cooled to rt, diluted with EtOAc (100
mL), washed with water, brine, dried over Na2SO4,
filtered and concentrated. Column chromatography on
silica gel (gradient elution 0- 20% EtOAc/Hexane) gave
54A (0.858 g, 75%) as a white solid. 1H NMR (400 MHz,
CDCl3) d: 1.01 (s, 6 H), 3.74 (s, 4 H), 3.86 (s, 3 H),
5.91(bs, 2 H), 6.63 (d, J = 8.3 Hz, 1 H), 7.66-7.68
(m, 1 H)5 8.33 (s, 1 H). MS 196.1 (M - C5H8 + H)+.
[00405] 54B.
2-Amino-5-[2-(l-{[4-(te/t-butoxycarbonylamino-methyl)-
cyclohexanecarbonyI]-amino}-2-phenyI-ethyI)-pyridin-4-
yI]-benzoic acid methyl ester: 54B was prepared from
3D following the procedures described in 3E using 54A
in place of 3-(methoxycarbonyl)phenylboronic acid. MS
587.41 (M + H) . [00406] 54C. Example 54: Deprotection
of 54B following the procedure from IE gave Example
54. 1H NMR (500 MHz, CD3OD) d: 1.03-1 .12 (m, 2 H),
1.32- 1.43 (m, 2 H), 1.52-1.60 (m, 1 H), 1.73-1.86 (m,
4 H), 2.26-2.31 (m, 1 H), 2.77 (d, J = 6.6 Hz, 2 H),
3.25-3.31 (m, 2 H), 3.03 (s, 3 H), 5.28-5.31 (m, 1 H),
6.95 (d, J = 8.8 Hz, 1 H), 7.20-7.30 (m, 5 H), 7.86
(dd, J = 2.2 Hz5 8.8 Hz, 1 H), 8.02-8.05 (m, 2 H),
8.43 (d, J = 2.2 Hz, 1 H)5 8.47 (d, J = 6.6 Hz, 1 H).
HRMS m/z Calc'd for C29H35N4O3 [M + H]+: 487.2709.
Found 487.2710.Example 55
4-Aminomethyl-cyclohexanecarboxylic acid
{l-[4-(4-oxo-3,4-dihydro-quinazolin-
6-yI)-pyridin-2-yl]-2-phenyl-ethyl}-amidle,
Ms-trifluoroacetic acid salt [00407] A yellow
suspension of 54B (0.085 g, 0.145 mmol), ammonium
acetate (0.1 12 g, 1.45 mmol), and tiimethyl
orthoformate (0.15 mL, 1.45 mmol) in methanol ( 1.4
mL) was heated to 100 C in a sealed tube. After 8 h,
the reaction was filtered hot, and the solid was
rinsed with methanol , air-dried, and dried under
vacuum to give a white solid. The solid was dissolved
in 30% TFA/CH 2C 12 (5 mL). After 30 min, the reaction
was concentrated. Prep HPLC [21.1 x 100 mm; 8 min.
grad.; 30-100% B; 20 mL/min) gave, after
lyophilization, Example 55 (0.034 g, 33%) as a white
solid. 1H NMR (500 MHz, CD3OD) 6: 8.69 (t, J = 4.7 Hz,
IH), 8.63 (bs, IH), 8.26-8.23 (m, 2H), 8.18-7.96 (m,
2H), 7.88 (d, J = 8.8 Hz, IH), 7.29-7.26 (m, 2H),
7.22-7.18 (m, 3H), 5.40-5.35 (m, IH), 3.30-3.20 (m,
2H), 2.77 (d, J = 6.6 Hz, 2H), 2.32-2.26 (m, IH),
1.87-1.82 (m, 3H), 1.77-1.74 (m, IH), 1.62-1.52 (m,
IH), 1.42- 1.34 (m, 2H), 1.10- 1.02 (m, 2H). HRMS rn/z
Calc'd for C29H32N5O2 (M + H)+: 485.2556. Found
485.2532. Example 56
2-Amino-5-(2-{l-[(4-aminomethyI-cycIohexanecarbonyl)-a
mino]-2-phenyl-ethyl}- pyridin-4-yl)-benzoic acid,
ft-is-trifluoroacetic acid salt [00408] A yellow
suspension of 54B (0.036 g, 0.061 mmol) and 1.0 N NaOH
(0.3 1 mL) in methanol (0.60 mL) was heated to 60 C.
After 4 h, the clear, yellow solution was concentrated
to give a yellow residue. The yellow residue was
dissolved in 30% TFA/CH2C 12 (5 mL). After 30 min, the
reaction was concentrated. Prep HPLC [21 .1 x 100 mm;
8 min. grad.; 30-100% B; 20 mL/min) gave Example 56
(0.0031 g, 7%) as a yellow solid. . 1 NMR (500 MHz,
CD3OD) d: 8.47-8.44 (m, 2H), 8.01-7.97 (m, 2H),
7.85-7.81 (m, IH), 7.31-7.26 (m, 2H), 7.25-7.19 (m,
3H), 6.93 (d, J = 8.8 Hz5 IH), 5.29 (t, J = 8.0 Hz,
IH), 3.29-3.22 (m, 2H), 2.77 (d, J = 7.2 Hz, 2H),
2.33-2.26 (m, IH), 1.89-1.83 (m, 3H), 1.79-1.73 (m,
IH), 1.62-1.54 (m, IH), 1.42-1.32 (m, 2H), 1.10-1.03
(m, 2H). HRKdS m/z Calc'd for C28H33N4O3 (M + H)+:
473.2553. Found 473.2531.Example 57
4-Aminomethyl-cyclohexanecarboxy ic acid
{l-[4-(4-methoxy-qninoIin-6-yI)-
pyridin-2-yI]-2-phenyI-ethyI}-amide, m-trifluoroacetic
acid salt [00409] Example 57 was prepared from 3D
following the procedures described in 3E using
6-(5,5-Dimethyl-
1,3,2-dioxaborinan-2-yl)-4-methoxy-quinoline. prepared
following the procedure in 54A, in place of
3-(methoxycarbonyl)phenylboronic acid. 1 NMR (500 MHz,
CD3OD) d: 1.01-1.12 (m, 2 H), 1.32-1.46 (m, 2 H),
1.53-1.60 (m, 1 H), 1.75-1.86 (m, 4 H), 2.26-2.31 (m,
1 H), 2.77 (d, J = 7.2 Hz, 2 H)5 3.25 (d, J = 7.7 Hz,
2 H), 4.44 (s, 3 H), 5.36 (t, J = 7.7 Hz, 1 H),
7.19-7.28 (m, 5 H), 7.60 (d, J = 6.6 Hz, 1 H), 7.85
(s, 1 H), 7.95 (dd, J = 1.7 Hz, 5.5 Hz, 1 H), 8.25 (d,
J = 9.3 Hz, 1 H), 8.43 (dd, J = 2.2 Hz, 9.3 Hz, 1 H),
8.73 (d, J = 2.2 Hz, 1 H), 8.77 (d, J = 5.5 Hz, 1 H),
9.10 (d, J = 6.6 Hz, 1 H). HRMS m/z Calc'd for C3
1H35N4O2 [M + H]+: 495.2760. Found 495.2773. Example
58 4-Aminomethyl-cycIohexanecarboxyIic acid
{l-[4-(4-oxo-l,4-dihydro-quinolin-6-
yI)-pyridin-2-yl]-2-phenyl-ethyI}-amide,
^ra-trifluoroacetic acid salt [00410] 58A.
-tl-Cl-Amino-l-phenyl-ethy^-pyridin^-ylJ-lfi-qiiinoMii
^- one, ^r-triflworoacetic acid salt: A mixture of 57
(0.062 g, 0.074 mmol) in concentrated HCl (0.5 mL) and
1,2-dichloroethane (1.0 niL) was heated to 130 0C in a
sealed tube. After 22 h, the reaction was
concentrated. Prep. HPLC (Phenomenex Luna 5u 21.2 x
100 mm; 8 min. gradient, 20 tol00% B; 20 mL/min.) gave
58A (0.031 g, 92%) as a clear, colorless oil. MS 342.2
(M + H)+. [00411] 58B. Example 58: To a solution of
the oil in DMF (2 mL) was added Boc-tranexamic acid
(0.023 g, 0.089 mmol), BOP reagent (0.0393 g, 0.089
mmol) and trietliylamine (0.041 mL, 0.30 mmol). After
2h, water was added and the reaction was extracted
with EtOAc. The combined organic layers washed with
brine, dried over Na2SO4, filtered and concentrated.
Prep. HPLC (Phenomenex Luna 5u 2 1.2 x 100 mm; 8 min.
gradient; 30 tol00% B; 20 mL/min.) gave 0.014 g of the
amide as a white solid. The solid was dissolved in 50%
TFA in CH Cl2 (2 mL). After 1 h the reaction was
concentrated. Prep. HPLC (Phenomenex Luna 5u 2 1.2 x
100 mm; 8 min. gradient; 20 to100% B; 25 mL/min.)
gave, after lyophilization,Example 58 (0.01 0 g, 16%
over three steps) as a pale, yellow solid. 1H NMR (500
MHz, CD3OD) d: 1.01-1.1 1 (m, 2 H), 1.34-1.45 (m, 2
H), 1.55-1.60 (m, 1 H), 1.75- 1.90 (m, 4 H), 2.28-2.33
(m, 1 H), 2.78 (d, J = 7.2 Hz, 2 H), 3.27-3.31 (m, 2
H), 5.35- 5.38 (m, 1 H), 6.53 (d, J = 7.2 Hz, 1 H),
7.22-7.30 (m, 5 H), 7.85 (d, J = 8.8 Hz, 1 H), 8.1
1-8.13 (m, 2 H), 8.16 (d, J = 7.2 Hz, 1 H), 8.23 (dd,
3= 1.6 Hz, 8.8 Hz, 1 H), 8.69 (d, J = 6.1 Hz, 1 H),
8.76 (d, J = 1.6 Hz, 1 H). MS 481.4 (M + H)+. [00412]
Examples 9, 11-12, 14, 16-20, 24, 30-32, 41-51, 53,
and 59-60 were prepared using procedures similar to
those described above. Table 1 below summarizes
representative examples of the compounds in the
present invention. Table 1FIVE-MEMBERED HETEROCYCLES
USEFUL AS SERINE PROTEASE INHIBITORS FIELD OF THE
INVENTION [0001] The present invention provides a
method for treating a thrombotic or an inflammatory
disorder administering to a patient in need thereof a
therapeutically effective amount of at least one
compound of Formula (I) or Formula (V): R1 1 R6 (I)
(V) or a stereoisomer or pharmaceutically acceptable
salt or solvate form thereof, wherein the variables A,
L, Z, R3 , R4 , R6 , R1 X1, X2 , and X3 are as defined
herein. The compounds of Formula (I) are useful as
selective inhibitors of serine protease enzymes of the
coagulation cascade and/or contact activation system;
for example thrombin, factor Xa, factor XIa, factor
IXa, factor Vila and/or plasma kallikrein. In
particular, it relates to compounds that are selective
factor XIa inhibitors or dual inhibitors of fXIa and
plasma kallikrein. This invention also relates to
pharmaceutical compositions comprising these compounds
and methods of using the same. BACKGROUND OF THE
INVENTION [0002] Factor XIa is a plasma serine
protease involved in the regulation of blood
coagulation. While blood coagulation is a necessary
and important part of the regulation of an organism's
homeostasis, abnormal blood coagulation can also have
deleterious effects. For instance, thrombosis is the
formation or presence of a blood clot inside a blood
vessel or cavity of the heart. Such a blood clot can
lodge in a blood vessel blocking circulation and
inducing a heart attack or stroke. Thromboembolic
disorders are the largest cause of mortality and
disability in the industrialized world. [0003] Blood
coagulation is initiated in vivo by the binding of
tissue factor (TF) to Factor VII (FVII) to generate
Factor Vila (FVIIa). The resulting TF:FVIIacomplex
activates Factor IX (FIX) and Factor X (FX) which
leads to the production of Factor Xa (FXa). The FXa
that is generated catalyzes the transformation of
prothrombin into small amounts of thrombin before this
pathway is shut down by 



tissue factor pathway inhibitor (TFPI). The process of
coagulation is then further propagated via the
feedback activation of Factors V, VIII and XI by
catalytic amounts of thrombin. (Walsh, P.N. Thromb.
Haemostasis. 1999, 82, 234-242.) Factor XIa plays a
key role in propagating this amplification loop and is
thus an attractive target for anti-thrombotic therapy.
[0004] An alternative way of initiation of coagulation
is operative when blood is exposed to artificial
surfaces (e.g., during hemodialysis, On-pump'
cardiovascular surgery, vessel grafts, bacterial
sepsis). This process. is also termed contact
activation. Surface absorption of factor XII leads to
a conformational change in the factor XII molecule,
thereby facilitating activation to proteolytic active
factor XII molecules (factor XIIa and factor XIIf).
Factor XIIa (or XIIf) has a number of target proteins,
including plasma prekallikrein and factor XL Active
plasma kallikrein further activates factor XII,
leading to an amplification of contact activation.
Contact activation is a surface mediated process
responsible in part for the regulation of thrombosis
and inflammation, and is mediated, at least in part,
by fibrinolytic-, complement-, kininogen/kinin-, and
other humoral and cellular pathways (for review,
Coleman, R. Contact Activation Pathway, pages 103-122
in Hemostasis and Thrombosis, Lippincott Williams &
Wilkins 2001; Schmaier A.H. Contact Activation, pages
105-128 in Thrombosis and Hemorrhage, 1998). [0005]
Factor XI is a zymogen of a trypsin- like serine
protease and is present in plasma at a relatively low
concentration. Proteolytic activation at an internal
R369- 1370 bond yields a heavy chain (369 amino acids)
and a light chain (238 amino acids). The latter
contains a typical trypsin-like catalytic triad (H413,
D464, and S557). Activation of factor XI by thrombin
is believed to occur on negatively charged surfaces,
most likely on the surface of activated platelets.
Platelets contain high affinity (0.8 nM) specific
sites (130-500/platelet) for activated factor XL After
activation, factor XIa remains surface bound and
recognizes factor IX as its normal macromolecular
substrate. (Galiani, D. Trends Cardiovasc. Med. 2000,
10, 198-204.)[0006] In addition to the feedback
activation mechanisms described above, thrombin
activates thrombin activated fibrinolysis inhibitor
(TAFI), a plasma carboxypeptidase that cleaves
C-terminal lysine and arginine residues on fibrin,
reducing the ability of fibrin to enhance tissue-type
plasminogen activator (tPA) dependent plasminogen
activation. In the presence of antibodies to FXIa,
clot lysis can occur more rapidly independent of
plasma TAFI concentration. (Bouma, B. N. et al.
Thromb. Res. 2001, 101, 329-354.) Thus, inhibitors of
factor XIa are expected to be anticoagulant and
profibrinolytic. [0007] Genetic evidence indicates
that factor XI is not required for normal homeostasis,
implying a superior safety profile of the factor XI
mechanism compared to competing antithrombotic
mechanisms. In contrast to hemophilia A (factor VIII
deficiency) or hemophilia B (factor IX deficiency),
mutations of the factor XI gene causing factor XI
deficiency (hemophilia C) result in only a mild to
moderate bleeding diathesis characterized primarily by
postoperative or posttraumatic, but rarely spontaneous
hemorrhage. Postoperative bleeding occurs mostly in
tissue with high concentrations of endogenous
fibrinolytic activity (e.g., oral cavity, and
urogenital system). The majority of the cases are
fortuitously identified by preoperative prolongation
of APTT (intrinsic system) without any prior bleeding
history. [0008] The increased safety of inhibition of
XIa as an anticoagulation therapy is further supported
by the fact that Factor XI knock-out mice, which have
no detectable factor XI protein, undergo normal
development, and have a normal life span. No evidence
for spontaneous bleeding has been noted. The APTT
(intrinsic system) is prolonged in a gene
dose-dependent fashion. Interestingly, even after
severe stimulation of the coagulation system (tail
transection), the bleeding time is not significantly
prolonged compared to wild-type and heterozygous
litter mates. (Gailiani, D. Frontiers in Bioscience
2001, 6, 201-207; Gailiani, D. et al. Blood
Coagulation and Fibrinolysis 1997, 8, 134-144.) Taken
together, these observations suggest that high levels
of inhibition of factor XIa should be well tolerated.
This is in contrast to gene targeting experiments with
other coagulation factors. [0009] In vivo activation
of factor XI can be determined by complex formation
with either Cl inhibitor or alpha 1 antitrypsin. In a
study of 50 patientswith acute myocardial infarction
(AMI), approximately 25% of the patients had values
above the upper normal range of the complex ELISA.
This study can be viewed as evidence that at least in
a subpopulation of patients with AMI, factor XI
activation contributes to thrombin formation (Minnema,
M.C. et al. Arterioscler. Thromb. Vase. Biol. 2000,
20, 2489-2493). A second study establishes a positive
correlation between the extent of coronary
arteriosclerosis and factor XIa in complex with alpha
1 antitrypsin (Murakami, T. et al. Arterioscler Thromb
Vase Biol 1995, 15, 1107-1 113.). hi another study,
Factor XI levels above the 90th percentile in patients
were associated with a 2.2-fold increased risk for
venous thrombosis (Meijers, J.C.M. et al. N. Engl. J.
Med. 2000, 342, 696-70 1.). [0010] Plasma kallikrein
is a zymogen of a trypsin-like serine protease and is
present in plasma at 35 to 50 mg/mL. The gene
structure is similar to that of factor XI, overall,
the amino acid sequence of plasma kallikrein has 58%
homology to factor XL Proteolytic activation by factor
XIIa at an internal 1389- R390 bond yields a heavy
chain (371 amino acids) and a light chain (248 amino
acids). The active site of kallikrein is contained in
the light chain. The light chain of plasma kallikrein
reacts with protease inhibitors, including alpha 2
macroglobulin and Cl- inhibitor. Interestingly,
heparin significantly accelerates the inhibition of
plasma kallikrein by antithrombin III in the presence
of high molecular weight kininogen (HMWK.). hi blood,
the majority of plasma kallikrein circulates in
complex with HMWK. Kallikrein cleaves HMWK to liberate
bradykinin. Bradykinin release results in increase of
vascular permeability and vasodilation (for review,
Coleman, R. Contact Activation Pathway, pages 103-122
in Hemostasis and Thrombosis, Lippincott Williams &
Wilkins 2001; Sclimaier A.H. Contact Activation, pages
105-128 in Thrombosis and Hemorrhage, 1998). [0011]
Proteins or peptides that reportedly inhibit Factor
XIa are disclosed in WO 01/27079. There are advantages
in using small organic compounds, however, in
preparing pharmaceuticals, e.g., small compounds
generally have better oral bioavailability and
compatibility in making formulations to aid in
delivery of the drug as compared with large proteins
or peptides. Small molecule inhibitors of Factor XIa
are disclosed in U.S. Patent Application Publication
US20040235847A1 and US Patent Application Publication
US20040220206A1.[0012] Moreover, it is also desirable
to find new compounds with improved pharmacological
characteristics compared with known serine protease
inhibitors. For example, it is preferred to find new
compounds with improved factor XIa inhibitory activity
and selectivity for factor XIa versus other serine
proteases. Also, it is preferred to find new compounds
with improved plasma kallikrein inhibitory activity
and selectivity for plasma kallikrein versus other
serine proteases. 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: (a) 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-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 [0013] The present invention
provides novel five-membered heterocycle derivatives,
and analogues thereof, which are useful as selective
inhibitors of serine protease enzymes, especially
factor XIa and/or plasma kallikrein, or stereoisomers
or pharmaceutically acceptable salts, solvates, or
prodrugs thereof. [0014] The present invention also
provides processes and intermediates for making the
compounds of the present invention or a stereoisomer
or a pharmaceutically acceptable salt, solvate, or
prodrug form thereof. [0015] The present invention
also provides pharmaceutical compositions comprising a
pharmaceutically acceptable carrier and a
therapeutically effective amount of at least one of
the compounds of the present invention or a
pharmaceutically acceptable salt, solvate or prodrug
form thereof. [0016] The present invention also
provides a method for modulation of the coagulation
cascade and/or the contact activation system
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, solvate, or
prodrug form thereof.[0017] The present invention also
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,
solvate, or prodrug form thereof. [0018] The present
invention also provides a method for treating
inflammatory diseases 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, solvate, or prodrug
form thereof. [0019} The present invention also
provides novel five-membered heterocycle derivatives,
and analogues thereof, for use in therapy. [0020] The
present invention also provides the use of
five-membered heterocycle derivatives, and analogues
thereof, for the manufacture of a medicament for the
treatment of a thromboembolic disorder. [0021] The
present invention also provides the use of
five-membered heterocycle derivatives, and analogues
thereof, for the manufacture of a medicament for the
treatment of an inflammatory disorder. [0022] These
and other embodiments, which will become apparent
during the following detailed description, have been
achieved by the inventors' discovery that the
presently claimed novel compounds of the present
invention, or pharmaceutically acceptable salt or
prodrug forms thereof, are effective factor XIa
inhibitors and/or plasma kallikrein inhibitors.
DETAILED DESCRIPTION OF THE INVENTION [0023] In a
first aspect, the present invention includes, inter
alia, a compound of Formula (I): (I)or its
stereoisomers, tautomers, pharmaceutically acceptable
salts, solvates, or prodrugs thereof, wherein: [0024]
A is C3-10 carbocycle substituted with 0-1 R1 and 0-3
R2 , or a 5- to 12-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-1 R1 and 0-3 R2 ; provided when A is a
heterocycle containing one or more nitrogen atoms, A
is not attached to L via any of the nitrogen atoms on
the A ring; [0025] L is -C(O)NR10 -, -NR10 C(O)-,
-CHiC(O)NR 1-, -CH2NR10 C(O)-, -C(O)NR 1CH2 -,
-NR10C(O)CH2 -, -S(O)INR 1-, -NR 10 S(O)2 -, -CH2
S(O)2NR10 -, -CH2NR10 S(O)2 -, -S(O^NR 1CH2 -, -NR10
S(O)2 CB -, -CH CH2 -, -CH2CH2CH2 -, -CH2NR7 -,
-NR7CH2 -, -CH2CH2NR7 -, -NR7CH2 CH2 , -CH2NR7CH2 -,
-CH2 O-, -OCH2 -, -CH2 S(O)p -, -S(O)pCH 2 -, -CH2 CH2
O-, -OCH2CH2 -, -CH2OCH2 -, -CH2CH2 S(O)p -, -S(O)p
CH2CH2 -, -CH2 S(O)p CH2 -, -CH2 C(O), -CH2 C(O)CH2 -,
-CH2CH2 C(O)-, -C(O)CH2CH2 -, or -C(O)CH 2 -; [0026]
R1 is, independently at each occurrence, -NH2 , -NH(C
1-C3 alkyl), -N(C 1-C3 alkyl)2, -C(^=NH)NH2 , -C(O)NR
8R , -S(O)pNR8R9 -(CH2 )rNR7R8 , -(CH2 )r R7CO2Ra ,
-CH2NH2 , -CH2NH(Ci_3 alkyl), -CH2N(Ci-3 alkyl)2, -CH2
CH2NH2 , -CH2CH2NH(Ci-C 3 alkyl), -CH2CH2N(Ci-3
alkyl)2, -CH(C 1-4 alkyl)NH2 , -C(C 1-4 alkyl)2NH2 ,
-C(=NR 8 a)NR7R8 , -NHC(=NR 8 a)NR7R8 , =NR8 , -NR
CR8(=NR8 a ), F, Cl, Br, I, OCF , CF3 , -(CH2 )rORa ,
-(CH2 )r SRa , CN, l-NH 2 -l-cyclopropyl, or C1-6
alkyl substituted with 0-1 Rl a ; [0027] R1a is H,
-C(=NR8 a)NR7R8 , -NHC(=NR da)NR7R8 , -NR8CH(=NR8 a),
-NR7R8 , -C(O)NR 8R9 , F, OCF3 , CF3 , ORa , SRa CN,
-NR 9 SO2N R8R9 , -NR8 SO2Rc , -S(0) p -C1-4 alkyl,
-S(O)p -phenyl, or -(CF2 )rCF3 ;[0028] R2 is,
independently at each occurrence, H, =0, F, Cl, Br, I,
OCF3 , CF3 , CHF2, CN, NO2 , ORa , SRa , -C(O)Ra ,
-C(O)OR a -OC(O)Ra -NR7R8 , -C(O)NR7R8 , -NR7 C(O)Rb ,
-S(O)2NR8R9 , -NR8 S(O)2Rc , -S(O)Rc , -S(O)2Rc , C1-6
alkyl substituted with 0-2 R2 a , C2-6 alkenyl
substituted with 0-2 R2 a , C2-6 alkynyl substituted
with 0-2 R2 a -(CH2 )r -C3-l q carbocycle substituted
with 0-3 R2 b , or -(CH2 )r ~5-to 10-membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R2 b ; [0029]
. R2 a is, independently at each occurrence, H, F, Cl,
Br, I, =O, =NR8 , CN, OCF3 , CF3 , ORa SRa -NR7R8 ,
-C(O)NR 8R9 , -NR7 C(O)Rb , -S(O)pNR8R9 , -NR8 SO2Rc
-S(O)Rc , or -S(O)2Rc ; [0030] R2 is, independently at
each occurrence, H, F, Cl, Br, I, =0, =NR8 , CN, NO2 ,
ORa SRa -C(O)Ra -C(O)ORa -OC(O)R a -NR7R8 , -C(O)NR7R8
, -NR7 C(O)Rb , -S(O)2NR8R9 , -S(O)2Rc , -NR8 SO2NR8R9
, -NR8 SO2Rc , -(CF2 )rCF3 , C1-6 alkyl, C2-6 alkenyl,
C2-6 alkynyl, C3.6 cycloalkyl, C1-4 haloalkyl, or C1-4
haloalkoxy-; [0031] alternately, when R and R2 groups
are substituted on adjacent ring atoms, they can be
taken together with the ring atoms to which they are
attached to form a 5- to 7-membered carbocycle or
heterocycle comprising: carbon atoms and 0-4
heteroatoms selected from N, O, and S(O)p , wherein
said carbocycle or heterocycle is substituted with 0-2
R2 b ; [0032] R3 is -(CH2 )rC(O)NR8R9 , -(CH2 )rC(O)NR
8(CH2 )sCO2R3b , -(CH2 )rCO2R3 b , -(CH2VC3-IO
carbocycle substituted with 0-3 R3 a and 0-1 R3 d , or
-(CH2 )r -5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 R3 a and 0-1 R3 d ;[0033] R3 a is,
independently at each occurrence, =0, F, Cl, Br, I,
OCF3 , CF3 , NC-2, CN, -(CH2 )rOR3b , -(CH2 )r SR3 b ,
-(CB^rNR R8 , C(=NR a)NR 8R 9 , -NHC(=NR 8 a)NR7R8 ,
-NR8CR8(=NR8 a ), -(CH2 )rNR8C(O)R3 b =NR8 , -(CH2
)rNR8 C(O)R3 b -(CH2 )rNR8 C(O)2R 3 b , -(CH2 )r
S(O)pNR8R9 , -(CH2 )rNR8 S(O)pR3 , -S(O)pR3 c , -S(O)p
R3 c , -C(O)-Ci-C 4 alkyl, -(CH2 )rCO2 R3 b , -(CH2 )r
C(O)NR 8R 9 , -(CH2 )r OC(O)N R8R 9 -NHCOCF 3 ,
-NHSO2CF3 , -SO2NHR3 b , -SO2NHCOR3 c , -SO2NHCO2 R3 c
, -CONHSO2R3 c , -NHSO2R3 c , -CONHOR 3 b , C1-4
haloalkyl, C1-4 haloalkoxy-, Q-6 alkyl substituted by
R3 d C2-6 alkenyl substituted by R3 d , C2~6 alkynyl
substituted by R3 d , C3-6 cycloalkyl substituted by
0-1 R3 d , -(CH2 )r -C3-10 carbocycle substituted with
0-3 R3 d , or - (CH2 )r ~5- to 10-memberedheterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p wherein said heterocycle is
substituted with 0-3 R3 d ; [0034] alternately, when
two R3 a groups are located on adjacent atoms, they
can be taken together with the atoms to which they are
attached to form a C3-10 carbocycle substituted with
0-2 R3 d or a 5- to 10-membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-2 R3 d ; [0035] R3b is,
independently at each occurrence, H, C1-6 alkyl
substituted with 0-2 R3 d C2-6 alkenyl substituted
with 0-2 R3 d C2-6 alkynyl substituted with 0-2 R3 d ,
-(CH2 )r -C3-l q carbocycle substituted with 0-3 R3 d
, or -(CH2 )r -5- to 10- membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-3 R3 d ; [0036] R3 c is,
independently at each occurrence, C1-6 alkyl
substituted with 0-2 R3 d , C2-6 alkenyl substituted
with 0-2 R3 d C2-6 alkynyl substituted with 0-2 R3 d ,
-(CH2 )r -C3-i0 carbocycle substituted with 0-3 R3 d
or -(CH2 )r -5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 R ; [0037] R3 d is, independently at each
occurrence, H, =0, -(CH2 )rORa , F, Cl, Br, CN, NO2 ,
-(CH2 )rNR7R8 , -C(O)Ra , -C(O)ORa , -OC(O)Ra
-NR7C(O)Rb -C(O)NR8R9 , -SO2NR8R9 , -NR8SO2NR8R9
-NR8SO R -S(O)p Rc , -(CF2 )rCF3 , C -6 alkyl
substituted with 0-2 Re , C2 6 alkenyl substituted
with 0-2 Re , C2-6 alkynyl substituted with 0-2 Re ,
-(CH2 )r -C3-10 carbocycle substituted with 0-3 R , or
-(CH2 )r -5- to 10-membered heterocycle comprising
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 Rd ; [0038] R4 is H, F, Cl, Br, I, OCF3 , CF3
, ORa , SRa CN, NO2 , -C(O)Ra -C(O)ORa , -OC(O)Ra
-NR7R8 , -C(O)NR8R9 , -NR7 C(O)Rb , -S(O)pNR8R9 ,
-NR8S(O)pRc , -S(O)Rc -S(O)2Rc , Ci-6 alkyl
substituted with 0-2 R4 a C2-6 alkenyl substituted
with 0-2 R4 a , C2-6 alkynyl substituted with 0-2 R4 a
, -(CH2 )r -C3-10 carbocycle substituted with 0-3 R4 ,
or -(CH2 )r -5- to 10-membered heterocycle comprising
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 R4 b ; [0039] R4 a is, independently at each
occurrence, H, F, =0, C1-6 alkyl, ORa SRa CF3 , CN,
NO2 , -C(O)Ra -C(O)ORa -OC(O)Ra -NR7R8 -C(O)NR8R9 ,
-NR7C(O)Rb , -S(O)pNR8R9 , -NR8S(O)2R , -S(O)Rc , or
-S(O)2R ; [0040] R4b is, independently at each
occurrence, H, 0 =NR8 , F, Cl, Br, I, ORa , SRa CN,
NO2 , CF3 , -SO2R , -NR7R8 , -C(O)Ra -C(O)ORa ,
-OC(O)Ra -NR7R8 , -C(O)NR8R9 , -NR7 C(O)Rb,
-S(O)pNR8R9 , Cl -6 alkyl, C2-6 alkenyl, C2-6 alkynyl,
C3-6 cycloalkyl, C1-4 haloalkyl, or C1-4 haloalkoxy-;
[0041] alternately, R and R4 groups when located on
adjacent atoms, can be taken together to form a C3-10
carbocycle substituted with 0-2 R Or a 5- to
10-membered heterocycle comprising: carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-2 R ;
[0042] R6 is H; [0043] R is, independently at each
occurrence, H, Q-6 alkyl, -(CH2 )n -C3-io carbocycle,
-(CH2)n -(5-l 0 membered heteroaryl), -C(O)Rc , -CHO,
-C(O)2Rc , -S(O)2Rc , -CONR8Rc , -OCONHRc , -C(O)O-(C
1.4 alkyl)OC(O)-(C 1-4 alkyl), or -C(O)O-(C 1-4
alkyl)OC(O)-(C6-10 aryl); wherein said alkyl,
carbocycle, heteroaryl, and aryl are optionally
substituted with 0-2 R ; [0044] R8 is, independently
at each occurrence, H3C1-6 alkyl, or -(CH2 )r -phenyl,
or -(CH2)n-5-l 0 membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p ; wherein said alkyl, phenyl and heterocycle
are optionally substituted with 0-2 R ; [0045]
alternatively, R and R , when attached to the same
nitrogen, combine to form a 5- to 10-membered
heterocyclic ring comprising carbon atoms and 0-2
additional heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-2 Rd ;
[0046] R a is, independently at each occurrence, H,
OH, C1-6 alkyl, C 4 alkoxy, (C aryl)-C1-4 alkoxy,
-(CH2 )n -phenyl, -(CH2 )n-(5-10 membered heteroaryl),
-C(O)Rc , -C(O)2Rc , -C(O)O-(CM alkyl)OC(O)-(C 1-4
alkyl), or -C(O)O-(C 1_4 alkyl)OC(O)-(C6- 10 aryl);
wherein said phenyl, aryl, and heteroaryl is
optionally substituted with 0-2 R1; [0047] R9 is,
independently at each occurrence, H, Cl -6 alkyl, or
-(CH2 )r -phenyl; wherein said alkyl and phenyl are
optionally substituted with 0-2 R ; [0048] R a is,
independently at each occurrence, H, C1-6 alkyl, or
-(CH2 )n -phenyl; [0049] alternatively, R and R , when
attached to the same nitrogen, combine to form a 5- to
10-membered heterocyclic ring comprising carbon atoms
and 0-2additional heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted with
0-2 Rd ; [0050] R is independently at each occurrence,
H, C1-6 alkyl substituted with 0-3 R1Oa , C2-6 alkenyl
substituted with 0-3 R1Oa , C2-6 alkynyl substituted
with 



0-3 R1Oa , -(CH2 )r -C3-l q carbocycle substituted
with 0-3 Rd , or -(CH2 )r -5- to 10- membered
heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p wherein said
heterocycle is substituted with 0-3 Rd ; [0051] R a
Jg, independently at each occurrence, H, =O, Ci .4
alkyl, ORa , SRa , F, CF3 , CN, NO2 , -C(O)ORa ,
-NR7R8 , -C(O)NR7R8 , -NR7C(O)Rb , -S(O) P NR 8R9
-NR8SO2Rc - -S(O)Rc , or -S(O)2 Rc ; [0052] R11 is
C1-4 haloalkyl, -(CH2 )rC(O)NR8R9 , Q-6 alkyl
substituted with 0-3 R1 l a , C2-6 alkenyl substituted
with 0-3 R1 l a , C2-6 alkynyl substituted with 0-3 R1
l a , -(CR14R15)r -C3-io carbocycle substituted with
0-3 R1 l b , or -(CR Rl 5 r 5 _ 10-membered
heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R1 l ; [0053]
R1 a is, independently at each occurrence, H, =0, C\
.4 alkyl, ORa CF3 , SRa , F, CN, NO2 , -NR7R8 ,
-C(O)NR7R8 , -NR7 C(O)Rb, -S(O) P NR8R9 -NR8S(O)pRc ,
-C(O)Ra -C(O)ORa , -S(O)pRc C3.6 cycloalkyl, C1-4
haloalkyl, C1-4 haloalkoxy-, -(CH2 )r -C3-10
carbocycle substituted with 0-3 Rd or -(CH2 )r -5- to
10-membered heterocycle comprising carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p , and
substituted with 0-3 Rd ; [0054] R1 l b is,
independently at each occurrence, H, =O, =NR8 , ORa F,
Cl, Br CN, NO2 , CF3 , OCF3 OCHF2, -C(O)Ra -C(O)ORa
-SORc , -SO2Rc -NR7R8 , -C(O)NR7R8, -NR7 C(O)Rb,
-NR8C(O)2Rc , -S(O)pNR8R9 -NR8 S(O)pRc C1-6 alkyl,
C2-6 alkenyl, C2-6 alkynyl, C3-6 cycloalkyl, C1-4
haloalkyl, C1-4 haloalkoxy-,-(CH2 )r -C3-10 carbocycle
substituted with 0-3 R , or -(CH2 )r -5-10 membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R ; [0055]
alternately, when two Rl I groups are substituents on
adjacent atoms they may be taken together with the
atoms to which they are attached to form a 5- to
7-membered heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p and
substituted with 0-2 Rg; [0056] R and R15 are,
independently at each occurrence, H, F, or C1-4 alkyl;
[0057] alternately, Rl 4 combines with R15 to form =0;
[0058] Ra is, independently at each occurrence, H, CF3
, C1-6 alkyl, -(CH2 )r -C3-7 cycloalkyl, -(CH2 )r
-C6-10 aryl, or -(CK 5 - t o 1 membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p ; wherein said cycloalkyl, aryl
and heterocycle groups are optionally substituted with
0-2 Rf ; [0059] R is, independently at each
occurrence, CF3 , OH, Cl .4 alkoxy, C1-6 alkyl, -(CH2
)r -C3-l q carbocycle substituted with 0-3 R , or
-(CH2 )r -5-10 membered heterocycle comprising: carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted with
0-3 R ; [0060] Rc is, independently at each
occurrence, CF3 , C1-6 alkyl substituted with 0-2 R
C3_6 cycloalkyl substituted with 0-2 Rf C6-10 aryl, 5-
to 10-membered heteroaryl, (C6-10 aryl)-C 1-4 alkyl,
or (5- to 10-membered heteroaryl)-C 1-4 alkyl, wherein
said aryl and heteroaryl groups are optionally
substituted with 0-3 Rf; [0061] Rd is, independently
at each occurrence, H, =0, =NR8 , ORa , F, Cl, Br, I,
CN, NO2 , -NR7R8 , -C(O)R a , -C(O)ORa , -OC(O)R a ,
-NR8C(O)Ra , -C(O)NR R , -SO2NR8R9 , -NR8 SO2NR8R9 ,
-NR8 SO2 -C1-4 alkyl, -NR8 SO2CF3 , -NR8SO2 -phenyl,
-S(O)2 CF3 , -S(O)p -C1-4 alkyl, -S(O)p -phenyl, -(CF2
)rCF3 , Cl -6 alkyl substituted with 0-2 Re , C2-6
alkenyl substituted with 0-2 Re , orC2-6 alkynyl
substituted with 0-2 Re ; [0062] Re is, independently
at each occurrence, =0, ORa , F, Cl, Br, I, CN, NC-2,
-NR8R9 , -C(O)Ra , -C(O)OR a , -OC(O)R a -NR8C(O)Ra
-C(O)NR 7R8 , -SO2NR8R9 , NR SO2NR8R9 , -NR8 SO2 -C1-4
alkyl, -NR8 SO2 CF3 , -NR8 SO2 -phenyl, -S(O)2CF3 ,
-S(0) p -C1-4 alkyl, -S(O)p -phenyl, or -(CF2 )rCF3 ;
[0063] Rf is, independently at each occurrence, H, =0,
-(CH^r-ORS, F, Cl, Br, I, CN, NO2 , -NR9 aR9 a ,
-C(O)Rg, -C(O)ORg, -NR9 a C(O)Rg, -C(O)NR 9 aR9 a ,
-SO2NR9 aR9 a , -NR9 a SO2NR9 aR9 a -NR9 a SO2 -C1-4
alkyl, -NR9 a SO2CF3 , -NR9 a SO2 -phenyl, -S(O)2 CF3
, -S(O)p -C1-4 alkyl, -S(O)p -phenyl, -(CF2 CF3 , C -6
alkyl, C2-6 alkenyl, C2-6 alkynyl, or -(CH2 )n-phenyl;
[0064] Rg is, independently at each occurrence, H,
Ci_g alkyl, or -(CH2 )n -phenyl; [0065] n, at each
occurrence, is selected from 0, 1, 2, 3, and 4; [0066]
p, at each occurrence, is selected from 0, 1, and 2;
[0067] r, at each occurrence, is selected from 0, 1,
2, 3, and 4; and [0068] s, at each occurrence, is
selected from 1, 2, 3, and 4; [0069] provided that:
[0070] (a) when L is -C(O)NH-, R3 is not
2,4-dichlorophenyl, 4-nitrophenyl or
pentafluorophenyl; [0071] (b). when L is -C(O)NH-, R1
1 is not -CH2 -(3-indolyl), -(CH2)4NHCO2 (*-Bu) or
-(CH2)4NH2 [0072] hi a second aspect, the present
invention includes compounds of Formula (I), within
the scope of the first aspect wherein: [0073] L is
-C(O)NR 10 -, -NR10 C(O)-, -CH2CONR 10 -, or -NR
10COCH2 S [0074] R3 is -(CH2 )rC(O)NR 8R9 , -(CH2
)rC(O)NR 8(CH2 )sCO2R3 b , -(CH2 )rCO2R3b -(CH2 )r
-phenyl substituted with 0-3 R3 a and 0-1 R3 d ,-(CH2
)r -narhthyl substituted with 0-3 R3 a and 0-1 R3 d ,
-(CH2 )r -indanyl substituted with 0-3 R3 a and 0-1 R3
, or -(CH2 )r -5-10 membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 R3a and 0-1 R3 ; [0075] R4 is H, F, Cl, Br,
I, OCF3 , CF3 , ORa , SRa , CN, NO2 , -C(O)Ra -C(O)ORa
-NR7R8, -C(O)NR8R9 , -NR7C(O)Rb , -S(O)pNR R9 , -NR8
S(O)pRc , -S(O)Rc , -S(O)2Rc Ci_6 alkyl substituted
with 0-2 R4 a , C2-6 alkenyl substituted with 0-2 R4 a
C2-6 alkynyl substituted with 0-2 R4 a phenyl
substituted with 0-2 R4 , or a 5-10 membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R4 ; [0076] R
is, independently at each occurrence, H, C1-6 alkyl
substituted with 0-2 R1Oa, -(CH2 )r -phenyl
substituted with 0-2 Rd , or -(CH2 )r -5-10 membered
heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-2 R ; and
[0077] R1 is C1-4 haloalkyl, -(CH2 )r CONR8R9 , Ci-6
alkyl substituted with 0-2 R1 l a C2-6 alkenyl
substituted with 0-2 R1 l a C2-6 alkynyl substituted
with 0-2 R1 Ia, -(CH2 )r -C3-l q carbocycle
substituted with 0-3 R1 l b , or -(CH2 )r -5-to 10-
membered heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R . [0078] In
a third aspect, the present invention includes
compounds of Formula (I), within the scope of the
first aspect wherein: [0079] R is, independently at
each occurrence, F, Cl, Me, Et, -NH2 , -C(=NH)NH2 ,
-C(O)NH2 , -CH2NH2 , -CH2CH2NH2 , -CH2NHCO2 Bn,
-CH2NHCO2 (?-Bu), -CH(Me)NH2 , -C(Me)2NH2 , -NHEt,
-NHCO2 (*-Bu), -NHCO2 Bn, -SO2NH2 , ORa or -CH2Rl a ;
[0080] R3 is -CO2H, -CO2Me, -C(O)NHCH2CO2H,
-C(O)NHCH2CO2 Et,-C(O)NH 2 , -C(O)NHMe, -C(O)NHBn,
-(CH 2 )r phenyl substituted with 0-2 R3 a and 0-1 R3
d , naphthyl substituted with 0-2 R3 a and 0-1 R3 d ,
idanyl substituted with 0-2 R3 a and 0-1 R3 d , or
-(CH 2 )r 5-to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-2 R3 a and 0-1 R3 d ; [0081] R4 is H, F, Cl,
Br, CF3 , OMe, NH2 CO2 H, CO2 Me, CO2 Et, -CONR 8R9 ,
Ci-6 alkyl substituted with 0-2 R4 a phenyl
substituted with 0-2 R4 b , or a 5-10 membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R4 ; [0082] R
is, independently at each occurrence, H, Me, benzyl,
phenethyl, -CH2 CH2 CO2 H, -CH2CH2CO2 Me, -CH 2 CH2
CO2 Et, -CH2 CH2 CONH 2 , or -CH2 CH2 CONHCH 2CH2 PI1;
and [0083] R1 1 is Ci-6 alkyl, -CH2 CONR 8R9 , -CH2
CH2 CONR 8R9 , -CH2 q Bn, -CH2 SBn, -(CH 2 )r -C3_7
cycloalkyl substituted with 0-2 Rllb , -(CH 2 )r
-phenyl substituted with 0-2 R 1 l b , -(CH 2 )r -
aphthyl substituted with 0-2 R , or -(CH 2 )r -5-10
membered heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-2 Rl Ib. [0084]
In a fourth aspect, the present invention includes a
compound of Formula (II): (II) or its stereoisomers,
tautomers, pharmaceutically acceptable salts,
solvates, or prodrugs thereof, within the scope of the
first aspect wherein:[0085] A is substituted with 0-1
R1 and 0-2 R2 and selected from: C3_ cycloalkyl,
phenyl, naphthyl, 1,2,3,4-tetrahydronaphthyl, pyridyl,
indazolyl, berizirnidazolyl, benzisoxazolyl,
isoquinolinyl, 5,6,7,8-tetrahydroisoqumolinyl,
1,2,3,4-tetrahydroisoquinolinyl, quinazolinyl,
lH-quinazolin-4-onyl, 2H-isoquinolin- 1-onyl,
3H-quinazolin-4-onyl, 3,4-dihydro-2H-isoquinolin-
1-onyl, 2,3-dihydroisoindolinonyl, and phthalazinyl;
[0086] L is -C(O)NH- or -NHC(O)-; [0087] R is,
independently at each occurrence, F, Cl, Me, Et, -NH2
, -C(=NH)NH2 , -C(O)NH2 , -CH2NH2 , -CH2NHCO2 Bn,
-CH2NHCO2 (*-Bu), -CH(Me)NH2 , -CMe2NH2 , -NHEt,
-NHCO2 (*-Bu), -NHCO2 Bn, -SO2NH2 , ORa , or -CH2Rl a
; [0088] R3 is -CO2H, -CO2 Me, -C(O)NHCH2 CO2H,
-C(O)NHCH2CO2 Et, -C(O)NH2 , -C(O)NHMe, -C(O)NHBn,
phenyl substituted with 0-2 R3 a , naphthyl
substituted with 0-2 R3 a , indanyl substituted with
0-2 R3 a , or a 5-to 10-membered heterocycle
comprising: carbon atoms and 1-2 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-2 R3 a ; [0089] R4 is H, F, Cl, Br,
OMe, NH2 , CF3 , CO2H, CO2 Me, CO2 Et, Ci_6 alkyl
substituted with 0-2 R4 a , phenyl substituted with
0-2 R4 , or 5-10 membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-2 R4 ; [0090] R11 is C1_6 alkyl, -CH2CONR8R9 ,
-CH2CH2CONR8R9 , -CH2 q Bn, -CH2 SBn, -(CH2 ) C3-7
cycloalkyl substituted with 0-2 R1 l b , -(CH2 )r
-phenyl substituted with 0-2 R1 l , -(CH2 )r -naphthyl
substituted with 0-2 R1 l b , or -(CH2 )r -5- to
10-membered heteroaryl substituted with 0-2 R1 l b and
selected from thiazolyl, oxazolyl, triazolyl,
tetrazolyl, imidazolyl, pyridyl, pyrimidinyl,
pyrazinyl, pyridazinyl, indolyl, isoindolyl,
indolinyl, isoindolinyl, benzimidazolyl,
benzothiazolyl, quinolinyl, isoquinolinyl,
tetrahydroquinolinyl, and tetrahydroisoquinolinyl;
and[0091] R1 l b is, independently at each occurrence,
H, F, Cl, Br, CF3 , OMe, OEt, 0(/-Pr) 3OCF3 , OCHF2,
CN, OPh, OBn, NO2, -NH2 , -C(O)Ra , -C(O)ORa ,
-C(O)NR7R8 , -NR7 C(O)Rb, -NR8C(O)2 Rc , -S(O)pNR8R 9
, -NR8 S(O)pRc , -SO2Rc , Ci-C4-alkyl, Ph, or Bn;
[0092] alternately, when two R groups are substituents
on adjacent atoms they may be taken together with the
atoms to which they are attached to form a 5- to
7-membered heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p and
substituted with 0-2 Rg. [0093] In a fifth aspect, the
present invention includes a compound of Formula (II):
(H) or its stereoisomers, tautomers, pharmaceutically
acceptable salts, solvates, or prodrugs thereof,
within the scope of the first aspect wherein: [0094] A
is 4-CH2NH2 -cyclohexyl, 4-CO2 Me-cyclohexyl, 4-CONH2
-cyclohexyl, 4-NHCO2 (^-Bu)-cyclohexyl, 4-NHCO2
Bn-cyclohexyl, phenyl, 4-Me-phenyl, 3-OMe-phenyl,
4-CFf2NH2 -phenyl, 3-CONH2 -phenyl, 4-CONH2 -phenyl,
3-amidino-phenyl, 4-amidino-phenyl, 2-F-4-Me-phenyl,
2-Bn-4-CH2NH2 -phenyl, 4-SO2NH2-phenyl,
2-F-5-OMe-phenyl, 2-F-4-Cl-phenyl, 2-F-4-CH2NH2
-phenyl, 2-F-4-CONH2 -phenyl, 2-Cl-4-CONH 2 -phenyl,
2-Et-4-CH2NH2 -phenyl, 2-NHEt-4-CH2NH2 -phenyl,
2-OMe-4-CONH 2 -phenyl, 3-OMe-4-CONH2 -phenyl,
l,2,3,4-tetrahydronaphth-2-yl, 3-Cl-thien-2-yl,
indol-5-yl, indol-6-yl, indazol-6-yl, 3-NH2
-indazol-6-yl, 3-NH2 -indazol-5-yl, 1-Me-3-NH2
-indazol-6-yl, 3-NH2 -benzisoxazol-6-yl,
1,2,3,4-tetrahydroisoquinolin-6-yl,
1,2,3,4-tetrahydroisoquinolin-3-yl,2-COPh-l,2,3,4-tetr
ahydroisoquinolin-3-yl, 2-CO2
Bn-l,2,3,4-tetrahydroisoquinolin-3-yl,
l,2,3,4-tetrahydroisoquinolin-l-on-6-yl,
2H-isoquinolin-l-on-6-yl, isoquinolin-6-yl, l -NH2
-isoquinolin-6-yl, 1-NH2 -3-Me-isoquinolin-6-yl, 1-NH2
-5,6,7,8-tetrahydroisoquinolin-6-yl, 4-NH2
-quinazolin-7-yl, 3H-quinazolin-4-on-7-yl, [0095] R3
is CC-2H, CO2 Me, -C(O)NHCH2CO2H, -C(O)NH CH2CO2 Et,
-C(0) NH2 -C(O)NHMe , -C(O)NHBn, phenyl, phenethyl,
-(CH=CH)-phenyl, 3-biphenyl, 4-biphenyl,
3,4-methylenedioxyphenyl, 1-naphthyl, 2-naphthyl,
3-NH2 -phenyl, 3-NMe2-phenyl, 4-OPh-phenyl,
4-OBn-phenyl, 4-(?-butoxymethyl)-phenyl, 4-SO2
Me-phenyl, 3-CN-phenyl, 4-CN-phenyl, 3-F-phenyl,
4-F-phenyl, 3-Cl-phenyl, 4-Cl-phenyl, 3-Br-phenyl,
4-Br-phenyl, 3-OH-phenyl, 4-OH-phenyl, 2-OMe-phenyl,
3-OMe-phenyl, 4-OMe-phenyl, 3-CF3 -phenyl, 4-CF3
-phenyl, 3-CO2 H-phenyl, 4-CO2 H-phenyl, 3-CO2
Me-phenyl, 4-CO2Me-phenyl, 3-CH2 CO2 H-phenyl,
4-CH2CO2 H-phenyl, 4-CH2C02Me- phenyl, 3-CH2CO2
Et-phenyl, 4-CH2CO2 Et-phenyl, 3-CONH2 -phenyl,
4-CONH2 -phenyl, 3-CH2CONH2 -phenyl 4-CH2 CONH2
-phenyl, 4-CONHMe-phenyl, 4-CONMe2-phenyl,
4-amidino-phenyl, 3-NHCOMe-phenyl, 4-NHCOMe-phenyl,
4-NHCO2 Me-phenyl, 4-SO2NH2 -phenyl, 3-NHSO2
Me-phenyl, 4-NHSO2Me-phenyl, 2,4-diF-phenyl,
3-F-4-CN-phenyl, 3-CN-5-F-phenyl, 3-F-4-CONH2 -phenyl,
3-CO2 H-4-CN-phenyl, 3-NMe2-4-CN-phenyl, 3-Ph-4-CONH2
-phenyl, 4-(2-oxo-l-piperidino)-phenyl, thiazol-2-yl,
4-CO2 Me-thiazol-2-yl, 4-CONH2 -thiazol-2-yl,
l-Bn-pyazol-4-yl, 5-Ph-oxazol-2-yl, 5-CONH2
-thien-2-yl, 5-CO2 H-thien-2-yl, pyrid-2-yl,
pyrid-3-yl, ryrid-4-yl, 6-NH2 -pyrid-3-yl,
benzimidazol-2-yl, l-Me-benzimidazol-2-yl,
benzoxazol-2-yl, benzothiazol-2-yl, 3-NH2
-benzisoxazol-6-yl, 3-NH2 -benzisoxazol-5-yl,
indazol-5-yl, indazol-6-yl, 3-NH2 -indazol-5-yl,
3-OH-indazol-5-yl, 3-NH2 -indazol-6-yl,3-NH2
-4-F-indazol-6-yl, 3-NH2 -5-F-indazol-6-yl, 3-NH2
-7-F-indazol-6-yl, 4-imino-3,4-dihydro-2i
-phthalazin-l-on-7-yl, 3-(5-tetrazolyl)-phenyl,
2,3-diliydro-isoiiidol-l-on-6-yl, quinolin-5-yl,
quinolin-6-yl, quinolin-8-yl, isoquinolin-5-yl,
2H-isoquinolin-l-on-6-yl, 2,4-diaminoquinazolin-7-yl,
or 4-NH2 -quinazolin-7-yl; [0096] R4 is H, Me, Br, Cl,
CF3 , CO2H, CO2 Me, CO2 Et, phenyl, 3-F-4-CN-phenyl,
or 3-NH2 -6-indazolyl; and [0097] R1 is Me, neopentyl,
cyclohexylmethyl, -CH2 CH2 CONHB11, -CH2 CH2 CONH(CH
2CH2 Ph), -CH2 CH2 CON(Me)Bn, benzyl, phenethyl,
2-Me-benzyl, 3-Me-benzyl, 4-Me-benzyl, 2-F-benzyl,
3-F-benzyl, 4-F-benzyl, 2-Cl-benzyl, 3-Cl-benzyl,
4-Cl-benzyl, 2-Br-benzyl, 3-Br-benzyl, 4-Br-benzyl,
3-CF3 -benzyl, 4-CF3 -benzyl, 2-NH2 -benzyl, 3-NH2
-benzyl, 2-NO2-benzyl, 3-NO2-benzyl, 4-NO2-benzyl,
3-OMe-benzyl, 4-OMe-benzyl, 3-OCF 2 H-benzyl, 2-OCF 3
-benzyl, 3-OCF3 -benzyl, 2-OPh-benzyl, 3-OPh-benzyl,
2-OBn-benzyl, 3-OBn-benzyl, 4-OBn-benzyl,
4-COPh-benzyl, 3-CO2 H-benzyl, 3-CO2 Me-benzyl,
3-NHAc-benzyl, 2-NHCOPh-benzyl, 2-NHCOBn-benzyl,
3-NHCOBn-benzyl, 3-N(Me)COPh-benzyl, 3-(-NHCOCH 2 CH2
Ph)-benzyl, 2-NHSO 2 Ph-benzyl, 3-NHSO2 Ph-benzyl,
3-[SO2N(Me)Ph]-benzyl, 3-[N(Me)SO 2 Ph]-benzyl,
3-[CONH(/-Bu)]-benzyl, 3-[CONH( -Bu)]-benzyl,
3-[CONH(isopentyl)]-benzyl, 3-[CONH(2-Me-Ph)]-benzyl,
3-[CONH(3-Me-Ph)]-benzyl, 3-[CONH(4-Me-Ph)]-benzyl,
3-[CONH(4-F-Ph)] -benzyl, 3-[CONH(I
-naphthyl)]-benzyl, 3-(CONHBn)-benzyl,
3-[CONH(4-Cl-Bn)]-benzyl, 3-[CONH(4-OMe-Bn)]-benzyl,
3-[CONHCH 2 CH2 Ph]-benzyl, 3-[CONHCH 2 CH2
(4-OMe-Ph)]-benzyl, 3-[CONHCH 2 CH2 (2-Cl-Ph)]-benzyl,
3-[CONHCH 2 CH2 (3-Cl-Ph)]-benzyl, 3-[CONHCH 2CH2
(4-Cl-Ph)]-benzyl, 3-[CONH(CH 2 )3Ph]-benzyl,
3-[CONMe2]-benzyl, 3-[CON(Me)(Et)]-benzyl,
3-[CON(Me)(/-Pr)]-benzyl, 3-[CON(Me)(?:-Bu)]-benzyl,
3-[CON(Me)(3-Me-Ph)]-benzyl,
3-[CON(Me)(4-Me-Ph)]-benzyl, 3-[CON(Me)Bn]-benzyl,
3-[CON(Me)(3-Cl-Bn)]-benzyl,
3-[CON(Me)(4-Cl-Bn)]-benzyl, 3-[CON(Me)(CH 2 CH2
Ph)]-benzyl,3-[CON(Et)Ph]-benzyl,
3-[CO(l-piperidino)]-benzyl,
3-[CO(4-Ph-l-piperidino)]-benzyl, 3-[CO(l,2,3
94-tetrahydroisoquinolino)]-benzyl, 2-Ph-benzyl,
3-Ph-benzyl, 4-Ph-benzyl, 3-phenethyl-benzyl, -CH 2
OB11, -CH 2 SB11, 1-naphthylmethyl, 2-naphthylmethyl,
thiazol-4-ylmethyl, pyrid-2-ylniethyl,
pyrid-3-ylmethyl, pyrid-4-ylmethyl,
l-Bn-imidazol-4-ylmethyl, benzotbiazol-2-ylmethyl,
[0098] In a sixth aspect, the present invention
includes a compound of Formula (II): (II) or its
stereoisomers, tautomers, pharmaceutically acceptable
salts, solvates, or prodrugs thereof, within the scope
of the first aspect wherein: [0099] R3 is 3-NH 2
-indazol-5-yl, 3-OH-indazol-5-yl,3-NH 2
~benzisoxazol-6-yl, 3-NH 2 -benzisoxazol-5-yl,
indazol-5-yl, indazol-6-yl, 3-NH 2 -indazol-6-yl, 3-NH
2 -4-F-indazol-6-yl, 3-NH 2 -5-F-indazol-6-yl, 3-NH 2
-7-F-indazol-6-yl, isoquinolin-5-yl, quinolin-5-yl,
quinolin-8-yl, 2H-isoquinolin-l-on-6-yl,
2,4-diaminoquinazolin-7-yl, or 4-NH 2
-quinazolin-7-yl. [00100] In a seventh aspect, the
present invention includes compounds of Formula (Ha)
within the scope of the sixth aspect wherein: [00101]
L is -C(O)NR 10 - or -NR 10 C(O)-; [00102] R 1 is,
independently at each occurrence, F, Cl, Me, Et, -NH 2
, -C(=NH)NH 2 , -C(O)NH 2 , -CH 2NH2 , -CH 2 CH2NH2 ,
-CH 2NHCO 2 Bn, -CH 2NHCO 2 (/-Bu), -CH(Me)NH 2 ,
-C(Me)2NH 2 , -NHEt, -NHCO 2 (*-Bu), -NHCO 2 B11, -SO
2NH2 ORa , or -CH 2R 1a ; [00103] R4 is H, F, Cl, Br,
OMe, NH2 , CF3 , CO2 H, CO2 Me, CO2 Et, -CONR R9 , C
1-6 alkyl substituted with 0-2 R4 a , phenyl
substituted with 0-2 R4 b , or a 5-10 membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O) p , wherein
said heterocycle is substituted with 0-3 R4 ; [00104]
R 10 is, independently at each occurrence, H3 Me,
benzyl, phenethyl, -CH 2 CH2 CO2 H, -CH 2 CH2 CO2 Me,
-CH 2 CH2 CO2 Et, -CH 2 CH2 CONH 2 , or -CH 2 CH2
CONHCH 2 CH2 PI1; [00105] R 1 1 is C1-C6 alkyl, -CH 2
CONR 8R9 , -CH 2 CH2 CONR 8R9 , -CH 2 q Bn, -CH 2 SBn,
-(CH 2 )r -C3-7 cycloalkyl substituted with 0-2 R 1 l
b , -(CH 2 )r -phenyl substituted with 0-2 R 1 l b ,
-(CH 2 )r -naphthyl substituted with 0-2 R 1 or -(CH 2
)r -5-10 membered heterocycle comprising carbon atoms
and 1-4 heteroatoms selected from N, O, and S(O) p ,
wherein said heterocycle is substituted with 0-2 R 1 l
; and [00106] R 1 l is, independently at each
occurrence, H, F, Cl, Br, CF3 , OMe, OEt, 0(Z-Pr), OCF
3 , OCHF2, CN, OPh, OBn, NO2, -NH 2 , -C(O)R a -C(O)OR
a ,-C(O)NR7R , _NR7 c(O)R , -N8CO2Rc , -S(O) PNR8R 9 ,
-NR8 S(O)p R.c -SO2Rc , Ci-C -alkyl, Ph, or Bn.
[00107] In an eighth aspect, the present invention
includes compounds of Formula (II), within the scope
of the seventh aspect wherein: [00108] A is
substituted with 0-1 R1 and 0-2 R2 and selected from:
C3-7 cycloalkyl, phenyl, naphthyl,
1,2,3,4-tetrahydronaphthyl, pyridyl, indazolyl,
benzimidazolyl, benzisoxazolyl, isoquinolinyl,
5,6,7,8-tetrahydroisoquinolinyl, 1,2,3
,4-tetrahydroisoquinolinyl, quinazolinyl,
1H-quinazolin-4-onyl, 2H-isoquinolin-l-onyl,
3H-quinazolin-4-onyl,
3,4-dihydro-2H-isoquinolin-l-onyl,
2,3-dihydroisoindolinonyl, and phthalazinyl; and
[00109] R10 is H. [00110] hi a ninth aspect, the
present invention includes compounds of Formula (II),
within the scope of the eighth aspect wherein: 



[00111] A is 4-CH2NH2 -cyclohexyl, 4-CO2
Me-cyclohexyl, 4-CONH2 -cyclohexyl, 4-NHCO2 (
-Bu)-cyclohexyl, 4-NHCO2 Bn-cyclohexyl, phenyl,
4-Me-phenyl, 3-OMe-phenyl, 4-CH2NH2 -phenyl, 3-CONH2
-phenyl, 4-CONH2 -phenyl, 3-amidino-phenyl,
4-amidino-phenyl, 2-F-4-Me-phenyl, 2-Bn-4-CH2NH2
-phenyl, 4-SO2NH2 -phenyl, 2-F-5-OMe-phenyl,
2-F-4-Cl-phenyl, 2-F-4-CH2NH2 -phenyl, 2-F-4-CONH 2
-phenyl, 2-Cl-4-CONH 2 -phenyl, 2-Et-4-CH2NH2 -phenyl,
2-NHEt-4-CH 2NH2 -phenyl, 2-OMe-4-CONH 2 -phenyl,
3-OMe-4-CONF2-phenyl, l,2,3,4-tetraliydronaphth-2-yl,
3-Cl-thien-2-yl, indol-5-yl, indol-5-yl, indazol-5-yl,
indazol-6-yl, 3-NH2 -indazol-6-yl, 3-NH2
-nidazol-5-yl, l-Me-3-NH 2 -indazol-6-yl,
3-NFf2-benzisoxazol-6-yl,
1,2,3,4-tetrahydroisoquinolin-6-yl,
1,2,3,4-tetrahydroisoqurnolin-3-yl,
2-COPh-l,2,3,4-tetrahydroisoquinolin-3-yl, 2-CO2
Bn-l,2,3,4-tetraliydroisoquinolin-3-yl,
l,2,3,4-tetrahydroisoquinolin-l-on-6-yl,
2H-isoquinolin-l-on-6-yl, isoquinolin-6-yl, l-NH 2
-isoquinolin-6-yl, 1-NH2 -3-Me-isoquinolin-6-yl, 1-NH2
-5,6,7,8-tetrahydroisoquinolin-6-yl,4-NH2
-quinazolin-7-yl, 3H-quinazolin-4-on-7-yl, [00112] R4
is H, Me, Br. Cl, CF3 , CO2H, CO2 Me, CO2 Et, phenyl,
3-F-4-CN-phenyl, or 3-NH2 -6-indazolyl; and [00113] R1
1 is Me, neopentyl, cyclohexylmethyl, -CH2 CH2 CONHBn,
-CH2 CH2CONH(CH2 CH2 Ph), -CH2CH2 CON(Me)Bn, benzyl,
phenethyl, 2-Me-benzyl, 3-Me-benzyl, 4-Me-benzyl,
2-F-benzyl, 3-F-benzyl, 4-F-benzyl, 2-Cl-benzyl,
3-Cl-benzyl, 4-Cl-benzyl, 2-Br-benzyl, 3-Br-benzyl,
4-Br-benzyl, 3-CF3 -benzyl, 4-CF3 -benzyl, 2-NH2
-benzyl, 3-NH2 -benzyl, 2-NO2-beozyl, 3-NO2-benzyl,
4-NO2-benzyl, 3-OMe-benzyl, 4-OMe-benzyl, 3-OCF2
H-benzyl, 2-OCF3-benzyl, 3-OCF3 -benzyl, 2-OPh-benzyl,
3-OPh-benzyl, 2-OBn-benzyl, 3-OBn-benzyl,
4-OBn-benzyl, 4-COPh-benzyl, 3-CO2 H-benzyl, 3-CO2
Me-benzyl, 3-NHAc-benzyl, 2-NHCOPh-benzyl,
2-NHCOBn-benzyl, 3-NHCOBn-benzyl, 3-N(Me)COPh-benzyl,
3-(-NHCOCH2CH2Ph)-benzyl, 2-NHSO2 Ph-benzyl, 3-NHSO2
Ph-benzyl, 3-[SO2 N(Me)Ph]-benzyl, 3-[N(Me)SO2
Ph]-benzyl, 3-[CONH(r-Bu)]-benzyl,
3-[CONH(/-Bu)3-benzyl, 3-[CONH(isopentyl)]-benzyl,
3-[CONH(2-Me-Ph)]-benzyl, 3-[CONH(3-Me-Ph)]-benzyl,
3-[CONH(4-Me-Ph)]-benzyl, 3-[CONH(4-F-Ph)]-benzyl,
3-[CONH(I -naphthyl)]-benzyl, 3-(CONHBn)-benzyl,
3-[CONH(4-Cl-Bn)]-benzyl, 3-[CONH(4-OMe-Bn)]-benzyl,
3-[CONHCH2CH2 Ph]-benzyl,
3-[CONHCH2CH2(4-OMe-Ph)]-benzyl, 3-[CONHCH2 CH2
(2-Cl-Ph)]-benzyl, 3-[CONHCH2CH2 (3-Cl-Ph)]-benzyl,
3-[CONHCH2CH2 (4-Cl-Ph)]-benzyl,
3-[CONH(CH2)3Ph]-benzyl, 3-[CONMe2]-benzyl,
3-[CON(Me)(Et)]-benzyl, 3-[CON(Me)(;-Pr)]-benzyl,
3-[CON(Me)(/-Bu)]-benzyl, 3-[CON(Me)Ph]-benzyl,
3-[CON(Me)(3-Me-Ph)]-benzyl,
3-[CON(Me)(4-Me-Ph)]-benzyl, 3-[CON(Me)Bn]-benzyl,
3-[CON(Me)(3-Cl-Bn)]-benzyl,
3-[CON(Me)(4-Cl-Bn)]-benzyl, 3-[CON(Me)(CH2CH2
Ph)]-benzyl,3-[CON(Et)Ph]-benzyl,
3-[CO(l-piperidino)]-benzyl 3-[CO(4-Ph-l
-piperidino)]-benzyl, 3-[CO(I
,2,3,4-tetrahydroisoqumolino)]-benzyl, 2-Ph-benzyl,
3-Ph-benzyl, 4-Ph-benzyl, 3-phenethyl-benzyl, -CH2
OB11, -CH2 SBn, 1-naphthylmethyl, 2-naphthyknethyl,
thiazol-4-ylmethyl, pyrid-2-ylmethyl,
pyrid-3-ylmethyl, pyrid-4-ylmethyl,
l-Bn-imidazol-4-ylmethyl, benzothiazol-2-ylmethyl,
[00H4] In a tenth aspect, the present invention
includes compounds of Formula (II), within the scope
of the eighth aspect wherein: [00115] A is 4-CH 2NH2
-cyclohexyl, 4-NHCO 2 (^-Bu)-cyclohexyl, 4-NHCO 2
Bn-cyclohexyl, or l-NH 2
-5,6,7,8-tetrahydroisoquinolin-6-yl; [00116] L is
-C(O)NH- or NHC(O)-; [00117] R3 is indazol-5-yl,
indazol-6-yl, 3-NH 2 -indazol-5-yl, 3-OH-indazol-5-yl,
3-NH 2 -indazol-6-yl, 3-NH 2 ~4-F-indazol-6-yl, 3-NH 2
-5-F-indazol-6-yl, 3-NH 2 -7-F-indazol-6-yl, or 4-NH 2
-quinazolin-7-yl; [00118] R4 is H, Me, F, Br, Cl, or
CF3 ; and[001 19] R1 is benzyl substituted with 0-2 R1
l . [00120] In an eleventh aspect, the present
invention includes compounds of Formula (II), within
the scope of the tenth aspect wherein: [00121] A is
4-CH2NH2 -cyclohexyl; [00122] L is -C(O)NH-; and
[00123] R3 is 3-NH2 -indazol-6-yl or 4-NH2
-quinazolin-7-yl. [00124] In a twelfth aspect, the
present invention includes a compound of Formula (II):
(H) or its stereoisomers, tautomers, pharmaceutically
acceptable salts, solvates, or prodrugs thereof,
within the scope of the first aspect wherein: [00125]
A is substituted with 0-2 R1 and 0-1 R2 and selected
from: C3-7 cycloalkyL phenyl, naphthyl,
1,2,3,4-tetrahydronaphthyl, pyridyl, indazolyl,
benzimidazolyl, benzisoxazolyl, isoquinolinyl,
5,6,7,8-tetrahydroisoquinolinyl,
1,2,3,4-tetrahydroisoquinolinyl, quinazolinyl,
1H-quinazolin-4-onyl, 2H-isoquinolin- 1-onyl,
3H-quinazolin-4-onyl, 3,4-dihydro-2H-isoquinol
in-1-onyl, 2,3-dihydroisoindolinonyl, and
phthalazinyl; [00126] L is -C(O)NR10 - or -NR10 C(O)-;
[00127] R3 is -(CH2 )r-5- to 10-membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-3 R3 a and 0-1 R3 d ; [00128] R4 is
H F, Cl, Br, OMe, NH2 , CF3 , CO2H, CO2Me, CO2
Et,-CONR8R9 , C1-6 alkyl substituted with 0-2 R4
phenyl substituted with 0-2 R4 , or a 5-10 membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R4 ; and
[00129] R1 1 is benzyl substituted with 0-2 R1 l b .
[00130] In another aspect, the present invention
includes a compound of Formula (II), within the scope
of the twelfth aspect wherein: [00131] R3 is -(CH2 )r
-9- to 10-membered bicyclic heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 R3 a . [00132] In a thirteenth aspect, the
present invention includes a compound of Formula (II):
(II) or its stereoisomers, tautomers, pharmaceutically
acceptable salts, solvates, or prodrugs thereof,
within the scope of the first aspect wherein: [00133]
A is substituted with 0-1 R1 and 0-2 R2 and selected
from: C3-7 cycloalkyl, phenyl, naphthyl,
1,2,3,4-tetrahydronaphthyl, pyridyl, indazolyl,
benzimidazolyl, benzisoxazolyl, isoquinolinyl,
5,6,7,8-tetraliydroisoquinolinyl,
1,2,3,4-tetrahydroisoquinolinyl, quinazolinyl,
lH-quinazolin-4-onyl, 2H-isoquinolin- 1-onyl,
3H-quinazolin-4-onyl, 3,4-dihydro-2H-isoquinolin-
1-onyl, 2,3-dihydroisoindolinonyl, and phthalazinyl;
[00134] L is -C(O)NR 10 - or -NR10 C(O)-; [00135] R3
is -(CH2 )r -phenyl substituted with 0-3 R3 a and 0-1
R3 d , -(CH2 )r -naphthyl substituted with 0-3 R3 a
and 0-1 R3 d , or -(CH2 )r -indanyl substituted with
0-3 R3 and 0-1 R3 d ;[00136] R4 is, independently at
each occurrence, H, Me, Br, Cl, CF3 , CO2H, CO2 Me,
CO2 Et, phenyl, 3-F-4-CN-phenyl, or 3-NH2
-6-indazolyl; and [00137] R1 is benzyl substituted
with 0-2 R1 l . [00138] In another aspect, the present
invention includes a compound of Formula (II), within
the scope of the thirteenth aspect wherein: [00139] R3
is -(CH2 )r -phenyl substituted with 0-3 R3 a .
[00140] In a fourteenth aspect, the present invention
includes a compound of Formula (III): (III) or its
stereoisomers, tautomers, pharmaceutically acceptable
salts, solvates, or prodrugs thereof, within the scope
of the first aspect wherein: [00141] R3 a is,
independently at each occurrence, =0, F, Cl, Br, Me,
CN, OH, NH2 , OMe, O(r-Bu), OBn, CF3 , CO2H, CO2 Me,
-CH2CO2H, -CH2 CO2 Me, -CH2CO2 Et, -NHCOMe, -CONH2 ,
-CH2CONH2 , -CONHMe, -CONMe2, -C(=NH)NH2 -NR7R8 , -SO2
Me, -SO2NH2 , Ph, or 2-oxo-piperidin-l-yl; [00142] R3
d is H or C1-4 alkyl; [00143] R is, independently at
each occurrence, H, Ci_g alkyl substituted with 0-2
R1Oa , -(CH2 )r -phenyl substituted with 0-2 R , or
-(CH2 )r -5-10 membered heterocycle comprising carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted with
0-2 R ; and [00144] R1 1 is C1-4 haloalkyl, -(CH2 )r
-CONR8R9 , C1-6 alkyl substituted with 0-2 R1 1a ,
C2-6 alkenyl substituted with 0-2 R1 1a C2-6 alkynyl
substituted with 0-2 Rlla , -(CH2 )r -C3-l q
carbocycle substituted with 0-3 Rllb , or -(CH2 )r
-5-10membered heterocycle comprising carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-3 R .
[00145] In a fifteenth aspect, the present invention
includes compounds of Formula (III), within the scope
of the fourteenth aspect wherein: [00146] R is,
independently at each occurrence, -NH2 , -C(=NH)NH2 ,
-C(O)NH2 , -CH2NH2 , -CH(Me)NH2 , -C(Me)2NH2 , or
-CH2CH2NH2 ; [00147] R10 is H, Me, benzyl, or
phenethyl; and [00148] R1 1 is Me, -(CH2 )r -phenyl
substituted with 0-1 R1 l b , or -(CH2 )r -5-10
membered heteroaryl comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-1 R . [00149]
hi a sixteenth aspect, the present invention includes
a compound of Formula (IV): (IV) or its stereoisomers,
tautomers, pharmaceutically acceptable salts,
solvates, or prodrugs thereof, within the scope of the
first aspect wherein: [00150] A is cyclohexyl
substituted with 1R1, phenyl substituted with 1R1,
pyridyl substituted with 1R , naphthyl substituted
with 1 Rl, benzisoxazole substituted with 1R , or
isoquinolinyl substituted with 0-1 R ; [00151] L is
-C(O)NH-, -C(O)NMe-, -C(O)N(benzyl)-,
-C(O)N(phenethyl)-, -NHC(O)-, -CH2 C(O)NH-, -NHC(O)CH2
-, -C(O)NHCH2 -, or -NHC(O)CH2 -; [00152] R1 is,
independently at each occurrence, -NH2 , -C(=NH)NH2 ,
-C(O)NH2 or -CH2NH2 ; [00153] R3 a is F, Cl, Br, Me,
CN, OMe, CF3 , CO2H, CO2 Me, CO2 Et,-CH2CO2H, -CH2CO2
Me, -CH2 CO2 Et, CONH2 , -CONHMe, -CON(Me)2, -CH2CONH2
or -C(=NH)NH2 ; [00154] R6 is H; [00155] R10 is H, Me,
benzyl, or phenethyl; and [00156] R1 1 is Me, -(CH2 )r
-phenyl substituted with 0-1 R1 l b , or -(CH2 )r
-5-10 membered heteroaryl substituted with 0-1 R I and
selected from thiazolyl, imidazolyl, pyridyl, and
benzothiazolyl. [00157] In a seventeenth aspect, the
present invention includes compounds of Formula (IV),
within the scope of the sixteenth aspect wherein:
[00158] A is 4-CH2NH2 -cyclohexyl or 4-amidino-phenyl;
and [00159] R3 a is, independently at each occurrence,
CO2H, CO2 Me, -CH2CO2H, -CH2CO2 Et, -CONH2 , or
-CH2CONH2 . [00160] In an eighteenth aspect, the
present invention provides, inter alia, a compound of
Formula (V): (V) or its stereoisomers, tautomers, a
pharmaceutically acceptable salts, solvates, or
prodrugs thereof, wherein: [00161] A is C3-I0
carbocycle substituted with 0-1 Rl and 0-3 R2 , or a
5- to 12-membered heterocycle comprising: carbon atoms
and 1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-1 R and
0-3 R ; provided when A is a heterocycle containing
one or more nitrogen atoms, A is not attached to L via
any of the nitrogen atoms on the A ring; [00162] Xl,
X2 , and X3 are independently CR3 CR4 , CR4R5 , O,
S(O)p , N, NR3 , NR6 , or C(O); provided that no S-S,
S-O, or 0-0 bond is present in the ring;[00163]
provided that is other than ; [00164] Z is -C(R 1
1XR12 )-, -C(R 1 1)(R 12 )-(CH2 )-, -NR 13 -, or -NR
13CH2 S [00165] L is -C(O)NR1O-, -NR10 C(O)-,
-CHaC(O)NR 1O-, -CH2NR10 C(O)-, -C(O)NR1CH2 -, -NR10
C(O)CH2 -, -S(O^NR 1-, -NR10 S(O)2 -, -CH2 S(O)2NR10
-, -CH2NR10 S(O)2 -, -S(O)2NR10CH2 -, -NR10 S(O)2 CH2
-, -CH2 CH2 -, -CH2CH2CH2 - -CH2NR7 -, -NR7CH2 - -CH2
CH2NR7 -, -NR7CH2CH2 , -CH2NR7 CH2 -, -CH2 O-, -OCH2
-, -CH2 S(O)p -, -S(O)pCH2 -, -CH2 CH2 O-, -OCH2CH2 -
-CH2 OCH2 -, -CH2CH2 S(O)p -, -S(O)p CH2CH2 -, -CH2
S(O)p CH2 -, -CH2 C(O), -CH2 C(O)CH2 -, -CH2CH2 C(O)-,
-C(O)CH2CH2 -, or -C(0)CH 2 -; [00166] R1 is,
independently at each occurrence, -NH2 , -NH(C 1-3
alkyl), -N(C1-3 alkyl)2, -C(=NH)NH2 , -C(O)NR8R9 ,
-S(O)pNR8R9 , -(CH2 )rNR7R8 , -(CH2 )rNR7C(O)ORa ,
-CH2NH2 , -CH2NH(Ci_3 alkyl), -CH2N(Ci-3 alkyl)2,
-CH2CH2NH2 , -CH2 CH2NH(Ci-3 alkyl), -CH2CH2N(Cl-3
alkyl)2 -CH(C1-4 alkyl)NH2 , -C(Ci_4 alkyl)2NH2 ,
-C(=NR8a)NR7R8, -NHC(=NR8a)NR7R8 , =NR8 ,
-NR8CR8(=NR8a ), F, Cl, Br, I, OCF3 , CF3 , -(CH2
)rORa -(CH2)r SRa , CN, l-NH 2 -l-cyclopropyl, or C1-6
alkyl substituted with 0-1 Rl a ; [00167] R1a is H,
-C(=NR8 a)NR7R8 , -NHC(=NR8a)NR7R8 , -NR8CH(=NR8a),
-NR7R8 , -C(O)NR8R9 , F, OCF3 , CF3 , ORa SRa CN, -NR9
SO2NR8R9 , -NR8SO2Rc , -S(O)p -C1-4 alkyl, -S(O)p
-phenyl, or -(CF2 )rCF3 ; [00168] R2 is, independently
at each occurrence, H, =0, F, Cl, Br, I, OCF3 , CF3 ,
CHF2, CN, NO2 , ORa SRa -C(O)Ra -C(O)ORa -OC(O)Ra
-NR7R8 , -C(O)NR7R8 , -NR7 C(O)Rb, -S(O)2NR8R9 , -NR8
S(O)2 Rc , -S(O)Rc , -S(O)2Rc ,C1-6 alkyl substituted
with 0-2 R2 a C2-6 alkenyl substituted with. 0-2 R2 a
C2-6 alkynyl substituted with 0-2 R2 a -(CH2 )r -C3-lO
carbocycle substituted with 0-3 R2 b , or -(CH2 )r
-5-to 10-membered heterocycle comprising: carbon atoms
and 1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-3 R2 b
; [00169] R2 a is, independently at each occurrence,
H, F, Cl, Br, I, =0, =NR8 , CN, OCF3 , CF3 , ORa , SRa
-NR R8 , -C(O)NR 8R , -NR7 C(O)Rb , -S(O)pNR8R9 , -NR8
SO2Rc , -S(O)Rc , or -S(O)2Rc ; [00170] R2 b is,
independently at each occurrence, H, F, Cl, Br, I, =0,
=NR8 , CN, NO2 , ORa , SRa , -C(O)Ra , -C(O)OR a
-OC(O)R a -NR7R8 , -C(O)NR7R8 , -NR7 C(O)R ,
-S(O)2NR8R9 , -S(O)2 Rc , -NR8 SO2NR8R9 , -NR8SO2Rc
-(CF2 )rCF3 , C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl,
C3_6 cycloalkyl, Cl .4 haloalkyl, or C1-4 haloalkoxy;
[00171] alternately, when R and R2 groups are
substituted on adjacent ring atoms, they can be taken
together with the ring atoms to which they are
attached to form a 5- to 7-membered carbocycle or
heterocycle comprising: carbon atoms and 0-4
heteroatoms selected from N, O, and S(O)p , wherein
said carbocycle or heterocycle is substituted with 0-2
R2 b ; [00172] R3 is, independently at each
occurrence, -(CH2 )rC(O)NR8R9 , -(CH2 )rC(O)NR8(CH2
)sCO2R3 b , -(CH2 )rCO2R3b , -(CH2 )r C3-10 carbocycle
substituted with 0-3 R3 a and 0-1 R3 d , or -(CH2 )r
-5- to 10-membered heterocycle comprising: carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted with
0-3 R3 a and 0-1 R3 ; [00173] R3 a is, independently
at each occurrence, =0, F, Cl, Br, I, OCF3 , CF3 , NO2
, CN, -(CH2 )rOR3b -(CH2 )r SR3b -(CH2 )rNR7R8 ,
C(=NR8 a)NR8R9 -NHC(=NR 8 a)NR7R8 , -NR8CR8(=NR8 a ),
-(CH2 )rNR8 C(O)R3b , =NR8 -(CH2 )rNR8 C(O)R3b , -(CH2
)rNR8C(O)2R3b , -(CH2 )r S(O)pNR8R ,-(CH2 )rNR8
S(O)pR3 c , -S(O)pR3 , -S(O)pR3 , -C(O)-CM alkyl,
-(CH2 )rCO2R3b , -(CH2 )rC(O)NR8R9 , -(CH2 )r OC(O)N
R8R 9 .NHCOCF 3 , -NHSO2 CF3 , -SO2NHR3 b ,
-SO2NHCOR3c, -SO2NHCO2R3 c , -CONHSO2R3 c , -NHSO2R3 c
, -CONHOR3b , C1-4 haloalkyl, C1-4 haloalkoxy-, C\-6
alkyl substituted by R3 d , C2-6 alkenyl substituted
by R3 d , C2-6 alkynyl substituted by R3 d , C3-6
cycloalkyl substituted by 0-1 R3 d , -(CH2 )r -C3-10
carbocycle substituted with 0-3 R3 d , or -(CH2 )r -5-
to 10-niembered heterocycle comprising: carbon atoms
and 1-4 heteroatoms selected from N, O, and S(O)p
wherein said heterocycle is substituted with 0-3 R3 d
; [00174] alternately, when two R3 a groups are
located on adjacent atoms, they can be taken together
with the atoms to which they are attached to form a
C3-.10 carbocycle substituted with 0-2 R3 or a 5- to
10-membered heterocycle comprising: carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-2 R3 d
; [00175] R3 is, independently at each occurrence, H,
C1-6 alkyl substituted with 0-2 R3 d , C2-6 alkenyl
substituted with 0-2 R3 d , C2-6 alkynyl substituted
with 0-2 R3 d , -(CH2 )r -C3-lO carbocycle substituted
with 0-3 R3 d or -(CH2 )r -5- to 10- membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R3 d ;
[00176] R3 c is, independently at each occurrence,
Ci-6 alkyl substituted with 0-2 R3 d , C2-6 alkenyl
substituted with 0-2 R3 d , C2-6 alkynyl substituted
with 0-2 R3 d , -(CH2 )r -C3-lO carbocycle substituted
with 0-3 R3 d or -(CH2 )r -5- to 10- membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p wherein said
heterocycle is substituted with 0-3 R3 d ; [00177] R3
d is, independently at each occurrence, H, =0, -(CH2
)rORa , F, Cl, Br, CN, NO2 , -(CH2 )rNR7R8 , -C(O)Ra ,
-C(O)OR a -OC(O)Ra -NR C(O)Rb,-C(O)NR8R9 , -SO2NR8R9
-NR8SO2NR8R9 , -NR8SO2R , -S(O)p Rc , -(CF2 )rCF3 , C
- alkyl substituted with 0-2 Re , C2 - alkenyl
substituted with 0-2 Re , C2 - alkynyl substituted
with 0-2 Re , -(CH2 )r C3_io carbocycle substituted
with 0-3 Rd , or -(CH2 )r -5- to 10-membered
heterocycle comprising carbon atoms and 1-4
heteroatorns selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 Rd ; [00178]
R4 is, independently at each occurrence, H, =0, F, Cl,
Br, I, OCF3 , CF3 , ORa SRa CN, NO2 , -C(O)Ra ,
-C(O)ORa , -OC(O)Ra -NR7R8 , -C(O)NR8R9 , -NR7 C(0)R b
, -S(O)pNR8R9 , -NR8S(O)pRc , -S(O)R0, -S(O)2R , Ci 6
alkyl substituted with 0-2 R4 a , C2-6 alkenyl
substituted with 0-2 R4 a , C2-6 alkynyl substituted
with 0-2 R4 a , -(CH2 )r -C3_io carbocycle substituted
with 0-3 R4 b , or -(CH2 )r-5- to 10-membered
heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R4 b ;
[00179] R4 a is, independently at each occurrence, H,
F, =0, C1-6 alkyl, ORa , SRa , CF3 , CN, NO2 , -C(O)Ra
-C(O)ORa , -OC(O)Ra -NR7R8 , -C(O)NR8R9 , -NR7C(O)Rb
-S(O)pNR8R9 -NR8S(O)2R0, -S(O)Rc , or -S(O)2R ;
[00180] R4 is, independently at each occurrence, H,
=0, =NR8 , F, Cl, Br, I, ORa , SRa , CN, NO2 , CF3 ,
-SO2R0, -NR7R8 , -C(O)Ra , -C(O)ORa -OC(O)Ra , -NR7R8
, -C(O)NR8R9 , -NR C(O)Rb, -S(O)pNR8R9 Ci-6 alkyl,
C2-6 alkenyl, C2-6 alkynyl, C3-6 cycloalkyl, C1-4
haloalkyl, or C1-4 haloalkoxy-; [00181] alternately, R
and R4 groups when located on adjacent atoms, can be
taken together to form a C -IO carbocycle substituted
with 0-2 R3d or a 5- to 10- membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-2 R [00182] R5 is, independently at
each occurrence, H, F, OCF3 , CF3 , ORa , SRa , CN,
NO2 , -C(O)Ra -C(O)ORa -OC(O)Ra -NR7R8, -C(O)NR7R8 ,
-NR7 C(0)R b ,-S(O) PNR8R9 , -NR 8 S(O)2Rc -S(O) Rc ,
-S(O)2Rc , C1-6 alkyl substituted with 0-2 R5 a , C2-6
alkenyl substituted with 0-2 R5 a , C2-6 alkynyl
substituted with 0-2 R5 a , -(CH2 )r-C3_lq carbocycle
substituted with 0-3 R5b , or -(CH2 )r -5-10 membered
heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R b; [00183]
R5 a is, independently at each occurrence, H, =0, ORa
, SRa F, Cl, Br, I, CF3 , OCF3 , CN, NO2 , -NR7R8 ,
-NR7R8 , -C(O)NR7R8 , -NR C(O)Rb, -S(O)2NR8R9
-NR8S(O)2 Rc , -S(O)Rc , or -S(O)2Rc ; [00184] R5 is,
independently at each occurrence, H, =0, =NR8 , F, Cl,
Br, I, ORa , SRa , CN, NO2 CF3 , -SO2Rc , -NR7R8 ,
-C(O)Ra -C(O)ORa -OC(O)Ra 



-NR7R8 , -C(O)NR 8R9 -NR7 C(O)Rb, -S(O)2NR 8R9 ,
-S(O)2 Rc , C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl,
C3-6 cycloalkyl, C1-4 haloalkyl, or C1-4 haloalkoxy-;
[00185] R is, independently at each occurrence, H, Ci
.b alkyl, C1-4 haloalkyl, -CH2 q Ra -C(O)Rc , -C(O)2Rc
, -S(O)2Rc , or -(CH2 )r -phenyl substituted with 0-3
R ; [00186] R7 is, independently at each occurrence,
H, C1-6 alkyl, -(CH2)n-C3-10 carbocycle, -(CFf2)n
-(5-10 membered heteroaryl), -C(O)Rc , -CHO, -C(O)2Rc
, -S(O)2Rc , -CONR8Rc , -OCONHRc , -C(O)O-(C i_4
alkyl)OC(O)-(C 1-4 alkyl), or -C(O)O-(C 1-4
aUcyl)OC(O)-(C6-10 y , wherein said alkyl, carbocycle,
heteroaryl, and aryl are optionally substituted with
0-2 R ; [00187] R8 is, independently at each
occurrence, H, C1-6 alkyl, or -(CH2 )r -phenyl, or
-(CH2)n-5-10 membered heterocycle comprising: carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p ; wherein said alkyl, phenyl and heterocycle are
optionally substituted with 0-2 R ; [00188]
alternatively, R7 and R8 , when attached to the same
nitrogen, combine to form a 5- to 10-membered
heterocyclic ring comprising carbon atoms and
0-2additional heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted with
0-2 R ; [00189] R a is, independently at each
occurrence, H, OH, C1-6 alkyl, C^alkoxy,
(Cg-IQaTyI)-Ci.4 alkoxy, -(CH2 )n -phenyl, -(CH2
)n-(5-10 membered heteroaryl), -C(O)Rc , -C(O)2Rc ,
-C(O)O-(CM alkyl)OC(O)-(C 1-4 alkyl), or -C(O)O-(Ci -4
alkyl)OC(O)-(C 6-10 aryl); wherein said phenyl, aryl,
and heteroaryl is optionally substituted with 0-2 R ;
[00190] R is, independently at each occurrence, H,
C1-6 alkyl, or -(CH2 )n-phenyl; wherein said alkyl and
phenyl are optionally substituted with 0-2 Rf; [00191]
R a is, independently at each occurrence, H, C1-6
alkyl, or -(CH2 )n-phenyl; [00192] alternatively, R8
and R9 , when attached to the same nitrogen, combine
to form a 5- to 10-membered heterocyclic ring
comprising carbon atoms and 0-2 additional heteroatoms
selected from N, O, and S(O)p , wherein said
heterocycle is substituted with 0-2 R ; [00193] R is,
independently at each occurrence, H, C1-6 alkyl
substituted with 0-3 R1Oa C2-6 alkenyl substituted
with 0-3 R1Oa , C2-6 alkynyl substituted with 0-3 R1Oa
, -(CH2 )r -C3-i q carbocycle substituted with 0-3 Rd
, or ~(CH2 )r -5- to 10- membered heterocycle
comprising carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-3 R ; [00194] R1 a is,
independently at each occurrence, H, =0, C1-4 ahcyl,
ORa , SRa F, CF3 , CN, NO2 , -C(O)ORa , -NR7R8 ,
-C(O)NR 7R8 , -NR7C(O)Rb , -S(O)pNR8R9 , -NR8SO2Rc -,
-S(O)Rc , or -S(O)2Rc ; [00195] R1 is C1-4 haloalkyl,
-(CH2 )r C(O)NR8R9 , Cl -6 alkyl substituted with 0-3
R1 l a , C2-6 alkenyl substituted with 0-3 R1 l a C2-6
alkynyl substituted with 0-3 Rl Ia, -(CR14R15)r -C3_10
carbocycle substituted with 0-3 R1 l , or-(CR14R15)
G_5- to 10-membered heterocycle comprising carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted with
0-3 R1 l b ; [00196] R a is, independently at each
occurrence, H, =O, C1-4 alkyl, ORa , CF3 , SRa F, CN,
Nq 2, NR7R8 , -C(O)NR7R8 , -NR7C(O)Rb , -S(O)pNR8R9 ,
-NR8 S(O)p Rc , -C(O)Ra , -C(O)ORa , -S(O)pRc , C3-6
cycloalkyl, d_4 haloalkyl, C1-4 haloalkoxy-, -(CH2 )r
-C3-lO carbocycle substituted with 0-3 R , or -(CH2 )r
-5- to 10-membered heterocycle comprising carbon atoms
and 1-4 heteroatoms selected from N, O, and S(O)p ,
and substituted with 0-3 Rd ; [00197] R1 l is,
independently at each occurrence, H, =O, =NR8 , ORa F,
Cl, Br, CN, NO2 , CF3 , OCF3 , OCHF2, -C(O)Ra -C(O)ORa
, -SORc -SO2Rc , -NR7R8 , -C(O)NR7R8 , -NR7C(O)Rb ,
-NR8C(O)2Rc -S(O)pNR8R9 , -NR8 S(O)p Rc , C -6 alkyl,
C2-6 alkenyl, C2-6 alkynyl, C3-6 cycloalkyl, C1-4
haloalkyl, C1-4 haloalkoxy-, -(CH2 )r -C3_10
carbocycle substituted with 0-3 R , or -(CH2 )r -5-10
membered heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p wherein said
heterocycle is substituted with 0-3 R ; [00198]
alternately, when two R groups are substituents on
adjacent atoms they may be taken together with the
atoms to which they are attached to form a 5- to
7-membered heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p and
substituted with 0-2 RS; [00199] R is, independently
at each occurrence, H, F, or Cl_4 alkyl; [00200] R is,
independently at each occurrence, H, C1-6 alkyl, -(CH2
)n -phenyl, -(CH2)n -(5-10 membered heteroaryl),
-C(O)Rc -C(O)ORc -CONR8Rc , -OCONR8Rc , -S(O)2Rc ,
-C(O)O-(Ci -4 alkyl)-OC(O)-(C 1-4 alkyl), or -C(O)O-(C
1-4 alkyl)-OC(O)-(C6-10 aryl); wherein the said alkyl,
phenyl, heteroaryl, aryl are optionally substituted
with 0-2 R ;[00201] R. and R are, independently at
each occurrence, H, F, or Cl-4 alkyl; [00202]
alternately, R14 combines with R15 to form =0; [00203]
Ra is, independently at each occurrence, H, CF3 , C1-6
alkyl, -(CH2 )r -C3-7 cycloalkyl, -(CH2 )r -C6-10
aryl, or -(CH2 )r -5- to 10 membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p ; wherein said cycloalkyl, aryl
and heteroaryl groups are optionally substituted with
0-2 Rf ; [00204] R is, independently at each
occurrence, CF3 , OH, C1.4 alkoxy, Cl -6 alkyl, -(CH2
)r -C3-10 carbocycle substituted with 0-3 Rd , or
-(CH2 )r -5-10 membered heterocycle comprising: carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted with
0-3 R ; [00205] Rc is, independently at each
occurrence, CF3 , C1-6 alkyl substituted with 0-2 Rf,
C3-6 cycloalkyl substituted with 0-2 R , C6-10 ry 5-
to 10-membered heteroaryl, (C -lO aryl)-C 1-4 alkyl,
or (5- to 10-membered heteroaryl)-C 1-4 alkyl, wherein
said aryl and heteroaryl groups are optionally
substituted with 0-3 R [00206] R is, independently at
each occurrence, H, 0 , =NR8 , ORa , F, Cl, Br, I, CN,
NO2, -NR7R8 , -C(O)Ra , -C(O)ORa , -OC(O)R a , -NR8
C(O)Ra , -C(O)NR R -SO2NR 8R 9 , -NR8 SO2NR8R , -NR 8
SO2 -CI_4 alkyl, -NR8 SO2CF3 , -NR8 SO2 -phenyl,
-S(O)2CF3 , -S(O)p -Ci_4 alkyl, -S(O)p -phenyl, -(CF2
)rCF3 , Cl -6 alkyl substituted with 0-2 Re , C2-6
alkenyl substituted with 0-2 Re , or C2-6 alkynyl
substituted with 0-2 Re ; [00207] Re is, independently
at each occurrence, =O, ORa , F, Cl, Br, I, CN, NO2 ,
-NR8R9 , -C(O)Ra -C(O)ORa -OC(O)R a , -NR8C(O)Ra ,
-C(O)NR 7R8 , -SO2NR8R9 , NR8 SO2NR8R9 , -NR8 SO2 -Ci
.4 alkyl, -NR8 SO2CF3 , -NR8 SO2 -phenyl, -S(O)2CF3 ,
-S(O)p -C1-4 alkyl, -S(O)p -phenyl, or -(CF2 )rCF3
;[00208] R is, independently at each occurrence, H,
=0, -(CH2 )r ORg, F, Cl, Br, I, CN, NO2 , -NR9 aR9 a ,
-C(O)Rg, -C(O)ORg, -NR^aC(O)Rg, -C(O)NR9 aR9 a -SO2 R9
aR9 a -NR9 aSO2NR9 aR9 a , -NR9 aSO2 -Cl-4 alkyl, -NR9
aSO2CF3 , -NR9 aS02-phenyl, -S(O)2 CF3 , -S(0) p -C1-4
alkyl, -S(O)p -phenyl, -(CF2)rCF3 , C1-6 alkyl, C2-6
alkenyl, C2-6 alkynyl, or -(CH2 )n-phenyl; [00209] Rg
is, independently at each occurrence, H, C1-6 alkyl,
or -(CH2 )n-phenyl; [00210] n, at each occurrence, is
selected from 0, 1, 2, 3, and 4; [00211] p, at each
occurrence, is selected from 0, 1, and 2; [00212] r,
at each occurrence, is selected from 0, 1, 2, 3, and
4; and [00213] s, at each occurrence, is selected from
1, 2, 3, and 4; [00214] provided that: [00215] (a)
when group [00216] i. and when L is -NHC(O)-, R14 does
not combine with R15 to form =O; [00217] ii. and when
L is -C(O)NH- and A is phenyl, R1 is not -NHC(O)H;
[00218] (b). when group [00219] i. and when L is
-NHC(O)- and R3 combines with R4 to form a phenyl ring
fused with the thiazole, the phenyl ring is
substituted with at least one R3a; [00220] ii. and
when L is -C(O)NH- and A is phenyl, R1 is not
-NHC(O)H; and [00221] (c). A is not a substituted or
unsubstituted oxazolinone, thiophene, oxadiazole, or
furan. [00222] In a nineteenth aspect, the present
invention includes compounds of Formula (V), within
the scope of the eighteenth aspect wherein:[00223] A
is C3-8 cycloalkyl substituted with 0-1 R1 and 0-3 R2
, C4.8 cycloalkenyl substituted with 0-1 R and 0-3 R2
, phenyl substituted with 0-1 R and 0-3 R2 , naphthyl
substituted with 0-1 R1 and 0-3 R2 , or a 5- to
10-membered heterocycle comprising: carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-1 R and
0-3 R2 ; provided when A is a heterocycle containing
one or more nitrogen atoms, A is not attached to L via
any of the nitrogen atoms on the A ring; [00224] Z iS
-C(RH)(Rl 2 )-; [00225] L is -C(O)NRl -, -MR! 0 C(O)-,
-CH2 C(O)NR1 -, -CH2NRI 0 C(O)-, -C(O)NRl CH2 -, or _N
R 10C (O)CH2S [00226] R3 is, independently at each
occurrence, -(CH2 )rC(O)NR R9 , -(CH2
)rC(O)NR8(CH2)sCO2R3b , -(CH2 )rCO2R3b , -(CH2 )r C3-8
cycloalkyl substituted with 0-2 R3 a and 0-1 R3 d
-(CH2 )r -phenyl substituted with 0-3 R3 a and 0-1 R3
d , -(CH2 )r-naphthyl substituted with 0-3 R3 a and
0-1 R3 d , -(CH2 )r indanyl substituted with 0-3 R3 a
and 0-1 R3 d , or -(CH2 )r -5-10 membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-3 R3 a and 0-1 R3 d ; [00227] R4 is
H, F, Cl, Br, I, OCF3 , CF3 , ORa , SRa , CN, NO2 ,
-C(O)Ra -C(O)ORa -NR7R8 , -C(O)NR8R9 , -NR C(O)Rb ,
-S(O)pNR8R9 , -NR8 S(O)p Rc , -S(O)R , -S(O)2Rc , Ci_6
alkyl substituted with 0-2 R4 a C2-6 alkenyl
substituted with 0-2 R4 a C2-6 alkynyl substituted
with 0-2 R4 a phenyl substituted with 0-2 R4 , or a
5-10 membered heterocycle comprising: carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-3 R4 ;
[00228] R6 is, independently at each occurrence, H,
C1-6 alkyl, -CH2 q Ra -C(O)Rc , -C(O)2Rc , or -(CH2 )r
phenyl substituted with 0-3 Rd ; [00229] R1 is,
independently at each occurrence, H, C1-6 alkyl
substituted with 0-3 RlOa -(CH2 )r -phenyl substituted
with 0-3 Rd , or -(CH2 )r 5-10 memberedheterocycle
comprising carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-3 R ; and [00230] R1 1 is C1-4
haloalkyl, -(CH2 )r C(O)NR 8R9 , C1-6 alkyl
substituted with 0-3 R1 l a C2-6 alkenyl substituted
with 0-3 R1 l a , C2-6 alkynyl substituted with 0-3 R1
l a , -(CH2 )r -C3-10 carbocycle substituted with 0-3
R1 l b , or -(CH2 )r -5-10 membered heterocycle
comprising carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-3 R . [00231] In a twentieth
aspect, the present invention includes compounds of
Formula (V)3 within the scope of the eighteenth aspect
wherein: [00232] A is C5-6 cycloalkyl substituted with
0-1 R1 and 0-2 R2 , C5-6 cycloalkenyl substituted with
0-1 R and 0-2 R2 ,, phenyl substituted with 0-1 R and
0-3 R2 , naphthyl substituted with 0-1 R1 and 0-3 R2 ,
or a 5- to 10-membered heterocycle comprising: carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted with
0-1 R and 0-3 R2 ; provided when A is a heterocycle
containing one or more nitrogen atoms, A is not
attached to L via any of the nitrogen atoms on the A
ring; [00233] R3 is, independently at each occurrence,
-(CH2 )rC(O)NR8R9 , -(CH2 )rC(O)NR8(CH2 )sCO2R3b ,
-(CH2 )rCO2R3b , -(CH2 )r phenyl substituted with 0-3
R3 a and 0-1 R3 d , -(CH2 )r -naphthyl substituted
with 0-3 R3 a and 0-1 R3 d , - (CH2 )r -indanyl
substituted with 0-3 R3 a and 0-1 R3 d , or -(CH2 )r
-5-10 membered heterocycle comprising: carbon atoms
and 1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-3 R3 a
and 0-1 R3 d ; and [00234] R is, independently at each
occurrence, H or Ci_6 alkyl. [00235] In a twenty first
aspect, the present invention includes compounds of
Formula (V), within the scope of the eighteenth aspect
wherein:[00236] the group selected from: [00237] In a
twenty second aspect, the present invention includes
compounds of Formula (V), within the scope of the
eighteenth aspect wherein: [00238] the group from:
[00239] In a twenty third aspect, the present
invention includes compounds of Formula (V), within
the scope of the eighteenth aspect wherein. [00240] A
is substituted with 0-1 R1 and 0-2 R2 and selected
from: C3.7 cycloalkyl, phenyl, naphthyl,
1,2,3,4-tetrahydronaphthyl, pyridyl, indazolyl,
benzimidazolyl, benzisoxazolyl, isoquinolinyl,
5,6,7,8-tetrahydroisoquinolinyl,
1,2,3,4-tetrahydroisoquinolinyl, quinazolinyl,
lH-quinazolin-4-onyl, 2H-isoquinolin- 1-onyl,
3H-quinazolin-4-onyl, 3,4-dihydro-2H-isoquinolin-
1-onyl, 2,3-dihydroisoindolinonyl, and phthalazinyl;
[00241] the group selected from:[00242] Z iS -CH(R 12
)-; [00243] L is -C(O)NR10 -, -NR10 C(O)-, -C^C(O)NR
1-, -CH2NR10 C(O)-, -C(O)NR1CH2 -, or -NR10C(O)CH2
[00244] R3 is, independently at each occurrence, -(CH2
)rC(O)NR8R9 , -(CH2 )rC(O)NR8(CH2 )sCO2R3b , -(CH2
)rCO2R3b , -(CH2 )r -phenyl substituted with 0-3 R3a
and 0-1 R3 d , -(CH2 )r -naphthyl substituted with 0-3
R3 a and 0-1 R3 d , -(CH2 )r -indanyl substituted with
0-3 R3 a and 0-1 R3 d or -(CH2 )r -5-10 membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , and
substituted with 0-3 R3 a and 0-1R3 d ; [00245] R4 is,
independently at each occurrence, H, =0, F, Cl, Br, I,
OCF3 , CF3 , CN, NO2 , -C(O)Ra , -C(O)ORa -NR7R8 ,
-C(O)NR R9 , -NR^C(O)Rb, -S(O)pNR8R9 , -NR 8 S(O) PRc
, -S(O)Rc , -S(O)2Rc , Q-6 alkyl substituted with 0-2
4 a C2-6 alkenyl substituted with 0-2 R4 a C2-6
alkynyl substituted with 0-2 R4 a , phenyl substituted
with 0-2 R4 , or a 5-10 membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , and substituted with 0-3 R 4b.
[00246] R6 is H, Ci_6 alkyl, or -(CH2 )r -phenyl
substituted with 0-3 Rd ; [00247] R10 is,
independently at each occurrence, H, C1-6 alkyl
substituted with 0-2 R1Oa , -(CH2 )r -phenyl
substituted with 0-2 Rd , or ~(CH2 )r -5-10 membered
heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-2 Rd ; and
[00248] R1 is, independently at each occurrence, H, F,
or Me.[00249] In another aspect, the present invention
includes compounds of Formula (V), within the scope of
the twenty second aspect wherein. R6 [00250] the group
N X3 is R3 . [00251] In a twenty fourth aspect, the
present invention includes a compound of Formula (VI):
(VI) or its stereoisomers, tautomers, pharmaceutically
acceptable salts, solvates, or prodrugs thereof,
within the scope of the eighteenth aspect wherein:
[00252] R3 is -(CH2 )rC(O)N R8R9 , -(CH2 )sC(O)NR8(CH2
)rCO2R3b , -(CH2 )rCO2R3b , -(CH2 )r phenyl
substituted with 0-3 R3 a and 0-1 R3 d , -(CH2 )r
-naphthyl substituted with 0-2 R3 a , -(CH2 )r - danyl
substituted with 0-2 R3 a or -(CH2 )r -5-10 membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R3 a and 0-1
R3 ; [00253] R6 is, independently at each occurrence,
H, Ci. 6 alkyl, -CH2 qRa , -C(O)Rc , -C(O)2Rc , or
-(CH2 )r -phenyl substituted with 0-3 Rd ; [00254] Rl
is, independently at each occurrence, H, Ci_6 alkyl
substituted with 0-3 Rl a , -(CH2 )r -C3-10 carbocycle
substituted with 0-3 Rd , or -(CH2 )r -5-10 membered
heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R ;
and[00255] R1 is C1-4 haloalkyl, -(CH2 )r C(O)NR 8R9 ,
Ci-6 alkyl substituted with 0-3 R 1 l a C2-6 alkenyl
substituted with 0-3 R1 l a , C2-6 alkynyl substituted
with 0-3 Rlla , -(CH2 )r -C3-10 carbocycle substituted
with 0-3 R1 Ib, o r -(CH2 )r -5-10 membered
heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R Ib. [00256]
In a twenty fifth aspect, the present invention
includes compounds of Formula (VI), within the scope
of the twenty fourth aspect wherein: [00257] R1 is,
independently at each occurrence, F, Cl, Me, Et, -NH2
, -C(=NH)NH 2 , -C(O)NH 2 , -CH2NH2 , -CH2 CH2NH2 ,
-CH2NHCO2 Bn, -CH2NHCO 2 O-BU), -CH(Me)NH 2 , -CMe2NH
2 , -NHEt, -NHCO2 ( -Bu), -NHCO2 Bn, -SO2NH2 , ORa ,
or -CH2Rl a ; [00258] R3 is -CO2H, -CO2 Me, -C(O)NHCH
2 CO2H, -C(O)NHCH 2 CO2 Et, -C(O)NH 2 , -C(O)NHMe,
-C(O)NHBn, -(CH2 )r -phenyl substituted with 0-2 R3 a
and 0-1 R3 d , naphthyl substituted with 0-2 R3 a and
0-1 R3 d , indanyl substituted with 0-2 R3 a and 0-1
R3 , or a -(CH2 )r ~5-to 10-membered heterocycle
comprising: carbon atoms and 1-2 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-2 R3 a and 0-1 R3 d ; [00259] R6 is
H; [00260] R is, independently at each occurrence, H,
Me, benzyl, phenethyl, -CH2 CH2 CO2H, -CH2 CH2CO2 Me,
-CH2 CH2 CO2 Et, -CH2 CH2CONH2 , or -CH2 CH2 CONHCH 2
CH2P1; and [00261] Rl 1 is C1-6 alkyl, -CH2 CONR8R9 ,
-CH2 CH2CONR8R9 , -CH2 q Bn, -CH2 SBn, -(CH2 )r C3-7
cycloalkyl substituted with 0-2 R 1 Ib, -(CH2 )r
-phenyl substituted with 0-2 R1 Ib, -(CH2 )r -naphthyl
substituted with 0-2 R I Ib, or -(CH2 )r-5-10 membered
heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-2 R Ib.[00262]
In a twenty sixth aspect, the present invention
includes a compound of Formula (VII): (VII) or its
stereoisomers, tautomers, pharmaceutically acceptable
salts, solvates, or prodrugs thereof, within the scope
of the eighteenth aspect wherein: [00263] A is
substituted with 0-2 R1 and 0-1 R2 and selected from:
C3-7 cycloalkyl, phenyl, naphthyl,
1,2,3,4-tetrahydronaphthyl, pyridyl, indazolyl,
benzimidazolyl, benzisoxazolyl, isoquinolinyl,
5,6,7,8-tetrahydroisoquinolinyl,
1,2,3,4-tetrahydroisoquinolinyl, quinazolinyl,
lH-quiiiazolin-4-onyl, 2H-isoquinolin- 1-onyl,
3H-quinazolin-4-onyl, 3,4-dihydro-2H-isoquinolin-
1-onyl, 2,3-dihydroisoindolinonyl, and phthalazinyl;
[00264] L is -C(O)NH- or -NHC(O)-; [00265] Rl is,
independently at each occurrence, F, Cl, Me, Et, -NH2
, -C(=NH)NH2 , -C(O)NH2 , -CH2NH2 , -CH2NHCO2 Bn,
-CH2NHCO2 (^-Bu), -CH(Me)NH2 , -CMe2NH2 , -NHEt,
-NHCO2 ( -Bu), -NHCO2 Bn, -SO2NH2 , ORa or -CH2Rl a ;
[00266] R3 is -CO2H, -CO2Me, -C(O)NHCH2CO2H,
-C(O)NHCH2CO2 Et, -C(O)NH2 , -C(O)NHMe, -C(O)NHBn,
phenyl substituted with 0-2 R3a , naphthyl substituted
with 0-2 R3 a , indanyl substituted with 0-2 R3 a , or
a 5-to 10-membered heterocycle comprising: carbon
atoms and 1-2 heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted with
0-2 R3 a ; [00267] R4 is H, F, Cl, Br, CF3 , CO2H, CO2
Me, CO2 Et, Ci-6 alkyl substituted with 0-2 R4 a
phenyl substituted with 0-2 R4 , or 5-10 membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-2 R4 ;[00268]
R11 is Ci_6 alkyl, -CH2 CONR 8R9 , -CB^CEkCONR 8R ,
-CH2 q Bn, -CH2 SBn, -(CH2 )r -C3-7 cycloalkyl
substituted with 0-2 R1 l b , -(CH2 )r-phenyl
substituted with 0-2 R1 l b , -(CH2 )r narhthyl
substituted with 0-2 R1 l b or -(CH2 )r -5- to
10-membered heteroaryl substituted with 0-2 R1 l b and
selected from thiazolyl, oxazolyl, triazolyl,
tetrazolyl, imidazolyl, pyridyl, pyrimidinyl,
pyraziiiyl, pyridazinyl, indolyl, isoindolyl,
indolinyl, isoindolinyl, benzimidazolyl,
benzothiazolyl, quinolinyl, isoquinolinyl,
tetrahydroquinolinyl, and 



tetrahydroisoquinolinyl; and [00269] R1 l b is,
independently at each occurrence, H, F, Cl, Br, CF3 ,
OMe, OEt, 0(Z-Pr), OCF3 , OCHF2, CN, OPh, OBn, NO2,
-NH2 , -C(O)Ra , ~C(O)ORa , -C(O)NR7R8 , -NR7C(O)Rb ,
-NR8C(O)2Rc , -S(O)pNR8R9 , -NR8 S(O)pRc , -SO2Rc ,
Ci-C4-alkyl, Ph, or Bn; [00270] alternately, when two
R b groups are substituents on adjacent atoms they may
be taken together with the atoms to which they are
attached to form a 5- to 7-membered heterocycle
comprising carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p and substituted with 0-2 RS.
[00271] hi a twenty seventh aspect, the present
invention includes compounds of Formula (V), within
the scope of the twenty sixth aspect wherein: [00272]
A is 4-CH2NH2 -cyclohexyl or 4-amidino-phenyl; and
[00273] R3 is phenyl, 3-CN-phenyl, 4-CN-phenyl,
3-Br-phenyl, 4-Br-phenyl, 3-OMe-phenyl, 4-OMe-phenyl,
3-CF3 -phenyl, 4-CF3 -phenyl, 3-CO2 H-phenyl, 4-CO2
H-phenyl, 4-CO2 Me-phenyl, 4-CH2CO2 H-phenyl, 4-CH2CO2
Me-phenyl, 3-CONH2 -phenyl, 4-CONH2 -phenyl,
4-CONHMe-phenyl, 4-CON(Me)2-phenyl, 4-CH2CONH2
-phenyl, 4-amidino-phenyl, or 2,4-diF-phenyl. [00274]
In a twenty eighth aspect, the present invention
includes, inter alia, a method for treating a
thromboembolic or an inflammatory disorder,
comprising:administering to a patient in need thereof
a therapeutically effective amount of at least one
compound of Formula (I): (I) or its stereoisomers,
tautomers, pharmaceutically acceptable salts,
solvates, or prodrugs thereof, wherein: [00275] A is
C3_lq carbocycle substituted with 0-3 R1 and 0-1 R2 ,
or a 5- to 12-memberedheterocycle comprising: carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted with
0-3 R1 and 0-1 R2 ; [00276] L is -C(O)NR 10 -, -NR10
C(O)-, -CH2C(O)NR 10 -, -CH2NR10 C(O)-, -C(O)NR 1CH2
-, -NR1C(O)CH 2 -, -S(O)2NR1-, -NR1S(O)2 -, -CH2
S(O)2NR10 -, -CH2NR10 S(O)2 -, -S(O)2NR10CH2 -, -NR10
S(O)2 CH2 -, -CH2 CH2 -, -CH2CH2CH2 -, -CH2NR7 -,
-NR7CH2 -, -C CH2NR -, -NR7CH2CH2 , -CH2NR7CH2 -, -CH2
O-, -OCH2 -, -CH2 S(O)p -, -S(O)pCH2 -, -CH2 CH2 O-,
-OCH2CH2 -, -CH2OCH2 -, -CH2CH2 S(O)p -, -S(O)p CH2CH2
-, -CH2 S(O)pCH2-, -CH2 C(O), -CH2C(O)CH2 -, -CH2CH2
C(O)-, -C(O)CH2CH2 -, or -C(O)CH2 -; [00277] R1 is,
independently at each occurrence, -NH , -NH(C 1-C3
alkyl), -N(C1-C3 alkyl)2, -C(=NH)NH2 , -C(O)NR8R9 ,
-S(O)pNR8R9 -(CH2 )rNR7R8 , -(CH2 )rNR7 C02R a -CH2NH2
, -CH2NH(Ci_3 alkyl), -CH2N(Ci-3 alkyl)2 , -CH2 CH2NH2
, -CH2CH2NH(Ci-C 3 alkyl), -CH2 CH2N(Ci-3 alkyl)2 ,
-CH(C 1-4 alkyl)NH2 -C(C 1-4 alkyl)2NH2 , -C(=NR8
a)NR7R8 , -NHC(=NR8 a)NR7R8 , =NR8 -NR8CR8(=NR8 a ),
F, Cl, Br, I, OCF3 CF3 , -(CH2 )rORa , -(CH2 )rSRa CN,
l-NH 2 -l-cyclopropyl, or C1-6 alkyl substituted with
0-1 Rl a ;[00278] R1a s H, -C(=NR8 a)NR7R8 , -NHC(=NR8
a)NR7R8 , -NR8CH(=NR a), -NR7R8 -C(O)NR8R , F, OCF3 ,
CF3 , ORa SRa CN, -NR 9 S02NR 8R9 , -NR8SO2Rc , -S(O)p
-Cm alkyl, -S(O)p -phenyl, or -(CF2 )rCF3 ; [00279] R2
is, independently at each occurrence, H, =0, F, Cl,
Br, I, OCF3 , CF3 , CHF2, CN, NO2 , ORa SRa , -C(O)Ra
-C(O)ORa -OC(O)Ra -NR7R , -C(O)NR7R8 , -NR7C(O)Rb ,
-S(O)2NR8R9 , -NR8 S(O)2Rc , -S(O)Rc , -S(O)2Rc , C1-6
alkyl substituted with 0-2 R2 a C2-6 alkenyl
substituted with 0-2 R2 a C2-6 alkynyl substituted
with 0-2 R2 a -(CH2 )r -C3-lO carbocycle substituted
with 0-3 R2 b , or -(CH2 )r -5-to
10-memberedheterocycle comprising: carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-3 R2 b
; [00280] R2 a is, independently at each occurrence,
H, F, Cl, Br, I, =0, =NR8 , CN, OCF3 , CF3 , ORa SRa
-NR7R8 , -C(O)NR 8R9 -NR7C(O)Rb , -S(O)pNR R9 ,
-NR8SO2Rc , -S(O)Rc , or -S(O)2Rc ; [00281] R2 b is,
independently at each occurrence, H, F, Cl, Br, I, =0,
=NR8 , CN, NO2 , CF3 , ORa SRa -C(O)Ra -C(O)ORa
-OC(O)Ra , -NR7R8, -C(O)NR7R8 , -NR7C(O)Rb ,
-S(O)2NR8R9 , -S(O)2Rc , -NR8SO2NR8R9 , -NR8SO2Rc ,
-(CF2)rCF3 , C1-6 ky C2-6 alkenyl, C2-6 alkynyl, C3-6
cycloalkyl, C1-4 haloalkyl, or Ci_4 haloalkoxy-;
[00282] alternately, when R and R2 groups are
substituted on adjacent ring atoms, they can be taken
together with the ring atoms to which they are
attached to form a 5- to 7-membered carbocycle or
heterocycle comprising: carbon atoms and 0-4
heteroatoms selected from N, O, and S(O)p , wherein
said carbocycle or heterocycle is substituted with 0-2
R2 ; [00283] R3 is F, Cl, Br, -(CH2 )rC(O)NR8R -(CH2
)rC(O)NR8(CH2 )sCO2R3 b -(CH2 )rCO2R3b , -(CH2 )r
-C3-10 carbocycle substituted with 0-3 R3 a and 0-1 R3
d , or -(CH2 )r -5- to 10-menibered
heterocyclecomprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R3 a and 0-1
R3 d ; [00284] R3 a is, independently at each
occurrence, =O, F, Cl, Br, I, OCF3 , CF3 , NO2, CN,
-(CH2 )rOR3b , SR3b , -(CH2 )rNR7R8 , C(=NR8 a)NR8R9 ,
-NHC(=NR8 a)NR7R8 , -NR8CR8(=NR8a), -(CH2 )rNR8C(O)R3b
, =NR8 , -(CH2 )rNR8C(O)R3b -(CH2 )rNR8C(O)2R3b ,
-(CH2 )r S(O)pNR8R9 , -(CH2 )rNR8 S(O)pR3 c , -S(O)pR3
, -S(O)pR3 c , C1-4 alkyl-C(O)-, -(CH2 )rCO2R3b -(CH2
)rC(O)NR8R9 , -(CH2 )rOC(O)NR8R9 , -NHCOCF3 ,
-NHSO2CF3 -SO2NHR3 b , -SO2NHCOR3 c , -SO2NHCO2R3 c
-CONHSO2R3 c -NHSO2 R3 c , -CONHOR3b , C1-4 haloalkyl,
C1-4 haloalkoxy-, C1-6 alkyl substituted by R3 d C2-6
alkenyl substituted by R3 d , C2-6 alkynyl substituted
by R3 d , C3-6 cycloalkyl substituted by 0-1 R3 d
-(CH2 )r -C3-10 carbocycle substituted with 0-3 R3 d ,
or -(CH2 )j.-5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 R3 d ; [00285] alternately, when two R3 a
groups are located on adjacent atoms, they can be
taken together with the atoms to which they are
attached to form a C3-10 carbocycle substituted with
0-2 R3 d or a 5- to 10-membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-2 R3 d ; [00286] R3b is,
independently at each occurrence, H, Cl - alkyl
substituted with 0-2 R3 d , C2-6 alkenyl substituted
with 0-2 R3 d C2-6 alkynyl substituted with 0- 2 R3 d
, -(CH2 )r C3-io carbocycle substituted with 0-3 R3 d
or -(CH2 )r -5- to 10- membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-3 R3 d ; [00287] R3 c is,
independently at each occurrence, C1-6 alkyl
substituted with 0-2 R3 d , C2-6 alkenyl substituted
with 0-2 R3 d C2-6 alkynyl substituted with 0-2R3 d ,
-(CH2 )r -C3-io carbocycle substituted with 0-3 R3 ,
or -(CH2)r -5- to 10- membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 R3 ; [00288] R3 is, independently at each
occurrence, H, =0, -(CH2 )rORa , F, Cl, Br, CN, NO2 ,
-(CH2 )rNR7R8 , -C(O)Ra -C(O)ORa -OC(O)Ra -NR7C(O)Rb ,
-C(O)NR8R9 , -SO2NR8R9 , -NR8SO2NR8R9 , -NR8SO2R ,
-S(O)pRc , -(CF2 )rCF3 , C1-6 alkyl substituted with
0-2 Re , C2 - alkenyl substituted with 0-2 Re , C2-6
alkynyl substituted with 0-2 Re , -(CH2 )r -C3-io
carbocycle substituted with 0-3 Rd , or -(CH2 )r -5-
to 10-membered heterocycle comprising carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-3 Rd ;
[00289] R4 is H, =0, F, Cl, Br, I, OCF3 CF3 , ORa ,
SRa , CN, NO2 , -C(O)Ra , -C(O)ORa -OC(O)Ra -NR7R8 ,
-C(O)NR8R , -NR7C(0)R b , -S(O)pNR8R9 , -NR8S(O)pRc ,
-S(O)Rc , -S(O)2Rc , Ci_6 alkyl substituted with 0-2
R4 a C2-6 alkenyl substituted with 0-2 R4 a , C2-6
alkynyl substituted with 0-2 R4 a , -(CH2 )r -C3-10
carbocycle substituted with 0-3 R4 3, or -(CH2 )r -5-
to 10-membered heterocycle comprising carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-3 R4 ;
[00290] R4 a is, independently at each occurrence, H,
F, =0, C1-6 alkyl, ORa , SRa , CF3 , CN, NO2 , -C(O)Ra
-C(O)ORa , -OC(O)Ra , -NR7R8 , -C(O)NR8R9 , -NR7C(O)Rb
,-S(O)pNR8R9 , -NR8S(O)2R , -S(O)R0, or -S(O)2R0 ;
[00291] R4 b is, independently at each occurrence, H,
0 , =NR8 , F, Cl, Br, I, ORa SRa CN, NO2 , CF3 ,
-SO2R0, -NR R8 -C(O)Ra -C(O)ORa , -OC(O)Ra , -NR7R8 ,
-C(O)NR8R9 , -NR7C(0)R b , -S(O)pNR8R9 Cl -6 alkyl,
C2-6 alkenyl, C2-6 alkynyl, C3-6 cycloalkyl, C1-4
haloalkyl, or C1-4 haloalkoxy-; [00292] alternately, R
and R groups when located on adjacent atoms, can be
taken together to form a C3-10 carbocycle substituted
with 0-2 R3d or a 5- to 10-membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-2 R - ; [00293] R is, independently
at each occurrence, H, C\-6 alkyl, C1-4 haloalkyl,
-CH2qRa , -C(O)Rc , -C(O)2Rc , -S(O)2Rc , or -(CH2 )r
-phenyl substituted with 0-3 Rd ; [00294] R is,
independently at each occurrence, H, C1-6 alkyl, -(CH2
)n-C3-10 carbocycle, -(CH2)ir (5-10 membered
heteroaryl), -C(O)Rc , -CHO, -C(O)2Rc , -S(O)2Rc ,
-CONR8Rc , -OCONHRc , -C(O)O-(C 1.4 alkyl)OC(O)-(C 1-4
alkyl), or -C(O)O-(C 1-4 alkyl)OC(O)-(C6-10 aryl);
wherein said alkyl, carbocycle, heteroaryl, and aryl
are optionally substituted with 0-2 R ; [00295] R is,
independently at each occurrence, H, C1-6 alkyl, or
-(CH2 )n-P e y or -(CH2)n-5-10 membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p ; wherein said alkyl, phenyl and
heterocycle are optionally substituted with 0-2 R ;
[00296] alternatively, R and R , when attached to the
same nitrogen, combine to form a 5- to 10-membered
heterocyclic ring comprising carbon atoms and 0-2
additional heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-2 Rd ;
[00297] R a is, independently at each occurrence, H,
OH, C1-6 alkyl, C1-4 alkoxy, (C . Qaryl)-C 1-4 alkoxy,
-(CH2 )n -phenyl, -(CH2 )n-(5-10 membered heteroaryl),
-C(O)Rc , -C(O)2Rc , -C(O)O-(C 1.4 alkyl)OC(O)-(C 1-4
alkyl), or -C(O)O-(C 1-4 alkyl)OC(O)-(C6-10 aryl);
wherein said phenyl, aryl, and heteroaryl is
optionally substituted with 0-2 R ; [00298] R is,
independently at each occurrence, H, C1-6 alkyl, or
-(CH2 )r -phenyl; wherein said alkyl and phenyl are
optionally substituted with 0-2 Rf; [00299] R a is,
independently at each occurrence, H, C\s alkyl, or
-(CH2 )n-phenyl;[00300] alternatively, R8 and R9 ,
when attached to the same nitrogen, combine to form a
5- to 10-membered heterocyclic ring comprising carbon
atoms and 0-2 additional heteroatoms selected from N,
O, and S(O)p , wherein said heterocycle is substituted
with 0-2 Rd ; [00301] R is, independently at each
occurrence, H, C1-6 alkyl substituted with 0-3 R1Oa ,
C2-6 alkenyl substituted with 0-3 R1Oa , C2-6 alkynyl
substituted with 0-3 R1Oa , -(CH2)r -C3-10 carbocycle
substituted with 0-3 R , or -(CH2 )r -5- to 10-
membered heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 Rd; [00302]
R1Oa is, independently at each occurrence, H, =O, C\
.4 alkyl, ORa SRa F, CF3 , CN, NO2 , -C(O)ORa -NR7R8 ,
-C(O)NR7R8 , -NR7C(O)Rb , -S(O)pNR8R9 , -NR8SO2Rc -,
-S(O)Rc , or -S(O)2Rc ; [00303] R is C1-4 haloalkyl,
-(CFf2)rC(O)NR8R9 Q-6 alkyl substituted with 0-3 R1 l
a C2-6 alkenyl substituted with 0-3 R1 l a C2-6
alkynyl substituted with 0-3 R1 l a -(CR14R 5)r -C3-io
carbocycle substituted with 0-3 R1 l , or -(CR R 15
G.5_ to 10-membered heterocycle comprising carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted with
0-3 Rl l b ; [00304] R a is, independently at each
occurrence, H, =0, C1.4 alkyl, ORa CF3 , SRa F, CN,
NO2 , -NR R8 , -C(O)NR7R8 , -NR7 C(O)Rb , -S(O)pNR8R9
, -NR8S(O)pRc , -C(O)Ra -C(O)ORa -S(O)p Rc> C3.6
cycloalkyl, C1-4 haloalkyl, C1-4 haloalkoxy-, -(CH2 )r
-C3-10 carbocycle substituted with 0-3 Rd , or -(CH2
)r -5- to 10-membered heterocycle comprising carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p , and substituted with 0-3 Rd ; [00305] R1 l is,
independently at each occurrence, H, =0, =NR8, ORa ,
F, Cl, Br, CN, NO2 CF3, OCF3 , OCHF2, -C(O)Ra -C(O)ORa
-SORc , -SO2Rc , -NR7R8 ,-C(O)NR 7R8 , -NR C(O)Rb ,
-NR8C(O)2Rc , -S(O)pNR8R9 , -NR8 S(O)pRc , C1-6 alkyl,
C2-6 alkenyl, C2-6 alkynyl, C3-6 cycloalkyl, C1-4
haloalkyl, C1-4 haloalkoxy-, -(CH2 )r -C3-10
carbocycle substituted with 0-3 R , or -(CH2 )r -5-10
membered lieterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R ; [00306]
alternately, when two R 0 groups are substituents on
adjacent atoms they may be taken together with the
atoms to which they are attached to form a 5- to
7-membered heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p and
substituted with 0-2 Rg; [00307] R and R are,
independently at each occurrence, H, F, or C1-4 alkyl;
[00308] alternately, R14 combines with R1 5 to form
=0; [00309] Ra is, independently at each occurrence,
H, CF3 , C1-6 alkyl, -(CH2 )r -C3-7 cycloalkyl, -(CH2
)r -C6-10  -(CH2 )r -5- to 10 membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O) ; wherein said cycloalkyl, aryl
and heterocycle groups are optionally substituted with
0-2 Rf; [00310] R is, independently at each
occurrence, CF3 , OH, Ci .4 alkoxy, Cl_6 alkyl, -(CH2
)r -C3-10 carbocycle substituted with 0-3 Rd , or
-(CH2 )r -5-10 membered heterocycle comprising: carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted with
0-3 R ; [00311] Rc is, independently at each
occurrence, CF3 , C1-6 alkyl substituted with 0-2 R
C3_6 cycloalkyl substituted with 0-2 R , C6-10 aryl,
5- to 10-membered heteroaryl, (C -lO aryl)-C 1-4
alkyl, or (5- to 10-membered heteroaryl)-C 1-4 alkyl,
wherein said aryl and heteroaryl groups are optionally
substituted with 0-3 Rf; [00312] Rd is, independently
at each occurrence, H, =0, =NR8 , ORa , F, Cl, Br, I,
CN, NO2, -NR7R8, -C(O)Ra -C(O)ORa -OC(O)R a , -NR8
C(O)Ra , -C(O)NR7R8 , -SO2NR8R 9 -NR8 SO2NR8R9 -NR8
SO2 -C1-4 alkyl, -NR8 SO2CF3-NR8SO2 -phenyl, -S(O)2
CF3 , -S(O)p -Cm alkyl, -S(O)p -phenyl, -(CF2 )rCF3 ,
Cj -6 alkyl substituted with 0-2 Re , C2-6 alkenyl
substituted with 0-2 Re , or C2-6 allcynyl substituted
with 0-2 Re ; [00313] Re is, independently at each
occurrence, 0 , ORa , F, Cl, Br, I, CN, NO2 , -NR8R9 ,
-C(O)Ra , -C(O)ORa , -OC(O)Ra -NR8C(O)Ra -C(O)NR7R8,
-SO2NR8R9 , NR8SO2NR8R9 , -NR8SO2 -C1-4 alkyl, -NR8SO
CFs, -NR8SO2 -phenyl, -S(O)2 CF3 , -S(0) p -C1-4
alkyl, -S(O)p -phenyl, or -(CF2 )rCF3 ; [00314] R is,
independently at each occurrence, H, =0, -(CH2 )r 0R,
F, Cl, Br, I, CN, NO2 , -NR9 aR9 a -C(O)Rg, -C(O)ORg,
-NR^C(O)Rg, -C(O)NR aR9 a -SO2NR9 aR9 a -NR9aS02NR 9
aR9 a, -NR9 as q 2-C1-4 alkyl, -NR9as q 2CF3 , -NR9
aso 2 -phenyl, -S(O)2CF3 , -S(0) p -C1-4 alkyl, -S(O)p
-phenyl, -(CF2 )rCF3 , Ci -6 alkyl, C2-6 alkenyl, C2-6
alkynyl, or -(CH2 )n -phenyl; [00315] Rg is,
independently at each occurrence, H, Ci_g alkyl, or
-(CH2 )n -phenyl; [00316] n, at each occurrence, is
selected from 0, 1, 2, 3, and 4; [00317] p, at each
occurrence, is selected from 0, 1, and 2; [00318] r,
at each occurrence, is selected from 0, 1, 2, 3, and
4; and [00319] s, at each occurrence, is selected from
1, 2, 3, and 4. [00320] In a twenty ninth aspect, the
present invention provides a method for treating a
thromboembolic or an inflammatory disorder,
comprising: administering to a patient in need thereof
a therapeutically effective amount of at least one
compound of Formula (I), within the scope of the
twenty eighth aspect wherein: [00321] L is -C(O)NR 10
-, -NR10 C(O)-, -CH2CONR10 -, or -NR10COCH2 S [00322]
R3 is -(CH2 )r C(O)NR8R9 , -(CH2 )rC(O)NR8(CH2
)sCO2R3b , -(CH2 )rCO2R3b -(CH2 )r -phenyl substituted
with 0-3 R3 a and 0-1 R3 d ,-(CH2 )r -naphthyl
substituted with 0-3 R3 a and 0-1 R3 d -(CH2 )r - idan
yl substituted with 0-3 R3 a and 0-1 R3 , or -(CH2 )r
-5-10 membered heterocycle comprising: carbon atoms
and 1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-3 R3 a
and 0-1 R3 ; [00323] R4 is H, F, Cl, Br, I, OCF3 , CF3
, ORa , SRa CN, NC-2, -C(O)Ra , -C(O)OR a , -NR7R8 ,
-C(O)NR 8R9 , -NR7 C(O)Rb , -S(O)pNR8R 9 , -NR8S(O)p
Rc , -S(O)Rc , -S(O)2Rc , Ci_6 alkyl substituted with
0-2 R4 a C2-6 alkenyl substituted with 0-2 R4 a C2-6
alkynyl substituted with 0-2 R4 a , phenyl substituted
with 0-2 R4 , or a 5-10 membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-3 R4 ; [00324] R6 is H, C1_6 alkyl,
-CH2 qRa , or -(CH2 )r -phenyl substituted with 0-3 Rd
; [00325] RI is, independently at each occurrence, H,
Ci_g alkyl substituted with 0-2 R1Oa , -(CH2 )r
-phenyl substituted with 0-2 Rd , or -(CH2 )r ~5-10
membered heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-2 Rd ; and
[00326] Rl 1 is C1-4 haloalkyl, -(CH2 )r -CONR 8R 9 ,
Q-6 alkyl substituted with 0-2 R1 l a , C2-6 alkenyl
substituted with 0-2 R1 l a , C2-6 alkynyl substituted
with 0-2 R1 a -(CH2 )r -C3-i q carbocycle substituted
with 0-3 R1 l b , or -(CH2 )r 5-10 membered
heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R I . [00327]
In a thirtieth aspect, the present invention provides
a method for treating a thromboembolic or an
inflammatory disorder, comprising: administering to a
patient in need thereof a therapeutically effective
amount of at least one compound of Formula (I), within
the scope of the twenty eighth aspect wherein: [00328]
Rl is, independently at each occurrence, F, Cl, Me,
Et, -NH2 ,-C(=NH)NH 2 , -C(O)NHk -CH2NH2 , -CH2 CH2NH2
, -CH2NHCO 2 Bn, -CH2NHCO 2 (?-Bu), -CH(Me)NH 2 ,
-C(Me)2NH 2 , -NHEt, -NHCO 2 ( -Bu), -NHCO 2 Bn,
-SO2NH2 , ORa , or -CH2 q R l a ; [00329] R3 is -CO2H,
-CO2 Me, -C(O)NHCH 2 CO2 H, -C(O)NHCH 2 CO2 Et,
-C(O)NH 2 -C(O)NHMe, -C(O)NHBn, -(CH 2 )r -phenyl
substituted with 0-2 R3 a and 0-1 R3 , naphthyl
substituted with 0-2 R3 a and 0-1 R3 d , indanyl
substituted with 0-2 R3 a and 0-1 R3 , or -(CH 2 )r
-5-10 membered heterocycle comprising: carbon atoms
and 1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-2 R3 a
and 0-1 R3 d ; [00330] R4 is H, F, Cl, Br, OMe, NH2 ,
CF3 , CO2 H, CO2 Me, CO2 Et, -CONR 8R9 Ci-6 alkyl
substituted with 0-2 R4 a , phenyl substituted with
0-2 R4 b , or a 5-10 membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 R4 ; [00331] R6 is H, Me, benzyl, or
phenethyl; [00332] R is, independently at each
occurrence, H, Me, benzyl, phenethyl, -CH2 CH2 CO2 H,
-CH2CH2CO2 Me, -CH2 CH2 CO2 Et, -CH2 CH2 CONH 2 , or
-CH2 CH2 CONHCH 2CH2 PI1, and [00333] R1 is Cl -6
alkyl, -C^CONR 8R -CH2 CH2 CONR 8R , -CH2 q Bn, -CH2
SBn, -(CH 2 )r -C3-7 cycloalkyl substituted with 0-2
R1 , -(CH 2 )r -phenyl substituted with 0-2 R 1 l ,
-(CH 2 )r -naphthyl substituted with 0-2 R , or -(CH 2
)r -5-10 membered heterocycle comprising carbon atoms
and 1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-2 R 1 l
b . [00334] hi a thirty first aspect, the present
invention provides a method for treating a
thromboembolic or an inflammatory disorder,
comprising: administering to 



a patient in need thereof a therapeutically effective
amount of at least one compound of Formula (II):(H) or
its stereoisomers, tautomers, pharmaceutically
acceptable salts, solvates, or prodrugs thereof,
within the scope of the twenty eighth aspect wherein:
[00335] A is substituted with 0-1 R 1 and 0-2 R2 and
selected from: C3.7 cycloalkyl, phenyl, naphthyl,
1,2,3,4-tetrahydronaphthyl, pyridyl, indazolyl,
benzimidazolyl, benzisoxazolyl, isoquinolinyl,
5,6,7,8-tetrahydroisoquinolinyl,
1,2,3,4-tetrahydroisoquinolinyl, quinazolinyl,
1H-quinazolin-4-onyl, 2H-isoquinolin- 1-onyl,
3H-quinazolin-4-onyl, 3,4-dihydro-2H-isoquinolin-
1-onyl, 2,3-dihydroisoindolinonyl, and phthalazinyl;
[00336] L is -C(O)NH-, -C(O)NMe-, -C(O)N(benzyl)-,
-C(O)N(phenethyl)-, -NHC(O)-, -S(O) 2NH-, -CH 2
C(O)NH-, -C(O)NHCH 2 -, -CH 2NHC(O)- or -NHC(O)CH 2 -;
[00337] R is, independently at each occurrence, F, Cl,
Me, Et, -NH 2 , -C(=NH)NH 2 , -C(O)NH 2 , -CH 2NH2 ,
-CH 2NHCO 2 B11, -CH 2NHCO 2 ( -Bu), -CH(Me)NH 2 ,
-CMe2NH 2 , -NHEt, -NHCO 2 (?-Bu), -NHCO 2 Bn, -SO
2NH2 , ORa , or -CH 2 R l a ; [00338] R3 is -CO 2 H,
-CO 2 Me, -C(O)NHCH 2 CO2 H, -C(O)NHCH 2 CO2 Et,
-C(O)NH 2 , -C(O)NHMe, -C(O)NHBn, phenyl substituted
with 0-2 R3 a , naphthyl substituted with 0-2 R3 a
indanyl substituted with 0-2 R3 a or a 5-to
10-membered heterocycle comprising: carbon atoms and
1-2 heteroatoms selected from N, O, and S(O) p ,
wherein said heterocycle is substituted with 0-2 R3 a
; [00339] R4 is H, F, Cl, Br, OMe, NH2 , CF3 , CO2 H,
CO2 Me, CO2 Et, C 1-6 alkyl substituted with 0-2 R4 a
phenyl substituted with 0-2 R4 b , or 5-10 membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O) p , wherein
said heterocycle is substituted with 0-2 R4 ;[00340]
R11 is Ci-6 alkyl, -CH2CONR R9 , -CH2 CH2CONR8R9 ,
-CH2 q Bn, -CH2 SBn, -(CH2 )r -C3-7 cycloalkyl
substituted with 0-2 R1 1 , -(CH2 )r-phenyl
substituted with 0-2 Rl 1 , -(CH2 )r -naphthyl
substituted with 0-2 R1 l , or -(CH2 )r -5- to
10-membered heteroaryl substituted with 0-2 R1 and
selected from thiazolyl, oxazolyl, triazolyl,
tetrazolyl, imidazolyl, pyridyl, pyrimidinyl,
pyrazinyl, pyridazinyl, indolyl, isoindolyl,
indolinyl, isoindolinyl, benzimidazolyl,
benzothiazolyl, quinolinyl, isoquinolinyl,
tetrahydroquinolinyl, and tetrahydroisoquinolinyl; and
[00341] R1 is, independently at each occurrence, H, F,
Cl, Br, CF3 , OMe, OEt, O( -Pr), OCF3 , OCHF2, CN,
OPh, OBn, NO2, -NH2, -C(O)Ra , -C(O)ORa -C(O)NR?R8 ,
-NR7C(O)Rb , -NR8C(O)2Rc , -S(O) PNR 8R9 -NR8 S(O)pRc
, -SO2Rc , Ci-C4-alkyl, Ph, or Bn; [00342]
alternately, when two R I groups are substituents on
adjacent atoms they may be taken together with the
atoms to which they are attached to form a 5- to
7-membered heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p and
substituted with 0-2 RS. [00343] In a thirty second
aspect, the present invention provides, inter alia, a
method for treating a thromboembolic or an
inflammatory disorder, comprising: administering to a
patient in need thereof a therapeutically effective
amount of at least one compound of Formula (V): (V) or
its stereoisomers, tautomers, pharmaceutically
acceptable salts, solvates, or prodrugs thereof,
wherein: [00344] A is C3-10 carbocycle substituted
with 0-3 Rl and 0-1 R2 , or a 5- to 12-membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selectedfrom N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R1 and 0-1 R2
; [00345] c l , X2 , and X3 are independently CR3 ,
CR4 , CR4R5 , O, S(O)p , N, NR3 ,NR6 , or C(O);
provided that no S-S, S-O, or 0-0 bond is present in
the ring; [00346] provided that [00347] Z is -C(Rl
1XR12 )-, -C(R 1 1XR12XCH 2 )-, -NR 13 -, or -NR 13CH2
-; [00348] L is -C(O)NR10 -, -NR10 C(O)-, -CH2
C(O)NR10 -, -CH2NR10 C(O)-, -C(O)NR1CH2 -, -NR10
C(O)CH2 -, -S(O)2NR10 -, -NR10 S(O)2 -, -CH2 S(O)2NR10
-, -CH2NR10 S(O)2 -, -S(O)2NR10CH2 -, -NR10 S(O)2 CH2
-, -CH2CH2 -, -CH2CH2CH2 -, -CH2NR7 -, -NR7CH2 -,
-CH2CH2NR7 -, -NR7CH2CH2 , -CH2NR7CH2 -, -CH2 O-,
-OCH2 -, -CH2 S(O)p -, -S(O)pCH2 -, -CH2 CH2 O-,
-OCH2CH2 -, -CH2OCH2 -, -CH2 CH2 S(O)p -, -S(O)p
CH2CH2 -, -CH2 S(O)p CH2 -, -CH2 C(O), -CH C(O)CH -,
-CH2CH2 C(O)-, -C(O)CH2 CH2 -, or -C(O)CH2 -; [00349]
R1 is, independently at each occurrence, -NH2 , -NH(Cl
-3 alkyl), -N(C1-3 alkyl)2 , -C(=NH)NH2 , -C(O)NR8R9 ,
-S(O)pNR8R9 , -(CH2 )rNR7Rs , -(CH2 )rNR7 C(O)ORa ,
-CH2NH2 , -CH2NH(Ci -3 alkyl), -CH2N(Ci -3 alkyl)2 ,
-CH2 CH2NH2 , -CH2CH2NH(Ci-3 alkyl), -CH2 CH2N(Ci~3
alkyl)2 , -CH(C1-4 alkyl)NH2 , -C(Cl_4 alkyl)2NH2
-C(=NR8a)NR7R8, -NHC(=NR8 a)NR7R8 , =NR8 ,
-NR8CR8(=NR8 a ) F, Cl, Br, I, OCF3 , CF3 , -(CH2 )r 0
Ra -(CH2 )rSRa , CN, 1-NH -I-cyclopropyl, or C1-6
alkyl substituted with 0-1 Rl a ; [00350] Rl a is H,
-C(=NR8 a)NR R8 , -NHC(=NR8 a)NR7R8 , -NR8CH(=NR8a ),
-NR7R8 , -C(O)NR8R9 , F, OCF3 , CF3 , ORa SRa CN, -NR9
SO2NR8R9 , -NR8SO2R , -S(0) p C 1-4 alkyl, -S(O)p
-phenyl, or -(CF2 )rCF3 ;[00351] R2 is, independently
at each occurrence, H, =0, F, Cl, Br, I, OCF3 , CF3 ,
CHF2, CN, NO2 , ORa , SRa , -C(O)Ra , -C(O)ORa ,
-OC(O)Ra -NR7R8 , -C(O)NR7 RS, -NR7 C(0)R b ,
-S(O)2NR8R9 , -NR 8 S(O)2Rc , -S(O) Rc , -S(O)2Rc ,
CI_6 alkyl substituted with 0-2 R2 a C2-6 alkenyl
substituted with 0-2 R2 a C2-6 alkynyl substituted
with 0-2 R2 a , -(CH2 )r -C3-10 carbocycle substituted
with 0-3 R2 , or -(CF2)r-5-to 10-membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-3 R2 ; [00352] R2 a is,
independently at each occurrence, H, F, Cl, Br, I, =0,
=NR8 , CN, OCF3 , CF3 , ORa SRa -NR7R8, -C(O)NR8R9 ,
-NR7C(O)Rb , -S(O)pNR8R9 , -NR8SO2Rc , -S(O)Rc , or
-S(O)2Rc ; [00353] R2 is, independently at each
occurrence, H, F, Cl, Br, I, =0, =NR8 , CN, NO2 , CF3
, ORa SRa , -C(O)Ra -C(O)ORa -OC(O)Ra -NR R8,
-C(O)NR7R8 , -NR7C(O)Rb , -S(O)2NR8R9 , -S(O)2Rc ,
-NR8SO2NR8R9 -NR8SO2Rc , -(CF2 )rCF3 , Q-6 alkyl, C2-6
alkenyl, C2-6 alkynyl, C3-6 cycloalkyl, C1-4
haloalkyl, or C1-4 haloalkoxy; [00354] alternately,
when R and R2 groups are substituted on adjacent ring
atoms, they can be taken together with the ring atoms
to which they are attached to form a 5- to 7-membered
carbocycle or heterocycle comprising: carbon atoms and
0-4 heteroatoms selected from N, O, and S(O)p ,
wherein said carbocycle or heterocycle is substituted
with 0-2 R2 ; [00355] R3 is, independently at each
occurrence, F, Cl, Br, -(CH2 )rC(O)NR8R9 , -(CH2
)rC(O)NR8(CH2 )sCO2R3b , -(CH2 )rCO2R3b , -(CH2 )r -
C3-10 carbocycle substituted with 0-3 R3 a and 0-1 R3
d , or -(CH2 )r -5- to 10- membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-3 R3 a and 0-1 R3 ;[00356] R3 a is,
independently at each occurrence, =0, F, Cl, Br, I,
OCF3 , CF3 , NO2, CN, -(CH2 )rOR3b , SR3b, -NHC(=NR8
a)NR7R8 , -NR8CR8(=NR8 a ), -(CH2 )rNR8C(O)R3b , =NR8
, -(CH2 )rNR8 C(O)R3b, -(CH2 )rNR8C(O)2R3b , -(CH2 )r
S(O)pNR8R9 , -(CH2 )rNR8 S(O)p R3c, -S(O)pR3 c, -S(O)p
R3c, C1-4 alkyl-C(O)-, -(CH2 )rCO2R3b , -(CH2
)rC(O)NR8R9 , -(CH2 )rOC(O)NR8R9 , -NHCOCF3 , -NHSO2
CF3 , -SO2NHR3b , -SO2NHCOR3c, -SO2NHCO2R3 c ,
-CONHSO2R3 c , -NHSO2R3 c , -CONHOR3b 3C1-4 haloalkyl,
C1-4 haloalkoxy-, C1-6 alkyl substituted by R3 C2-6
alkenyl substituted by R , C2-6 alkynyl substituted by
R , C3-6 cycloalkyl substituted by 0-1 R3 d , -(CH2 )r
-C3-10 carbocycle substituted with 0-3 d , or -(CH2 )r
-5- to 10~membered heterocycle comprising: carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted with
0-3 R3d; [00357] alternately, when two R3a groups are
located on adjacent atoms, they can be taken together
with the atoms to which they are attached to form a
C3.4 0 carbocycle substituted with 0-2 R3d or a 5- to
10-membered heterocycle comprising: carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-2 R3";
[00358] R3b is, independently at each occurrence, H,
Cl -6 alkyl substituted with 0-2 R3d C2-6 alkenyl
substituted with 0-2 R3 , C2-6 alkynyl substituted
with 0- 2 R3 , -(CH2 )r -C3-10 carbocycle substituted
with 0-3 R3d, Or -(CH2 )r 5- to 10- membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R3 ; [00359]
R3 c is, independently at each occurrence, Cl -b alkyl
substituted with 0-2 R3 , C2-6 alkenyl substituted
with 0-2 R3 , C2-6 alkynyl substituted with 0-2 R3 d
-(CH2 )r -C3-lO carbocycle substituted with 0-3 R3 d ,
or -(CH2 )r -5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 R ; [00360] R3 d is, independently at each
occurrence, H, 0 , -(CH2 )rORa , F, Cl, Br, CN, NO2 ,
-(CH2 )rNR7R8 , -C(O)Ra _C(O)ORa -OC(O)R a , -NR7
C(O)Rb, -C(O)NR8R9 , -SO2NR8R9 , -NR8 SO2NR8R , -NR8
SO2R , -S(O)p R, -(CF2 )rCF3 , Ci-6 alkyl substituted
with 0-2 Re , C2 . alkenyl substituted with 0-2 Re ,
C2-6 alkynyl substituted with 0-2 Re , -(CH2 )r -C3-10
carbocycle substituted with 0-3 R , or -(CH2 )r -5- to
10-membered heterocycle comprising carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-3 Rd ;
[00361] R4 is, independently at each occurrence, H,
=0, F, Cl, Br, I, OCF3 , CF3 , ORa , SRa CN, NO2 ,
-C(O)R a , -C(O)ORa , -OC(O)R a -NR7R8 , -C(O)NR 8R9 ,
-NR7 C(O)Rb , -S(O)pNR8R9 , -NR8 S(O)pRc , -S(O)Rc ,
-S(O)2R , Ci -6 alkyl substituted with 0-2 R4 a , C2-6
alkenyl substituted with 0-2 R4 a , C2-6 alkynyl
substituted with 0-2 R4 a -(CH2 )r -C3_l0 carbocycle
substituted with 0-3 R4 b , or -(CH2 )r -5- to
10-membered heterocycle comprising carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-3 R4 b
; [00362] R4 a is, independently at each occurrence,
H, F, 0 , Ci~6 alkyl, ORa SRa , CF3 , CN, NO2 ,
-C(O)Ra , -C(O)ORa -OC(O)Ra -NR7R8 , -C(O)NR 8R9 ,
-NR7C(O)Rb ,-S(O)pNR8R9 , -NR8 S(O)2R , -S(O)R0 , or
-S(O)2R0 ; [00363] R4 is, independently at each
occurrence, H, =0, =NR 8 , F, Cl, Br, I, ORa , SRa CN,
NO2 , CF3 , -SO2R0, -NR7R8 , -C(O)Ra -C(O)OR a -OC(O)R
a -NR7R8 , -C(O)NR8R9 , -NR7 C(O)Rb, -S(O)pNR8R9 ,
Ci-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C3-6
cycloalkyl, C1-4 haloalkyl, or C1-4 haloalkoxy-;
[00364] alternately, R and R4 groups when located on
adjacent atoms, can be taken together to form a C3-.10
carbocycle substituted with 0-2 R or a 5- to
10-membered heterocycle comprising: carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-2 R ;
[00365] R5 is, independently at each occurrence, H, F,
OCF3 , CF3 , ORa , SRa , CN, NO2 -C(O)Ra , -C(O)ORa
-OC(O)Ra -NR7R8 , -C(O)NR7R8 , -NR7 C(O)Rb,
-S(O)pNR8R9 , -NR8S(O)2Rc , -S(O) Rc , -S(O)2Rc , C1_6
alkyl substituted with 0-2 R5 a , C2-6 alkenyl
substituted with 0-2 R5 a C2-6 alkynyl substituted
with 0-2 R5 a -(CH2 )r -C3_10 carbocycle substituted
with 0-3 R5 , or -(CH2 )r -5-10 membered heterocycle
comprising carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-3 R b; [00366] R5 a is,
independently at each occurrence, H, =0, ORa , SRa ,
F, Cl, Br, I, CF3 , OCF3 , CN, NO2 , -NR7R8 , -NR7R8 ,
-C(O)NR7R8 , -NR7 C(O)Rb, -S(O)2NR8R9 , -NR8S(O)2Rc ,
-S(O)Rc , or -S(O)2Rc ; [00367] R5b is, independently
at each occurrence, H, =0, =NR8 , F, Cl, Br, I, ORa
SRa , CN, NO2 , CF3 , -SO2Rc , -NR7R8 , -C(O)Ra
-C(O)ORa , -OC(O)Ra -NR7R8 , -C(O)NR8R9 , -NR7 C(O)Rb,
-S(O)2NR8R9 , -S(O)2Rc , C\~ alkyl, C2-6 alkenyl, C2-6
alkynyl, C3-6 cycloalkyl, C1-4 haloalkyl, or C1-4
haloalkoxy-; [00368] R is, independently at each
occurrence, H, Cl _ alkyl, C1-4 haloalkyl, -CH2 qRa
-C(O)Rc , -C(O)2Rc , -S(O)2Rc , or -(CH2 )r -phenyl
substituted with 0-3 R3 d ; [00369] R7 is,
independently at each occurrence, H, C1-6 alkyl, -(CH2
)n-C3- 10 carbocycle, -(CH2)n -(5- 10 membered
heteroaryl), -C(O)R , -CHO, -C(O)2R c , -S(O)2Rc ,
-CONR8R , -OCONHRc , -C(O)O-(C 1-4 alkyl)OC(O)-(C 1-4
alkyl), or -C(O)O-(C 1-4 alkyl)OC(O)-(C6-10 y ;
wherein said alkyl, carbocycle, heteroaryl, and aryl
are optionally substituted with 0-2 R ; [00370] R8 is,
independently at each occurrence, H, C1-6 alkyl,
or-(CH2 )r-Phenyl o -(CH2)n-5-10 membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p ; wherein said alkyl, phenyl and
heterocycle are optionally substituted with 0-2 RZ;
[00371] alternatively, R and R , when attached to the
same nitrogen, combine to form a 5- to 10-membered
heterocyclic ring comprising carbon atoms and 0-2
additional heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-2 Rd ;
[00372] R a is, independently at each occurrence, H,
OH, C1-6 alkyl, Cj^alkoxy, (C64 0^yI)-Ci -4 alkoxy,
-(CH2 )n -phenyl, -(CH2 )n-(5-10 membered heteroaryl),
-C(O)Rc , -C(O)2Rc , -C(O)O-(C1-4 alkyl)OC(O)-(C1-4
alkyl), or -C(O)O-(C1-4 alkyl)OC(0)-(C6-io aryl);
wherein said phenyl, aryl, and heteroaryl is
optionally substituted with 0-2 R [00373] R is,
independently at each occurrence, H, C1-6 alkyl, or
-(CH2 )n -phenyl; wherein said alkyl and phenyl are
optionally substituted with 0-2 Rf; [00374] R a is,
independently at each occurrence, H, Cl _6 alkyl, or
-(CH2 )n-phenyl; [00375] alternatively, b and R , when
attached to the same nitrogen, combine to form a 5- to
10-membered heterocyclic ring comprising carbon atoms
and 0-2 additional heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted with
0-2 Rd ; [00376] R is, independently at each
occurrence, H, C]_6 alkyl substituted with 0-3 R1Oa ,
C2-6 alkenyl substituted with 0-3 R1Oa , C2-6 alkynyl
substituted with 0-3 Rl a , -(CH2 )r -C3-10 carbocycle
substituted with 0-3 Rd , or -(CH2 )r 5- to 10-
membered heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R ; [00377]
R1Oa is, independently at each occurrence, H, =0, C1.4
alkyl, ORa SRa F, CF3 , CN, NO2, -C(O)ORa -NR7R8 -C(O)
NR7R8 -NR7C(O)Rb-S(O)pNR8R , -NR8 SO2Rc -, -S(O)R c ,
or -S(O)2 Rc ; [00378] R1 1 is C1-4 haloalkyl, -(CH2
)r C(O)NR 8R9 , Ci-6 alkyl substituted with 0-3 R1 l a
, C2-6 alkenyl substituted with 0-3 R1 l a C2-6
alkynyl substituted with 0-3 Rlla , -(CR 14R15 )r
C3-io carbocycle substituted with 0-3 Rllb , or
-(CR14R1 )r 5- to 10-membered heterocycle comprising
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 R1 l b ; [00379] R1 a is, independently at
each occurrence, H, =0, C1-.4 alkyl, ORa , CF3 , SRa ,
F, CN, NO2 , -NR7R8 , -C(O)NR 7R8 , -NR7 C(O)Rb ,
-S(O)pNR8R9 , -NR8 S(O)pRc , -C(O)R a -C(O)OR a -S(O)p
Rc C3.6 cycloalkyl, C1-4 haloalkyl, C1-4 haloalkoxy-,
-(CH2 )r C3-10 carbocycle substituted with 0-3 Rd , or
-(CH2 )r -5- to 10-membered heterocycle comprising
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , and substituted with 0-3 Rd ; [00380] R1 l
is, independently at each occurrence, H, =0, =NR 8 ,
ORa F, Cl, Br, CN, NO2 , CF3 , OCF3 , OCHF2, -C(O)R a
-C(O)OR a -SORc , -SO2Rc , -NR7R8 , -C(O)NR 7R8 ,
-NR7C(O)Rb , -NR 8C(O)2R c -S(O)pNR8R9 , -NR8 S(O)p Rc
, C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C3-6
cycloalkyl, C1-4 haloalkyl, C1-4 haloalkoxy-, -(CH2 )r
-C3-10 carbocycle substituted with 0-3 R , or -(CH2 )r
-5-10 membered heterocycle comprising: carbon atoms
and 1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-3 R ;
[00381] alternately, when two R 0 groups are
substituents on adjacent atoms they may be taken
together with the atoms to which they are attached to
form a 5- to 7-membered heterocycle comprising carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p and substituted with 0-2 Rg; [00382] Rl2 i s ,
independently at each occurrence, H, F, or C1-4 aUcyl;
[00383] R is, independently at each occurrence, H,
C1-6 alkyl, -(CH2 )n -phenyl, -(CH2 )n -(5-10 membered
heteroaryl), -C(O)R c , -C(O)OR c ,-CONR 8R , -OCONR
8Rc , -S(O)2Rc , -C(O)O-(C 1-4 alkyl)-OC(O)-(C 1-4
alkyl), or -C(O)O-(C i_4 alkyl)-OC(O)-(C 6-10 aryl);
wherein the said alkyl, phenyl, heteroaryl, aryl are
optionally substituted with 0-2 Rf; [00384] R and R
are, independently at each occurrence, H, F, or C1-4
alkyl; . [00385] alternately, R14 combines with R15 to
form =0; [00386] Ra is, independently at each
occurrence, H, CF3 , C1-6 alkyl, -(CH2 )r -C3-7
cycloalkyl, -(CE r-C -lO aryl, or -(CH2 )r -5- to 10
membered heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p ; wherein
said cycloalkyl, aryl and heteroaryl groups are
optionally substituted with 0-2 Rf ; [00387] R is,
independently at each occurrence, CF3 , OH, C1.4
alkoxy, C1-6 alkyl, -(CH2 )r-C3_10 carbocycle
substituted with 0-3 Rd , or -(CH2 )r -5-10 membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-3 R ; [00388]
Rc is, independently at each occurrence, CF3 , C1-6
alkyl substituted with 0-2 R C3_6 cycloalkyl
substituted with 0-2 R C6-10 aryl, 5- to 10-membered
heteroaryl, (C6-10 aryl)-C 1-4 alkyl, or (5- to
10-membered heteroaryl)-Ci .4 alkyl, wherein said aryl
and heteroaryl groups are optionally substituted with
0-3 Rf; [00389] Rd is, independently at each
occurrence, H, =0, =NR8 , ORa , F, Cl, Br, I, CN, NO2
, -NR7R8 , -C(O)Ra , -C(O)ORa -OC(O)R a , -NR8C(0)R a
, -C(O)NR R8 , -SO2NR8R9 , -NR8 SO2NR8R9 , -NR8 SO2
-C1-4 alkyl, -NR8 SO2CF3 , -NR8 SO2 -phenyl, -S(O)2
CF3 , -S(O)p -C1-4 alkyl, -S(O)p -phenyl, -(CF2 )rCF3
, C1-6 alkyl substituted with 0-2 Re , C2-6 alkenyl
substituted with 0-2 Re , or C2-6 alkynyl substituted
with 0-2 Re ; [00390] Re is, independently at each
occurrence, =0, ORa , F, Cl, Br, I, CN, NO2 , -NR8R ,
-C(O)Ra , -C(O)ORa _0C(0)R a , -NR8C(O)Ra -C(O)NR R8
,-SC-2NR8R9 , NR8SO2NR8R9 , -NR8SO2 -C1-4 alkyl,
-NR8SO2 CF3 , -NR8SO2 -phenyl, -S(O)2 CF3 , -S(O)p
-C1-4 alkyl, -S(O)p -phenyl, or -(CF2)rCF3 ; [00391] R
is, independently at each occurrence, H, =0, -(CB
r-ORg, F, Cl, Br, I, CN, NO2 , -NR9 aR9 _c(O)Rg,
-C(O)ORg, -NR9 a C(O)Rg, -C(O)NR9 aR9 a -SO2NR9 aR9 a
, -NR9 aSO2NR9 aR9 a -NR9 aSO2 -C1-4 alkyl, -NR9 a
SO2CF3 , -NR9 a SO2 -phenyl, -S(O)2 CF3 , -S(0) p
-C1-4 alkyl, -S(O)p -phenyl, -(CF2)rCF3 , Ci - alkyl,
C2-6 alkenyl, C2-6 alkynyl, or -(CH2 )n-phenyl;
[00392] R is, independently at each occurrence, H,
Ci_g alkyl, or -(CH2 )n-phenyl; [00393] n, at each
occurrence, is selected from 0, 1, 2, 3, and 4;
[00394] p, at each occurrence, is selected from 0, 1,
and 2 ; [00395] r, at each occurrence, is selected
from 0, 1, 2, 3, and 4; and [00396] s, at each
occurrence, is selected from 1, 2, 3, and 4. [00397]
hi a thirty third aspect, the present invention
provides a method for treating a thromboembolic or an
inflammatory disorder, comprising: administering to a
patient in need thereof a therapeutically effective
amount of at least one compound of Formula (V), within
the scope of the thirty second aspect wherein: [00398]
A is C3.8 cycloalkyl substituted with 0-1 R1 and 0-3
R2 , C4.8 cycloalkenyl substituted with 0-1 R1 and 0-3
R2 , phenyl substituted with 0-1 R1 and 0-3 R2 ,
naphthyl substituted with 0-1 R1 and 0-3 R2 , or a 5-
to 10-membered heterocycle comprising: carbon atoms
and 1-4 heteroatoms selected from N, O, and 



S(O)p , wherein said heterocycle is substituted with
0-1 Rl and 0-3 R2 ; [00399] Z is -C(Rl I)(Rl 2)-;
[00400] L is -C(O)NR 10 -, -NR10 C(O)-, -CH2 C(O)NR1-,
-CH2NRI 0 C(O)-, -C(O)NR1CH2 -, or -NR10 C(O)CH2 -;
[00401] R is, indeP endently at each occurrence, F,
Cl, Br,-(CH2 )r C(O)N R8R9 -(CH2 )rC(O)NR (CH2
)sCO2R3b , -(CH2 )rCO2R3 b , -(CH2 )r - C3-8
cycloalkyl substituted with 0-2 R3 a and 0-1 R3 d
-(CH2 )r -phenyl substituted with 0-3 R3 a and 0-1 R3
d -(CH2 )r -naphthyl substituted with 0-3 R3 a and 0-1
R3 d , -(CH2 )r -indanyl substituted with 0-3 R3 a and
0-1 R3 ,or -(CH2 )r -5-10 membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, O, and S(O)p , wherein said heterocycle is
substituted with 0-3 R3 a and 0-1 R3 d ; [00402] R4 is
H F3 Cl, Br, I, OCF3 , CF3 , ORa SRa CN, NO2 , -C(O)Ra
-C(O)ORa _NR7R8, -C(O)N R8R9 , -NR^C(O)Rb, -S(O)pNR8R9
, -NR8 S(O)pRc , -S(O)Rc , -S(O)2Rc , Ci-6 alkyl
substituted with 0-2 R4 a C2-6 alkenyl substituted
with 0-2 R4 a , C2-6 alkynyl substituted with 0-2 R4 a
, phenyl substituted with 0-2 R4 , or a 5-10 membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p wherein said
heterocycle is substituted with 0-3 R4 ; [00403] R6
is, independently at each occurrence, H, Cl -6 alkyl
-CH2 q Ra , -C(O)R , -C(O)2Rc , or -(CH2 )r -phenyl
substituted with 0-3 Rd ; [00404] R is, independently
at each occurrence, H, C1-6 alkyl substituted with 0-3
R1Oa , -(CH2 )r-C3-l q carbocycle substituted with 0-3
Rd , or -(CH2 )r -5-10 membered heterocycle comprising
carbon atoms and 1-4 heteroatoms selected from N, O,
and S(O)p , wherein said heterocycle is substituted
with 0-3 Rd ; and [00405] Rl 1 is C1-4 haloalkyl,
-(CH2 )rC(O)NR8R9 , Ci-6 alkyl substituted with 0-3 R1
a , C2-6 alkenyl substituted with 0-3 R1 1a , C2-6
alkynyl substituted with 0-3 R1 l a , -(CH2 )r -C3-10
carbocycle substituted with 0-3 R1 l b , or -(CH2 )r
-5-10 membered heterocycle comprising carbon atoms and
1-4 heteroatoms selected from N, O, and S(O)p ,
wherein said heterocycle is substituted with 0-3 R1
[00406] In a thirty fourth aspect, the present
invention provides a method for treating a
thromboembolic or an inflammatory disorder,
comprising: administering to a patient in need thereof
a therapeutically effective amount of at least one
compound of Formula (V), within the scope of the
thirty second aspect wherein:[00407] A is C5_6
cycloalkyl substituted with 0-1 R1 and 0-2 R2 , C5-6
cycloalkenyl substituted with 0-1 R and 0-2 R , phenyl
substituted with 0-1 R and 0-3 R2 naphthyl substituted
with 0-1 R1 and 0-3 R2 , or a 5- to 10-membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-1 Rl and 0-3 R2
; [00408] R3 is, independently at each occurrence, F,
Cl, Br, -(CH2 )rC(O)NR8R 9 , -(CH2 )rC(O)NR8(CH2 )sCO2
R3b , -(CH2 )rCO2R3b , -(CH2 )r - phenyl substituted
with 0-3 R3 a and 0-1 R3 d , -(CH2 )r -naphthyl
substituted with 0-3 R3 a and 0-1 R3 d , -(CH2 )r
-indanyl substituted with 0-3 R3 a and 0-1 R3 d or
-(CJ 2)r- 5-10 membered heterocycle comprising: carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p , wherein said heterocycle is substituted with
0-3 R3 a and 0-1 R3 d ; and [00409] R is,
independently at each occurrence, H or Cl -6 alkyl.
[00410] In a thirty fifth aspect, the present
invention provides a method for treating a
thromboembolic or an inflammatory disorder,
comprising: administering to a patient in need thereof
a therapeutically effective amount of at least one
compound of Formula (V), within the scope of the
thirty second aspect wherein: [00411] the group
selected from:[00412] In a thirty sixth aspect, the
present invention provides a method for treating a
thromboembolic or an inflammatory disorder,
comprising: administering to a patient in need thereof
a therapeutically effective amount of at least one
compound of Formula (V), within the scope of the
thirty second aspect wherein: [00413] the group
[00414] hi a thirty seventh aspect, the present
invention provides a method for treating a
thromboembolic or an inflammatory disorder,
comprising: administering to a patient in need thereof
a therapeutically effective amount of at least one
compound of Formula (III), within the scope of the
thirty second aspect wherein. [00415] A is substituted
with 0-1 R1 and 0-2 R2 and selected from: C3-7
cycloalkyl, phenyl, naphthyl,
1,2,3,4-tetrahydronaphthyl, pyridyl, indazolyl,
benzimidazolyl, benzisoxazolyl, isoquinolinyl,
5,6,7,8-tetrahydroisoquinolmyl,
1,2,3,4-tetrahydroisoquinolmyl, quiiiazolinyl,
lH-quinazolin-4-onyl, 2H-isoquinolin-l -onyl,
3H-quinazolin-4-onyl, 3,4-dihydro-2H-isoquinolin-
1-onyl, 2,3-dihydroisoindolinonyl, and phthalazinyl;
[00416] the group " is selected from: [00417] Z is
-CH(R 12 )-; [00418] L is -C(O)NR10 -, -NR10 C(O)-,
-CHaC(O)NR 1-, -CH2NR10 C(O)-, -C(O)NR1CH2 -, or -NR10
C(O)CH2 ;[00419] R3 is, independently at each
occurrence, F, Cl, Br, -(CH2 )rC(O)NR8R9 , -(CH2
)rC(O)NR8(CH2 )sCO2 R3b , -(CH2 )r -phenyl substituted
with 0-3 R3 a and 0-1 R3 d , -(CH2 )r naphthyl
substituted with 0-3 R3 a and 0-1 R3 d , -(CH2 )r
-indanyl substituted with 0-3 R3 a and 0-1 R3 d or
-(CH2 )r 5-10 membered heterocycle comprising: carbon
atoms and 1-4 heteroatoms selected from N, O, and
S(O)p , and substituted with 0-3 R3 a and 0-1 R3 d ;
[00420] R4 is, independently at each occurrence, H,
=0, F, Cl, Br, I, OCF3 , CF3 , CN, NO2 , -C(O)Ra
-C(O)ORa -NR7R8, -C(O)NR8R , -NR C(O)Rb, -S(O)pNR8R9 ,
-NR8 S(O)pRc , -S(O)Rc , -S(O)2Rc , Cl _6 alkyl
substituted with 0-2 R4 a C2-6 alkenyl substituted
with 0-2 R4 a , C2-6 alkynyl substituted with 0-2 R4 a
, phenyl substituted with 0-2 R4 , or a 5-10 membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , and
substituted with 0-3 [00421] R6 is H, C1-6 alkyl, or
-(CH2 )r -phenyl substituted with 0-3 Rd ; [00422] R
is, independently at each occurrence, H, C1-6 alkyl
substituted with 0-2 R1Oa , -(CH2 )r -phenyl
substituted with 0-2 Rd , or -(CH2 )r -5-10 membered
heterocycle comprising carbon atoms and 1-4
heteroatoms selected from N, O, and S(O)p , wherein
said heterocycle is substituted with 0-2 Rd ; and
[00423] R12 is, independently at each occurrence, H,
F, or Me. [00424] hi another aspect, the present
invention provides a method for treating a
thromboembolic or an inflammatory disorder,
comprising: administering to a patient in need thereof
a therapeutically effective amount of at least one
compound of Formula (III), within the scope of the
twenty eighth aspect wherein.[00426] In another
aspect, L is -C(O)NR 10 - or -NR10 C(O)-. [00427] In
another aspect, L is -C(O)NR 10 -. [00428] In another
aspect, L is -NR10 C(O)-. [00429] In another aspect, L
is -C(O)NH- or -NHC(O)-. [00430] In another aspect, L
is -C(O)NH-. [00431] In another aspect, L is -NHC(O)-.
[00432] In another aspect, the present invention
provides a compound selected from the exemplified
examples or stereoisomers, tautomers, pharmaceutically
acceptable salts, solvates, or prodrugs thereof.
[00433] In another embodiment, the present invention
provides a novel pharmaceutical composition,
comprising: a pharmaceutically acceptable carrier and
a therapeutically effective amount of a compound of
the present invention or a stereoisomer, tautomer, a
pharmaceutically acceptable salt, solvate or prodrug
form thereof. [00434] In another embodiment, the
present invention provides a novel process for making
a compound of the present invention or a stereoisomer,
tautomer, pharmaceutically acceptable salt, solvate or
prodrug form thereof. [00435] In another embodiment,
the present invention provides a novel intermediate
for making a compound of the present invention or a
stereoisomer, tautomer, pharmaceutically acceptable
salt, solvate or prodrug form thereof. [00436] In
another embodiment, the present invention provides a
pharmaceutical composition further comprising
additional therapeutic agent(s) selected from
potassium channel openers, calcium channel blockers,
sodium hydrogen exchanger inhibitors, antiarrhythmic
agents, antiatherosclerotic agents, anticoagulants,
antithrombotic agents, prothrombolytic agents,
fibrinogen antagonists, diuretics,antihypertensive
agents, ATPase inhibitors, mineralocorticoid receptor
antagonists, phospodiesterase inhibitors, antidiabetic
agents, anti-inflammatory agents, antioxidants,
angiogenesis modulators, antiosteoporosis agents,
hormone replacement therapies, hormone receptor
modulators, oral contraceptives, antiobesity agents,
antidepressants, antianxiety agents, antipsychotic
agents, antiproliferative agents, antitumor agents,
antiulcer and gastroesophageal reflux disease agents,
growth hormone agents and/or growth hormone
secretagogues, thyroid mimetics, antiinfective agents,
antiviral agents, antibacterial agents, antifungal
agents, cholesterol/lipid lowering agents and lipid
profile therapies, and agents that mimic ischemic
preconditioning and/or myocardial stunning, or a
combination thereof. [00437] In another embodiment,
the present invention provides a pharmaceutical
composition further comprising additional therapeutic
agent(s) selected from an anti-arrhythmic agent, an
anti-hypertensive agent, an anti-coagulant agent, an
anti-platelet agent, a thrombin inhibiting agent, a
thrombolytic agent, a fibrinolytic agent, a calcium
channel blocker, a cholesterol/lipid lowering agent,
or a combination thereof. [00438] In another
embodiment, the present invention provides a
pharmaceutical composition further comprising
additional therapeutic agent(s) selected from
warfarin, unfractionated heparin, low molecular weight
heparin, synthetic pentasaccharide, hirudin,
argatroban, aspirin, ibuprofen, naproxen, sulindac,
indomethacin, mefenamate, dipyridamol, droxicam,
diclofenac, sulfinpyrazone, piroxicam, ticlopidine,
clopidogrel, tirofiban, eptifbatide, abciximab,
melagatran, ximelagatran, disulfatohirudin, tissue
plasminogen activator, modified tissue plasminogen
activator, anistreplase, urokinase, and streptokinase,
or a combination thereof. [00439] In a preferred
embodiment, the present invention provides a
pharmaceutical composition wherein the additional
therapeutic agent is an antihypertensive agent
selected from ACE inhibitors, AT-I receptor
antagonists, ET receptor antagonists, dual ET/All
receptor antagonists, and vasopepsidase inhibitors, an
antiarrythmic agent selected from IKur inhibitors, or
an antithrombotic agent selected from anticoagulants
selected from thrombin inhibitors, other factor XIa
inhibitors, other kallikrein inhibitors, factor Vila
inhibitors and factor Xa inhibitors,and antiplatelet
agents selected from GPIIb/IIIa blockers, P Y1 and P2Y
12 antagonists, thromboxane receptor antagonists, and
aspirin, or a combination thereof. [00440] In a
preferred embodiment, the present invention provides
pharmaceutical composition, wherein the additional
therapeutic agent(s) are an antiplatelet agent or a
combination thereof. [00441] In a preferred
embodiment, the present invention provides a
pharmaceutical composition, wherein the additional
therapeutic agent is the anti platelet agent
clopidogrel. [00442] In another embodiment the present
invention provides a method for modulation of the
coagulation cascade and/or contact activation system
comprising administering to a patient in need of such
treatment a therapeutically effective amount of at
least one of the compounds of the present invention or
a stereoisomer, tautomer, a pharmaceutically
acceptable salt, solvate or prodrug form thereof.
[00443] In another embodiment, the present invention
provides a novel method for treating thromboembolic
disorders comprising: administering to a patient in
need of such treatment a therapeutically effective
amount of at least one of the compounds of the present
invention or a stereoisomer, tautomer, a
pharmaceutically acceptable salt, solvate or prodrug
form thereof. [00444] In another 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, arterial cerebrovascular thromboembolic
disorders, and venous cerebrovascular thromboembolic
disorders. [00445] In another embodiment, the present
invention provides a novel method, wherein the
thromboembolic disorder is selected unstable angina,
an acute coronary syndrome, atrial fibrillation ,
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, and (f) otherprocedures in which blood
is exposed to an artificial surface that promotes
thrombosis. [00446] hi another embodiment, the present
invention provides a method for treating inflammatory
disorders comprising: administering to a patient in
need of such treatment a therapeutically effective
amount of at least one of the compounds of the present
invention or a stereoisomer, tautomer, a
pharmaceutically acceptable salt, solvate or prodrug
form thereof. [00447] hi another embodiment, the
present invention provides a method, wherein the
inflammatory disorder is selected from the group
consisting of sepsis, acute respiratory dystress
syndrome, and systemic inflammatory response syndrome.
[00448] hi another embodiment, 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
stereoisomer, tautomer, a pharmaceutically acceptable
salt, solvate or prodrug form thereof in an amount
effective to treat a thromboembolic disorder. [00449]
hi another embodiment, the present invention provides
a method of treating a patient in need of inflammatory
disorder treatment, comprising: administering a
compound of the present invention or a stereoisomer,
tautomer, a pharmaceutically acceptable salt, solvate
or prodrug form thereof in an amount effective to
treat an inflammatory disorder. [00450] hi 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 stereoisomer,
tautomer, a pharmaceutically acceptable salt, solvate
or prodrug form thereof; and (c) a package insert
stating that the pharmaceutical composition can be
used for the treatment of a thromboembolic and/or
inflammatory disorder. [00451] hi another preferred
embodiment, the present invention provides a novel
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.
[00452] 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 stereoisomer, tautomer, a
pharmaceutically acceptable salt, solvate or prodrug
form thereof; and (c) a package insert stating that
the pharmaceutical composition can be used in
combination with a second therapeutic agent to treat a
thromboembolic and/or inflammatory disorder. [00453]
hi another preferred embodiment, the present invention
provides a novel 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. [00454] hi another embodiment, the
present invention provides a novel method, comprising:
administering a compound of the present invention or a
stereoisomer, tautomer, a pharmaceutically acceptable
salt, solvate or prodrug form thereof in an amount
effective to treat a thromboembolic and/or
inflammatory disorder. [00455] hi another embodiment,
the present invention provides a compound of the
present invention or a stereoisomer, tautomer, a
pharmaceutically acceptable salt, solvate or prodrug
form thereof, for use in therapy. [00456] i another
embodiment, the present invention also provides the
use of a compound of the present invention or a
stereoisomer, tautomer, a pharmaceutically acceptable
salt, solvate or prodrug form thereof, for the
manufacture of a medicament for the treatment of a
thromboembolic and/or inflammatory disorder. [00457]
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 inconjunction 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. DEFINITIONS [00458]
Compounds of this invention may have one or more
asymmetric centers. Unless otherwise indicated, all
chiral (enantiomeric and diastereomeric) and racemic
forms of compounds of the present invention are
included in the present invention. Many geometric
isomers of olefins, C=N double bonds, and the like can
also be present in the compounds, and all such stable
isomers are contemplated in the present invention.
Accordingly, the present compounds can 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. AUchiral,
(enantiomeric and diastereomeric) and racemic forms
and all geometric isomeric forms of a structure are
intended, unless the specific stereochemistry or
isomer form is specifically indicated. All tautomers
of shown or described compounds are also considered to
be part of the present invention. [00459] Preferably,
the molecular weight of compounds of the present
invention is less than about 500, 550, 600, 650, 700,
750, or 800 grams per mole. Preferably, the molecular
weight is less than about 800 grams per mole. More
preferably, the molecular weight is less than about
750 grams per mole. Even more preferably, the
molecular weight is less than about 700 grams per
mole. [00460] As used herein, the term "alkyl" or
"alkylene" is intended to include both branched and
straight-chain saturated aliphatic hydrocarbon groups
having the specified number of carbon atoms. For
example, "Ci-Cio alkyl" or "Ci-io alkyl" (or
alkylene), is intended to include Ci, C2, C3, C4, C5,
C , Ch, C , C9, and Cio alkyl groups. Additionally,
for example, "Ci_6 alkyl" denotes alkyl having 1 to 6
carbon atoms. Alkyl groups can be unsubstituted or
substituted so that one or more of its hydrogens are
replaced by another chemical group. Example alkyl
groups include, but are not limited to, methyl (Me),
ethyl (Et), propyl (e.g., n-propyl and
isopropyl),butyl (e.g., n-butyl, isobutyl, t-butyl),
pentyl (e.g., n-pentyl, isopentyl, neopentyl), and the
like. [00461] Alkenyl" or "alkenylene" is intended to
include hydrocarbon chains of either straight or
branched configuration and having one or more double
carboncarbon bonds that may occur in any stable point
along the chain. For example, "C2-6 alkenyl" (or
alkenylene), is intended to include C2, C3, C4, C5,
and C alkenyl groups. Examples of alkenyl include, but
are not limited to, ethenyl, 1-propenyl, 2-propenyl,
2-butenyl, 3-butenyl, 2-pentenyl, 3, pentenyl,
4-pentenyl, 2-hexenyl, 3-hexenyl, 4- hexenyl,
5-hexenyl, 2-methyl-2-propenyl, 4-methyl-3-pentenyl,
and the like. [00462] "Alkynyl" or "alkynylene" is
intended to include hydrocarbon chains 



of either straight or branched configuration and
having one or more triple carbon-carbon bonds that may
occur in any stable point along the chain. For
example, "C2-6 alkynyl" (or alkynylene), is intended
to include C2, C3, C4, C5, and C alkynyl groups; such
as ethynyl, propynyl, butynyl, pentynyl, hexynyl and
the like. [00463] "Halo" or "halogen" includes fluoro,
chloro, bromo, and iodo. "Haloalkyl" refers to
branched and straight-chained, having one or more
halogen substituents. Example haloalkyl groups
include, but are not limited to, CF3, C2F5, CHF2 ,
CCl3, CHCl2 , C2C5, and the like. [00464] The term
"alkoxy" or "alkyloxy" refers to an -O-alkyl group.
"Ci_6 alkoxy" (or alkyloxy), is intended to include
Ci, C2 , C3., C4, C5, and C alkoxy groups. Example
alkoxy groups include, but are not limited to,
methoxy, ethoxy, propoxy (e.g., n-propoxy and
isopropoxy), and t-butoxy, and the like. Similarly,
"alkylthio" or "thioalkoxy" represents an alkyl group
as defined above with the indicated number of carbon
atoms attached through a sulphur bridge; for example
methyl-S-, ethyl-S-, and the like. [00465]
"Haloalkoxy" or "haloalkyloxy" represents a haloalkyl
group as defined above with the indicated number of
carbon atoms attached through an oxygen bridge. For
example, "Ci_g haloalkoxy", is intended to include Ci,
C2 , C3, C4, C5, and C haloalkoxy groups. Examples of
haloalkoxy include, but are not limited to,
trifluoromethoxy, 2,2,2-trifluoroethoxy,
pentafluorothoxy, and the like. Similarly,
"haloalkylthio" or "thiohaloalkoxy" represents a
haloalkyl group as defined abovewith the indicated
number of carbon atoms attached through a sulphur
bridge; for example trifluoromethyl-S-,
pentafluoroethyl-S-, and the like. [00466] The term
"cycloalkyl" refers to cyclized alkyl groups,
including mono-, bi- or poly-cyclic ring systems. C3.7
cycloalkyl is intended to include C3, C4, C5, C , and
C7 cycloalkyl groups. Example cycloalkyl groups
include, but are not limited to, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, norbornyl, and
the like. [00467] 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 ring, any of which may be saturated,
partially unsaturated, unsaturated or aromatic.
Examples of such carbocycles include, but are not
limited to, cyclopropyl, cyclobutyl, cyclobutenyl,
cyclopentyl, cyclopentenyl, cyclohexyl, cycloheptenyl,
cycloheptyl, cycloheptenyl, adamantyl, cyclooctyl,
cyclooctenyl, cyclooctadienyl, [3.3.0]bicyclooctane,
[4.3.0]bicyclononane, [4.4.0]bicyclodecane,
[2.2.2]bicyclooctane, fluorenyl, phenyl, naphthyl,
indanyl, adamantyl, anthracenyl, and
tetrahydronaphthyl (tetralin). As shown above, bridged
rings are also included in the definition of
carbocycle (e.g., [2.2.2]bicyclooctane). Preferred
carbocycles, unless otherwise specified, are
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
phenyl, and indanyl. When the term "carbocycle" is
used, it is intended to include "aryl". A bridged ring
occurs when one or more carbon atoms link two
non-adjacent carbon atoms. Preferred bridges are one
or two carbon atoms. It is noted that a bridge always
converts a monocyclic ring into a tricyclic ring. When
a ring is bridged, the substiruents recited for the
ring may also be present on the bridge. [00468] "Aryl"
groups refer to monocyclic or polycyclic aromatic
hydrocarbons, including, for example, phenyl,
naphthyl, phenanthranyl, and the like. Aryl moieties
are well known and described, for example, in Hawley's
Condensed Chemical Dictionary (13 ed.), RJ. Lewis,
ed., J. Wiley & Sons, Inc., New York (1997). Aryl
groups can be substituted or unsubstituted. [00469] As
used herein, the term "heterocycle" or "heterocyclic
group" is intended to mean a stable 5, 6, or 7-
membered monocyclic or bicyclic or 7, 8, 9, 10, 11,
12, 13, or 14-membered bicyclic heterocyclic ring
which is saturated, partially unsaturated or fully
unsaturated, and which consists of carbon atoms and 1,
2, 3 or 4heteroatoms independently selected from N, O
and S; and including any bicyclic group in which any
of the above-defined heterocyclic rings is fused to a
benzene ring. The nitrogen and sulfur heteroatoms may
optionally be oxidized (i.e., N(r)O and S(O)p) . The
nitrogen atom may be substituted or unsubstituted
(i.e., or NR wherein R is H or another substituent, if
defined). The heterocyclic ring may be attached to its
pendant group at any heteroatom or carbon atom that
results in a stable structure. The heterocyclic rings
described herein may be substituted on carbon or on a
nitrogen atom if the resulting compound is stable. A
nitrogen in the heterocycle may optionally be
quaternized. 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.
When the term "heterocycle" is used, it is intended to
include heteroaryl. [00470] Examples of heterocycles
include, but are not limited to, acridinyl, azocinyl,
benzimidazolyl, benzofuranyl, benzothiofuranyl,
benzoxazolyl, benzoxazolinyl, benzthiazolyl,
benztriazolyl, benztetrazolyl, benzisoxazolyl,
benzisothiazolyl, benzimidazolinyl, carbazolyl, 4a
-carbazolyl, carbolinyl, chromanyl, chromenyl,
cinnolinyl, decahydroquinolinyl, 2H,6J
-l,5,2-dithiazinyl, dihydrofuro[2,3- ]tetrahydrofuran,
furanyl, furazanyl, imidazolidinyl, imidazolinyl,
imidazolyl, 1H-indazolyl, indolenyl, indolinyl,
indolizinyl, indolyl, 3H-indolyl, isatinoyl,
isobenzofuranyl, isochromanyl, isoindazolyl,
isoindolinyl, isoindolyl, isoquinolinyl, isothiazolyl,
isotbiazolopyridinyl, isoxazolyl, isoxazolopyridinyl,
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,
pyridinyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl,
2-pyrrolidonyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl,
quinolinyl, 4 Z-quinolizinyl, quinoxalinyl,
quinuclidinyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl,
tetrazolyl, 6ff-l,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. [00471] Preferred 5- to 10-membered
heterocycles include, but are not limited to,
pyridinyl, furanyl, thienyl, pyrrolyl, pyrazolyl,
pyrazinyl, piperazinyl, piperidinyl, imidazolyl,
imidazolidinyl, indolyl, tetrazolyl, isoxazolyl,
morpholinyl, oxazolyl, oxazolidinyl,
tetrahydrofuranyl, thiadiazinyl, thiadiazolyl,
thiazolyl, triazinyl, triazolyl, benzimidazolyl, l
-indazolyl, benzofuranyl, benzothiofuranyl,
benztetrazolyl, benzotriazolyl, benzisoxazolyl,
benzoxazolyl, oxindolyl, benzoxazolinyl,
benzthiazolyl, benzisothiazolyl, isatinoyl,
isoquinolinyl, octahydroisoquinolinyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl,
isoxazolopyridinyl, quinazolinyl, quinolinyl,
isothiazolopyridinyl, thiazolopyridinyl,
oxazolopyridinyl, imidazolopyridinyl, and
pyrazolopyridinyl. [00472] Preferred 5- to 6-membered
heterocycles include, but are not limited to,
pyridinyl, furanyl, thienyl, pyrrolyl, pyrazolyl,
pyrazinyl, piperazinyl, piperidinyl, imidazolyl,
imidazolidinyl, indolyl, tetrazolyl, isoxazolyl,
morpholinyl, oxazolyl,
oxazolidinyl,.tetrahydrofuranyl, thiadiazinyl,
thiadiazolyl, thiazolyl, triazinyl, and triazolyl.
Also included are fused ring and spiro compounds
containing, for example, the above heterocycles.
[00473] As used herein, the term "aromatic
heterocyclic group" or "heteroaryl" is intended to
mean a stable monocyclic and polycyclic aromatic
hydrocarbons that include at least one heteroatom ring
member such as sulfur, oxygen, or nitrogen. Heteroaryl
groups include, without limitation, pyridyl,
pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, furyl,
quinolyl, isoquinolyl, thienyl, imidazolyl, thiazolyl,
indolyl, pyrroyl, oxazolyl, benzofuryl, benzothienyl,
benzthiazolyl, isoxazolyl, pyrazolyl, triazolyl,
tetrazolyl, indazolyl, 1,2,4-thiadiazolyl,
isothiazolyl, purinyl, carbazolyl, benzimidazolyl,
indolinyl, benzodioxolanyl, benzodioxane, and the
like. Heteroaryl groups can be substituted or
unsubstituted. The nitrogen atom may be substituted or
unsubstituted (i.e., N or NR wherein R is H or another
substituent, if defined). The nitrogen and sulfur
heteroatoms may optionally be oxidized (i.e., N- O and
S(O)p) . It is to be noted that total number of S and
O atoms in the aromaticheterocycle is not more than 1.
Bridged 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 tricyclic
ring. When a ring is bridged, the substituents recited
for the ring may also be present on the bridge.
[00474] The term "counterion" is used to represent a
small, negatively charged species such as chloride,
bromide, hydroxide, acetate, and sulfate. [00475] As
referred to herein, the term "substituted" means that
one or more hydrogen atoms is replaced with a
non-hydrogen group, provided that normal valencies are
maintained and that the substitution results in a
stable compound. When a substituent is keto (i.e.,
=0), then 2 hydrogens on the atom are replaced. Keto
substituents are not present on aromatic moieties.
When a ring system (e.g., carbocyclic or heterocyclic)
is said to be substituted with a carbonyl group or a
double bond, it is intended that the carbonyl group or
double bond be part (i.e., within) of the ring.
[00476] When any variable (e.g., R2a, R2b, etc.)
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 0-3 R2 , then said group
may optionally be substituted with up to three R2
groups and R2 at each occurrence is selected
independently from the definition of R2 . Also,
combinations of substituents and/or variables are
permissible only if such combinations result in stable
compounds. [00477] When a bond to a substituent is
shown to cross a bond connecting two atoms in a ring,
then such substituent may be bonded to any atom on the
ring. When a substituent is listed without indicating
the atom via which such substituent is bonded to the
rest of the compound of a given 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.[00478] When a dotted ring
is used within a 5- to 8-membered ring structure, this
indicates that the ring structure may be saturated,
partially saturated or unsaturated. [00479] As used
herein, the term "protecting group" for amines means
any group known in the art of organic synthesis for
the protection of amine groups which is stable to an
ester reducing agent, a disubstituted hydrazine, R4-M
and R7-M, a micleophile, a hydrazine reducing agent,
an activator, a strong base, a hindered amine base and
a cyclizing agent. Such amine protecting groups
fitting these criteria include those listed in Greene
and Wuts, "Protective Groups in Organic Synthesis"
John Wiley & Sons, New York (1991) and "The Peptides:
Analysis, Synthesis, Biology, Vol. 3, Academic Press,
New York (1981), the disclosure of which is hereby
incorporated by reference. Examples of amine
protecting groups include, but are not limited to, the
following: (Fmoc); (1) acyl types such as formyl,
trifluoroacetyl, phthalyl, and p-toluenesulfonyl; (2)
aromatic carbamate types such as benzyloxycarbonyl
(Cbz) and substituted benzyloxycarbonyls,
1-(p-biphenyl)- 1- methylethoxycarbonyl, and
9-fluorenylmethyloxycarbonyl (Fmoc); (3) aliphatic
carbamate types such as tert-butyloxycarbonyl (Boc),
ethoxycarbonyl, diisopropylmethoxycarbonyl, and
allyloxycarbonyl; (4) cyclic alkyl carbamate types
such as cyclopentyloxycarbonyl and
adamantyloxycarbonyl; (5) alkyl types such as ti
phenylmethyl and benzyl; (6) trialkylsilane such as
trimethylsilane; (7) thiol containing types such as
phenylthiocarbonyl and dithiasuccinoyl; and (8) alkyl
types such as triphenylmethyl, methyl, and benzyl; and
substituted alkyl types such as 2,2,2- trichloroethyl,
2-phenylethyl, and t-butyl; and trialkylsilane types
such as trimethylsilane. [00480] 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. [00481] The term
"pharmaceutically acceptable salt" refers to acid or
base salts of the compounds described herein. Examples
of pharmaceutically acceptable salts include, but are
not limited to, mineral or organic acid salts of basic
residues such asamines; alkali or organic salts of
acidic residues such as carboxylic acids; and the
like. Pharmaceutically acceptable salts of the
compounds of the invention can be prepared by reacting
the free acid or base forms of these compounds with a
stoichiometric amount of the appropriate base or acid
in water or in an organic solvent, or in a mixture of
the two; generally, nonaqueous 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 in its entirety. 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. 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.
Such conventional non-toxic salts include those
derived from inorganic acids such as hydrochloric,
hydrobromic, sulfuric, sulfamic, phosphoric, nitric,
and the like; and the salts prepared from organic
acids such as acetic, propionic, succinic, glycolic,
stearic, lactic, malic, tartaric, citric, ascorbic,
pamoic, maleic, hydroxymaleic, phenylacetic, glutamic,
benzoic, salicylic, sulfanilic, 2-acetoxybenzoic,
fumaric, toluenesulfonic, methanesulfonic, ethane
disulfonic, oxalic, isethionic, and the like. [00482]
In addition, compounds of formula I may have prodrug
forms. Any compound that will be converted in vivo to
provide the bioactive agent {i.e., a compound of
formula I) is a prodrug within the scope and spirit of
the invention. Various forms of prodrugs are well
known in the art. For examples of such prodrug
derivatives, see: a) Design of Prodrugs, edited by H.
Bundgaard, (Elsevier, 1985), and Methods in
Enzymology, Vol. 42, at pp. 309-396, edited by K.
Widder, et. ah (Academic Press, 1985); b) A Textbook
of Drug Design and Development, edited by
Krosgaard-Larsen and H. Bundgaard, Chapter 5, "Design
and Application of Prodrugs by H. Bundgaard, at pp.
113-191 (1991); c) H. Bundgaard, Advanced Drug
Delivery Reviews, Vol. 8, p. 1-38 (1992);d) H.
Bundgaard, et al. , Journal of Pharmaceutical
Sciences, Vol. 77, p. 285 (1988); and e) N. Kakeya,
et. al, Chem Phar Bull, Vol. 32, p. 692 (1984).
[00483] Preparation of prodrugs is well known in the
art and described in, for example, Medicinal
Chemistiy: Principles and Practice, ed. F. D. King,
The Royal Society of Chemistry, Cambridge, UK, 1994,
which is incorporated herein by reference in its
entirety. [00484] Radiolabeled compounds of the
present invention, i.e., wherein one or more of the
atoms described are replaced by a radioactive isotope
of that atom {e.g., C replaced by C or by C; and
isotopes of hydrogen include tritium and deuterium),
are also provided herein. Such compounds have a
variety of potential uses, e.g., as standards and
reagents in determining the ability of a potential
pharmaceutical to bind to target proteins or
receptors, or for imaging compounds of this invention
bound to biological receptors in vivo or in vitro.
[00485] Compounds of the present invention are,
subsequent to their preparation, preferably isolated
and purified to obtain a composition containing an
amount by weight equal to or greater than 98%,
preferably 99%, compound of the present invention
("substantially pure"), which is then used or
formulated as described herein. Such "substantially
pure" compounds are also contemplated herein as part
of the present invention. [00486] "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. It is preferred that compounds of
the present invention do not contain a N-halo, S(O^H,
or S(O)H group. [00487] It should further be
understood that solvates (e.g., hydrates) of the
compounds of the present invention are also with the
scope of the present invention. Methods of solvation
are generally known in the art. [00488] 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 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. [00489]
"Therapeutically effective amount" is intended to
include an amount of a compound of the present
invention that is effective when administered alone or
in combination to inhibit factor XIa and/or plasma
kallikrein. "Therapeutically effective amount" is also
intended to include an amount of the combination of
compounds claimed that is effective to inhibit factor
XIa and/or plasma kallikrein. 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
XIa and/or plasma kallikrein) 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 antithrombotic
and/or anti-inflammatory effect, or some other
beneficial effect of the combination compared with the
individual components. [00490] The present invention
further includes compositions comprising one or more
compounds of the present invention and a
pharmaceutically acceptable carrier. A
"pharmaceutically acceptable carrier" refers to media
generally accepted in the art for the delivery of
biologically active agents to animals, in particular,
mammals. Pharmaceutically acceptable carriers are
formulated according to a number of factors well
within the purview of those of ordinary skill in the
art. These include, without limitation: the type and
nature of the active agent being formulated; the
subject to which the agent-containing composition is
to be administered; the intended route of
administration of the composition; and the therapeutic
indication being targeted. Pharmaceutically acceptable
carriers include both aqueous and non-aqueous liquid
media, as well as a variety of solid and semi-solid
dosage forms. Such carriers can include a number of
different ingredients and additives in addition to the
active agent, such additional ingredients being
included in the formulation for a variety of reasons,
e.g., stabilization of the active agent, binders,
etc., well known to those of ordinary skill in the
art. Descriptions of suitable pharmaceutically
acceptable carriers, and factors involved in their
selection, are found in a variety of readily available
sourcessuch as, for example, Remington's
Pharmaceutical Sciences, 17th ed., Mack Publishing
Company, Easton, PA, 1985, which is incorporated
herein by reference in its entirety. SYNTHESIS [00491]
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. Also, in the description of the synthetic
methods described below, it is to be understood that
all proposed reaction conditions, including choice of
solvent, reaction atmosphere, reaction temperature,
duration of the experiment and workup procedures, are
chosen to be the conditions standard for that
reaction, which should be readily recognized by one
skilled in the art. It is understood by one skilled in
the art of organic synthesis that the functionality
present on various portions of the molecule must be
compatible with the reagents and reactions proposed.
Such restrictions to the substituents that are
compatible with the reaction conditions will be
readily apparent to one skilled in the art and
alternate methods must then be used. [00492] It will
also be recognized that another major consideration in
the planning of any synthetic route in this field is
the judicious choice of the protecting group(s) (PG)
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
Wuts (Protective Groups In Organic Synthesis,
Wiley-Interscience, 3 Edition, 1999).[00493] All
references cited herein are hereby incorporated in
their entirety herein by reference. [00494] Imidazole
compounds useful for the synthesis of the compounds of
this invention may be synthesized according to the
general method outlined in Scheme 1 (Con tour-Galcera
et al. Bioorg. Med. Chem. Lett. 2001, 11(5), 741-745).
An appropriately protected or derivatized alpha amino
acid [1; Y = RlO(PG)N- or Y = AC(O)N(RlO)-] or malonic
acid derivative [1; Y = alkyl-OC(O)-] is dissolved in
an suitable solvent, such as ethanol/water (1:1), and
treated with abase, such as cesium carbonate, to form
the cesium salt. The salt is isolated and re-suspended
in a suitable solvent, such as dimethyl formamide, and
combined with an alpha-bromoketone 2 to form the keto
ester 3. Alternatively, formation of keto ester 3 (X =
aryl or heteroaryl) may be carried out in a single
reaction vessel by forming the cesium salt of 1 in the
same solvent (e.g., dimethyl formamide) used for the
alkylation step. [00495] The imidazole having
structure 4 is formed by heating the keto ester 3 to
reflux in a suitable solvent, such as xylenes, in the
presence of excess ammonium acetate using a Dean-Stark
trap to remove water. Formation of the imidazole can
also be carried out by combining the keto ester 3 and
ammonium acetate in a suitable solvent, such as xylene
or ethanol or a combination of solvents such as
dimethylforamide and ethanol (1:1), using microwave
heating. When Y = R 0(PG)N-, the protecting group on
the amine is removed in preparation for acylation of
the amine, which is outlined in Scheme 18. For
example, when the protecting group is a BOC moiety,
the amine is de-protected with strong acid, such as
trifluoroacetic acid in suitable solvent, such as
dichloromethane, to give compound 5, where Y1= R10
HN-. When Y = AIk-OCO-, the ester may be hydrolyzed by
dissolving it in a suitable solvent such as methanol
and treating the ester with a base such as aqueous
sodium hydroxide to give 5 where Y = -CO2H. [00496]
Further functional group incorporation on to the
imidazole ring may be achieved by bromination of the
C-5 carbon of the imidazole ring using, for example,
bromine or N-bromosuccinimide, in a suitable solvent
such as methylene chloride or chloroform to give
compounds 6 and 9. Alternatively, the C-5 carbon may
bechlorinated with, for example, N-chlorosuccinimide,
using a suitable solvent such as methylene chloride,
acetonitrile or chloroform to give compounds 7 and 10.
[00497] The brominated imidazoles 6 and 9 provide
suitable functionality for futher elaboration using a
wide variety of palladium catalyzed cross coupling
procedures known to those skilled in the art such as
described by Tsuji (Palladium Reagents and Catalysts:
New Perspectives for the 21st Century, John Wiley &
Sons, Ltd., 2004). By way of example, application of a
Suzuki coupling protocol using a modified method of
Zhong et al. (Org. Lett. 2004, 6, 929-931) and Bellina
et al. {Synthesis 2004, 15, 2419-2440), where the
bromides 6 or 9 are combined with a boronic acid in
the presence of a base, typically tribasic potassium
phosphate or sodium carbonate, and a palladium
catalyst, typically bis-(tri-t-butylphosphine)
palladium (0), tris-(dibenzylidene-acetone) palladium
(0), or tetrakis- (triphenylphosphine) palladium (0),
in a suitable solvent, such as toluene or 1,4- dioxane
heated to between 80 - 110 0C using conventional or
microwave heating, provides structures 8 and 11, where
X = aryl or heteroaryl.Scheme 1 1. base NH4OAc heat 5
4 bromination or chlorination 6: W= Br 9: W = Br 7: W=
CI 10: W = CI Pd catalyzed cross coupling 8 11 [00498]
An alternate synthesis of the imidazole core is shown
in Scheme 2. A suitably protected beta amino aldehyde
12, glyoxal trimeric dihydrate 13 and ammonia are
combined in a suitable solvent such as methanol and
stirred together at room temperature. The resulting
imidazole 14 is dissolved in a suitable solvent
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2 12 13 14 bromination palladium catalyzed cross
coupling 17 18 [00499] Another alternative method for
the synthesis of the imidazole ring is shown in Scheme
3. 3,3-Dibromo-l,l,l-trifluoropropan-2-one (19) is
combined with ammonium acetate in a suitable solvent
such as water and heated to 90 , followed by the
addition of a suitably protected aldehyde 12. The
trifluoromethyl imidazole thus produced provides an
intermediate for the synthesis of C-5 trifluoro methyl
analogs illustrated by compound 24, where X = CF3 .
Such compounds may be accessed by methods previously
illustrated in Schemes 1 and 2. Alternatively, the
trifluoromethyl moiety may be hydrolyzed under
strongly basic conditions using, for example sodium
methoxide, to provide the ortho ester which is
hydrolyzed to the methyl ester 21, where X = -CO2 CH3.
This intermediate may be utilized using procedures
already illustrated in Schemes 1 and 2 to access
compounds such as 24, where X = -CO2 CH3.Scheme 3
[00500] Phenylalanine analogs bearing substituents on
the phenyl ring not commercially available are readily
accessed using methods known to those skilled in the
art. For an authoritative review of methods for the
synthesis of such analogs starting from glycine see
Maruoka and Ooi (Chem. Rev. 2003, 103, 3013-3028).
[00501] Certain 2-bromoacetophenone analogs that are
not commercially available may be synthesized from
commercially available starting materials. For
example, ethyl 2-(4-(2-bromoacetyl)phenyl)acetate (27:
R3 a = R3b = H) can be prepared as shown in Scheme 4.
2,4'-dibromoacetophenone (25: R3 a = R = H), and ethyl
bromoacetate (26) are dissolved in a suitable solvent,
such as tetrahydrofuran, and treated at elevated
temperature with a combination of reagents, such as
palladium (II) acetate, tris-(l-naphthyl) phosphine
and tri-basic potassium phosphate according to the
method of Gossen {Chem. Commun. 2001, 669-670). The
intermediate, ethyl 2-(4-acetylphenyl)acetate (27) is
brominated by dissolving in a suitable solvent such as
chloroform and treating with a brominating reagent
such as bromine to give ethyl
2-(4-(2-bromoacetyl)phenyl)acetate (28). This reaction
sequence may also be employed to prepare the other
regioisomers and analogs of 28 containing functional
groups compatible with the reaction sequence
described.Scheme 4 bromination 28 [00502] Certain
functional groups present in the final structures
must, by virtue of incompatibility with the formation
of the imidazole shown in Schemes 1-3, be incorporated
into the structure after the imidazole ring has been
formed. Examples of such functional groups include,
but are not limited to, carbamoyl, aminoindazolyl,
aminobenzisoxazolyl, and aminoquinazolinoyl (see
Schemes 5 and 6). [00503] The carbamoyl group,
illustrated in structure 29 in Scheme 5, may be
incorporated into the final structure by hydrolysis of
a nitrile using, for example, potassium carbonate,
hydrogen peroxide, and DMSO as solvent, according to
the method of Katritzky et al. (Synthesis 1989, 12,
949-50). When the nitrile is located para to the
imidazole ring, magnesium oxide must be added to the
reaction mixture. The amidine group, illustrated in
structure 31, may be incorporated into the final
structure via Pinner reaction followed by ammonolysis.
Alternatively, the nitrile 28 may be combined with
hydroxylamine hydrochloride in the presence of a base,
such as triethylamine, to give the amidoxime 32, which
after acetylation with acetic anhydride is reduced by
a variety of methods including, but not limited by,
catalytic hydrogenation using, for example, palladium
on carbon and hydrogen (Judkins et al. Syn. Comm.
1996, 26, 4351-4367), or by using an active metal such
as zinc. By way of illustration, the precursor nitrile
group shown in structure 28 in Scheme 5 may be
incorporated on to the intermediate structure(s) by
using, in separate reactions,
4-(2-bromo-acetyl)-benzonitrile,
3-(2-bromo-acetyl)-benzonitrile, or
2-(2-bromo-acetyl)- benzonitrile for the reagent
described as BrCH2C(O)X in Scheme 1. Scheme 5 [00504]
The aminoindazole, aminobenzisoxazole and
aminoquinazoline functional groups may be incorporated
into the final structure using a common intermediate
containing a phenyl ring bearing an ortho fluoro
nitrile as illustrated in structure 33 (Scheme 6). The
amino-indazole functional group (34) is produced, for
example, by heating 33 with hydrazine monohydrate in a
suitable solvent, such as nbutanol. Heating may be
done conventially or via microwave irradiation, and
the temperature required for conversion of the ortho
fluoro nitrile to the aminoindazole depends upon the
regioisomeric relationship between the ortho fluoro
nitrile and the imidazole ring. Typically,
temperatures of 160 0C are required for formation of
theamino-indazole when the nitrile is located para to
the imidazole ring. The aminoquinazoline (35) is
produced by combining the r /z-fluoronitrile (33) with
formamidine acetate, or other suitable salt forms, in
a suitable solvent such as dimethyl acetamide or
dimethyl formamide, and heating to approximately 140
C. Conversion of the r /r-fluoronitrile to the
aminobenzisoxazole (36) may be accomplished by
combining the fluoro nitrile 33 with acetoxyhydroxamic
acid in the presence of a base such as potassium
carbonate. Scheme 6 35 36 [00505] A general synthesis
of alpha bromoketones containing an ortho fluoro
nitrile is illustrated in Scheme 7. A suitably
substituted bromo-fluoro-benzoic acid (37) is
converted to the corresponding nitrile 38 using, for
example, zinc cyanide and palladium (0)
tetrakis-(triphenylphosphine) in a suitable solvent,
such as dimethyl formamide, and heating to 90 C. The
nitrile 38 thus produced is treated sequentially with
oxalyl chloride in a suitable solvent, such as
dichloromethane, containing a few drops of DMF, then
treated with trimethylsilyldiazomethane in a suitable
solvent or solvent combination, such as acetonitrile
and hexane. The intermediate diazoketone is isolated
and treated with hydrobromic acid and acetic acid to
provide the alpha bromoketone 39.Scheme 7 substituted
ortho fluoro nitrile containing a bromide (40 Scheme
8) by treatment sequentially with tributyl-(l
-methoxyvinyl) stannane and a palladium catalyst, such
as bis-(triphenylphosphine)-dichloro-palladium (II),
in a suitable solvent, such as toluene, and heated to
reflux, followed by aqueous hydrochloric acid,
typically at 5% (w/v) concentration. The resulting
methyl ketone 41 is combined with bromine in a
suitable solvent, such as chloroform or methylene
chloride, to produce the bromoketone 39. Alternate
synthetic routes to 39 other than those illustrated in
Schemes 7 and 8 may be envisioned by one skilled in
the art depending on the regioisomers commercially
available for possible combinations of R3a and R3b
contained on the carbocylic ring. Scheme 8 40 4 1 3 9
[00507] A different sequence of chemical
transformations provides for the synthesis of a second
regioisomer of the imidazoles useful in the
preparation of compounds of this invention as shown in
Scheme 9. An alpha-bromoketone 42 containing suitable
substitution is combined with sodium formate in a
suitable solvent, such as ethanol, and heated to
reflux. The keto ester 43 thus formed isdissolved in a
solvent, for example ethanol, and combined with a
suitably substituted amidine 44 (X = aryl or
heteroaryl) in the presence of a base, for example
sodium bicarbonate. The imidazole 45 thus formed has
the opposite regio-configuration compared to the
imidazoles illustrated in Schemes 1-3. Removal of the
amine protecting group, PG, in preparation for
acylation of the amino group is carried out as
described previously to give the amino imidazole 46.
Scheme 9 deprotect 46 [00508] Benzimidazole compounds
useful for preparing compounds of this invention can
be synthesized according to the general procedure
shown in Scheme 10. A suitably protected amino acid
and a suitably substituted phenyl diamine 22 are
dissolved in a solvent, for example pyridine, and
treated with an amide bond forming reagent, such as
BOP-reagent. The reaction mixture is heated to 80 0C
to effect ring closure to the benzimidazole 23. The
protecting group on the amine is removed as before in
preparation for acylation of the amine, as outlined
below in Scheme 17.Scheme 10 [00509] A general
procedure for the synthesis of oxazoles having
substituents in the 2- and 4-positions useful for the
synthesis of compounds of this invention is shown in
Scheme 6. A suitably protected amino acid 1 and
beta-keto amine 50 (X = aryl or heteroaryl) are
dissolved in a suitable solvent, for example pyridine,
and treated with amide coupling reagent, for example
BOP reagent, at room temperature. The keto amide 51
thus formed is dehydrated by dissolving in a suitable
solvent such as DMF and treating the solution with
phosphorous oxychloride at elevated temperature (Sow
et al. J. Org. Chem. 1990, 55, 386). The oxazole 52 is
deprotected in preparation for acylation of the amine
53, which is outlined in Scheme 17.Scheme 11 51
dehydrate [00510] Suitably functionalized triazoles
useful for the synthesis of compounds of this
invention can be synthesized according to the
procedure outlined in Scheme 12. A suitably protected
amino acid 1 and hydrazine are dissolved in a suitable
solvent, such as pyridine, and treated with an amide
bond forming reagent. The resulting hydrazoic acid 54
is condensed with a suitably substituted imidate 55 (X
= aryl or heteroaryl). When the imidate is in the form
of a hydrochloride salt, addition of a base such as
triethylamine is required. Solvents such as
acetonitrile may be employed. The triazole 56 thus
formed is deprotected to provide amine 57, which is
used in Scheme 17 below. For example, when the
protecting group is a BOC moiety, the amine is
de-protected with trifluoroacetic acid in
dichloromethane to give amine 53 as the bis-TFA
salt.Scheme 12 1 54 [00511] Suitably substituted
pyrazoles useful for the synthesis of compounds of
this invention maybe synthesized using the procedures
shown in Scheme 13 (Shunsaku Ohta et al. Chem. Pharm.
Bull. 1981, 29 (10), 2762). A suitably substituted
b-keto ester 58 (X aryl or heteroaryl) is dissolved in
a suitable solvent and the ester hydrolyzed with, for
example, sodium hydroxide. The magnesium salt (60) of
the beta keto acid 59 is formed by dissolving the acid
in a suitable solvent such as methanol and THF
followed by addition of magnesium ethoxide. hi a
separate reaction sequence, the carboxylic acid of a
suitably protected amino acid 1 (Y = R10N(PG)-) is
activated with, for example, carbonyl diimidazole to
give the activated amino acid 61 (LG = imidazol-1-yl
in this illustration). Compound 60 and 61 are combined
in a suitable solvent, for example DMF, to give the
beta diketone 62. Treatment of 62 with hydrazine at
elevated temperatures affords the pyrazole 63. When
the amino group of 64 is protected with a CBz moiety,
the protecting group may be removed by catalytic
hydrogenation using, for example, palladium on carbon
and elemental hydrogen to give amine 64.Scheme 13
[00512] A general procedure for the formation of
substituted triazolones useful for the synthesis of
compounds of this invention is shown in Scheme 14. A
suitably substituted protected beta-amino nitrile 65
is treated with the sodium salt of an alcohol, for
example sodium methoxide, to form the imidate 66. The
imidate 66 is reacted with a suitably substituted
hydrazine 67 (X aryl or heteroaryl) to form the amino
amidine 68 (Yanagisawa et al. J. Med. Chem. 1984,
27(7), 849). Treatment of 68 with a bis-activated
carbonyl such as carbonyl diimidazole (LG =
imidazol-1-yl) provides the triazolone 69.
Deprotection of the amino group of 69 is carried out
in preparation for acylation of the nitrogen, which is
outlined in Scheme 17. For example, when the amine is
protected with a CBz moiety, the protecting group may
be removed using catalytic hydrogenation using, for
example, palladium on carbon and hydrogen or,
alternatively, by treatment with HBr in HOAC or neat
TFA to give amine 70.Scheme 14 65 66 68 O LGL LG
[00513] The synthesis of imidazoles substituted with
fused ring heterocycles in the 4-position is shown in
Scheme 15. A suitably protected and functionalized 4-
trifluoromethyl imidazole 7 1 is available according
to the chemistry outlined in Scheme 3. The imidazole
71 is dissolved in a suitable solvent such as methanol
and heated in the presence of a base such as sodium
methoxide. The methyl ester 72 thus formed is
dissolved in a suitable solvent, for example,
tetrahydrofuran, and combined with an aniline 47
substituted in the ortho position with either hydroxy,
amino, mono 



alkyl amino or thiol. The aniline employed may have
additional substituents, R3a and R3c, known to those
skilled in the art to be compatible with the reaction
conditions. The two reactants are treated with a
protic acid, for example, ora-toluene sulfonic acid,
to effect addition of the aniline and subsequent
cyclization and dehydration to form the fused
heterocycle 74. The amine protecting group is removed
in preparation for acylation of the amine, which is
outlined in Scheme 17. When the protecting group is a
BOC moiety, the amine is de-protected with strong acid
such as trifluoroacetic acid or HCl in suitable
solvent such as dichloromethane or dioxane to give
amine 75 as the bis-TFA salt.Scheme 15 7 1 72 Q =
-OH1-NH2 -NHCH3 1 Or -SH 73 protic acid solvent = O,
Nh , NCH3, or S U = O, NH, NCH3, or S 74 [00514]
Thiazol-2-yl imidazole derivatives useful for the
synthesis of compounds of this invention can be
prepared as shown in Scheme 16. A suitably substituted
ester 76 and a beta amino thiol such as cysteine
methyl ester 77 are combined in a suitable solvent
such as tetrahydrofuran and treated with a protic acid
such as camphor sulfonic acid. Other beta amino thiols
having functional groups compatible with these
conditions may be employed in this reaction. The
resulting thiazolidine 78 is oxidized to the thiazole
79 using, for example, manganese dioxide. Other
suitable oxidants maybe employed in this step such as
2,3-dichloro-5,6- dicyano-l,4-benzoquinone. The amino
group of 79 is deprotected in preparation for
acylation. For example, when the protecting group is a
BOC moiety, the amine is deprotected with strong acid
such as trifluoroacetic acid in suitable solvent such
as dichloromethane to give amine 80 as the bis-TFA
salt.Scheme 16 R1 80 7 9 [00515] Each of the
aforementioned reaction Schemes 1-3 and 9-16 produce a
heterocycle containing an aminoalkyl side chain
suitable for reacting with suitably substituted
carboxylic acids, for example, N-Boc tranexamic acid
or 4-cyanobenzoic acid, under standard amide bond
coupling conditions (Scheme 17A). Reagent combinations
commonly employed for this transformation may be used
and include, but are not limited to: BOP-reagent and
pyridine; EDCI, HOAt, N-methyl morpholine; or EDCI,
HOBt, N-methyl morpholine. Solvents suitable for this
transformation include, but are not limited to,
pyridine, THF and dimethylformamide. Solvent
combinations may also be used such as dichloromethane
and DMF in ratios suitable to achieve solubility of
the reagents employed. Alternately, the amines from
Schemes 1-3 and 9-16 can be reacted with suitable
substituted alkylating agents or sulfonyl halides,
using methods known to one skilled in the art. It
should be recognized that additional deprotection
steps and further functional group manipulations of
compounds obtained via Scheme 17 using methods known
in the art will then provide additional compounds of
this invention. [00516] Alternatively, when the
heterocycle contains a aliphatic carboxylic acid
containing side chain, amide bond formation may be
effected by reaction with a suitably substituted amine
or aniline with the reagent combinations described
herein (Scheme 17B).Schemes 17A and 17B [00517] A
suitably substituted carboxylic acid (A-CO2H) is used
in the amide coupling shown in Scheme 17A. Many of
these carboxylic acids are commercially available. In
case where the carboxylic acids are not commercially
available, they can be prepared from the corresponding
bromide 87, alcohol 85, aldehyde 88, or ester 89 as
shown in Scheme 18 using methods known in the art. The
R1and R2 groups can be further manipulated using
methods known in the art to provide additional
compounds of this invention. For example, the cyano
group can be used as R1, which can be reduced to give
CH2NH2 with a suitable reducing agent or converted to
the arnidine by reaction with hydroxylamine, and
followed by palladium catalyzed hydrogenation using
methods described previously.Scheme 18 R2 89 [00518]
When A is an isoquinoline moiety a modified procedure
from US2004/0077865 is followed. Heating the 2-methyl
benzonitrile derivative 90 with
l-(^butoxy)-N,N,N^N'-tetramethylmethanediamine in a
suitable solvent such as DMF gives the enamine 91.
Condensation of enamine 91 and
2,4-dimethoxybenzylamine in DMPU at elevated
temperatures gives the l-imino-l,2-dihydroisoquinoline
skeleton and subsequent hydrolysis provides 92.
Debenzylation of 92 with anisole in TFA at elevated
temperatures provides 1-amino-isoquinoline 93. When A
is a 5,6,7,8-tetrahydroisoquinoline moiety a modified
procedure of McEachern et al. is followed (J. Org.
Chem. 2002, 67, 7890). Acid 92 is converted to the
ester 94. Debenzylation of 94 with anisole in TFA at
elevated temperatures and acetylation with acetyl
chloride and triethylamine yields 95. Hydrogenation
over platinum oxide in the presence of TFA provides
the l-ammo-5,6,7,8-tetrahydroisoqu olme.
Saponification of the ester with NaOH and hydrolysis
of the amide under acidic conditions gives 96.Scheme
19 96 [00519] When A is a 4-aminoquinazoline moiety,
heating an appropriately substituted ortho-fluoro
benzonitrile 97 with formamidine acetate or
acetamidine acetate in DMA, according to a modified
procedure of Lam (Lam, P.Y. S. et al J. Med. Chem.
2003, 46, 4405.), gives 4-aminoquinazoline 98 and 99.
Saponification of the ester under basic conditions
provides 100 and 101. Scheme 20 97 98: R = H 100: R =
H 99: R = Me 101: R = Me [00520] 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 [00521]
Solution ratio expresses a volume relationship, unless
stated otherwise. NMR chemical shifts (d) are reported
in parts per million. Flash chromatography was carried
out on silica gel according to Still's method (Still,
W. C. et al. J. Org. Chem. 1978, 43, 2923). [00522] As
used throughout the specification, the following
abbreviations for chemical reagents apply: HOAc or
AcOH acetic acid Bn = benzyl Bu = butyl t-Bu =
tertiary butyl Boc = tert-bxy l oxycarbonyl BOP
reagent =
benzotriazol-l-yloxy-tris(dimethylamino)phosphonium
hexafluorophosphate Brine = saturated aqueous sodium
chloride CSA = camphor sulfonic acid DMF =
dimethylformamide DMSO = dimethyl sulfoxide EDCI =
l-(3-(dimethylamino)propyl)-3-ethylcarbodiimide
hydrochloride Et = ethyl EtOH = ethanol EtOAc = ethyl
acetate Me = methyl MeOH = methanol NaOAc = sodium
actetate OAc = acetate Ph = phenyl Pr = propyl i-Pr =
isopropyl i-PrOH isopropanol TFA = trifluoroacetic
acidTHF = tetrahydrofuran 0C = degrees Celsius atm =
atmosphere cone. = concentrated eq = equivalent(s) h
or hr = hour(s) g = gram(s) mg = milligram(s) L =
liter(s) niL = milliliter(s) mL = microliter(s) mmol =
millimolar M = molar meq = milliequivalent(s) Min =
minute(s) MW = molecular weight mp = melting point rt
or RT = room temperature sat or sat'd = saturated ESI
= electrospray ionization mass spectroscopy HPLC high
performance liquid chromatography MS = mass
spectrometry LC/MS = liquid chromatography mass
spectrometry HRMS high resolution mass spectrometry
NMR = nuclear magnetic resonance spectroscopy TLC =
thin layer chromatography [00523] "a", "b", "R", "S",
"E", and "Z" are stereochemical designations familiar
to one skilled in the art. One stereoisomer of a
compound of Formula I may display superior activity
compared with the others. Thus, each stereoisomer of a
compound of Formula I is considered to be a part of
the present invention. 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. IllTables of
Resolving Agents and Optical Resolutions 1972, 308 or
using enantiomerically pure acids and bases. A chiral
compound of Formula I may also be directly synthesized
using a chiral catalyst or a chiral ligand, e.g.,
Jacobsen, E. Ace. 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. [00524] The following Examples
have been prepared, isolated and characterized using
the methods disclosed herein. The following Examples
demonstrate a partial scope of the invention and are
not meant to be limiting of the scope of the
invention. Example 1 (
)-4-carbamimidoyl-N-(2-phenyl-l-(4-phenyl-lH-imidazol-
2- yl)ethyl)benzamide, bistrifluoroacetic acid salt
[00525] Part A: (S)-tert-butyl
2-phenyl-l-(4-phenyl-lH-imidazol-2- yl)ethylcarbamate:
To a solution of L-N-(Boc)-phenylalanine (750 mg, 3.77
mmol) in EtOH/H2O (1:1; 7.4 mL) was added with Cs2CO3
(650 mg, 1.89 mmol). The reaction was stirred at rt
for 1 h. The solvent was removed under vacuum and the
resulting salt suspended in DMF (4.7 mL).
2-Bromoacetophenone (1.0 g, 3.77 mmol) was added in a
single portion and the reaction stirred at rt for 1.5
h. The reaction was filtered to remove CsBr. The
solids were washed with DMF. The combined washings and
filtrate were concentrated in vacuo to yield a yellow
solid (650 mg). The crude intermediate was placed in a
flask fitted with a Dean-Stark trap and dissolved in
xylenes (10 mL). NH4OAc (2.64 g, 30 mmol) was added to
the flask and the reaction was heated to reflux for 3
h. The reaction was cooled to rt and the solvent
removed in vacuo. The residue was redissolved in EtOAc
and washed with saturated aqueous NaHCO and brine,
dried over Na2SO4, filtered and evaporated to dryness
to yield 780 mg of the desired product (57% yield). MS
364.2 (M+H)+. [00526] Alternatively, the keto ester
intermedite and 10 equivalents of NH4OAc were
dissolved in ethanol and heated to 160 C in a sealed
tube for 30 min using microwave irradiation. The
reaction was cooled to rt, the ethanol was evaporated
in vacuo and the residue was redissolved in EtOAc. The
organic layerwas washed with A saturated brine (2
times), dried over MgSO4 and evaporated to dryness.
The crude product thus formed was sufficiently pure to
carry on to the next step. [00527] Part B:
(S)-2-Phenyl-l-(4-phenyl-lH-imidazol-2-yl)ethanamine
bistrifluoroacetic acid salt: The product from Example
1 Part A (100 mg, 0.28 mmol) was dissolved in CH2Cl2
(2.8 mL) and treated with neat TFA (0.2 mL, 10% v/v).
The reaction was stirred at rt for 16 h. The solvent
and TFA were removed in vacuo, the residue was
redissolved in methanol. The solvent was removed in
vacuo, the residue was re-dissolved in MeOH and the
solvent wad evaporated in vacuo to yield 124 mg (92%
yield) of crude amine as the bis-TFA salt. MS 262.2
(M-H) . [00528] Part C:
(S)-4-carbamimidoyl-N-(2-phenyl-l-(4-phenyl-lH-imidazo
l-2- yl)ethyl)benzamide, bistrifluoroacetic acid salt:
The product from Example 1 Part B (124 mg, 0.25 mmol)
and 4-amidinobenzoic acid hydrochloride (94 mg, 0.47
mmol) were dissolved in anhydrous pyridine (2 mL). BOP
reagent (249 mg, 0.56 mmol) was added and the reaction
was stirred at rt for 16 h. The solvent was removed in
vacuo and the residue redissolved in MeOH/H2O (9:1)
containing 0.1% TFA. The solution was filtered and the
title compound was isolated by prep HPLC to yield 9.2
mg of the desired product (3% yield). 1H-NMR (500 MHz,
d4-Me0H) d 3.37 (dd, J = 8.5 and 13 Hz, IH), 3.46 (dd,
J = 8.5 and 13 Hz, IH), 5,48 (app t, J = 8.2 Hz, IH),
7.14-7.21 (m, 5H), 7.34-7.41 (m, 3H), 7.56 (m, 2H),
7.68 (s, IH), 7.80 (d, J = 8.2 Hz), 7.96 (d, J = 8.2
Hz, 2H): HRMS (M + H)+ for C25H23N5O, calcd m/z:
410.1981, obs: 410.1974. Example 2 (
)-4-(aminomethyl)-N-(2-phenyl-l-(4-phenyl-lH-imidazol-
2- yl)ethyl)cyclohexanecarboxamide, bistrifluoroacetic
acid salt [00529] Part A: (S)-tert-Butyl
(4-((2-phenyl-l-(4-phenyl-lH-imidazol-2- yl)
ethyl)carbamoyl)cyclohexyl)methylcarbamate: The
product from Example 1 Part B (75 mg, 0.15 mmol) and
N-(Boc)-tranexamic acid (75 mg, 0.29 mmol) were
dissolved in pyridine ( 1.7 mL). BOP reagent ( 152 mg,
0.344 mmol) was added and the reaction was stirred at
rt for 12 h. The reaction was diluted with water and
extracted with EtOAc. The combined organic layers were
washed with brine, dried over Na2SO4,filtered and
evaporated in vacuo. The crude product was carried on
to the next step without further purification. MS
503.2 (M+H)+. [00530] Alternately, the product from
Example 1 Part B was coupled with 1.0 equivalents of
N-Boc-tranexamic acid, 1.2 equivalents HOAt, 5.0
equivalents of Nmethylmorpholine, and 1.2 equivalents
of EDCI. The amine, N-Boc-tranexamic acid and HOAt are
dissolved in DMF. N-Methylrnorpholine is added
followed by EDCI. The reaction is stirred at rt for 2
and 16 h. The reaction is diluted with EtOAc, washed
with 1A saturated brine (4-6 times), dried over MgSO4,
filtered and evaporated to dryness to give the crude
product. [00531] Part B:
(S)-4-(aminomethyl)-N-(2-phenyl-l-(4-phenyl-lH-imidazo
l-2- yl) ethyl)cyclohexanecarboxamide,
bistrtfluoroacetic acid salt: The product from Example
2 Part A (100 mg) was dissolved in 30% TFA in CH2Cl2
(2.0 mL). The reaction was stirred at rt for 3 h. The
reaction was diluted with toluene and dried in vacuo.
The residue was re-dissolved in toluene and solution
evaporated to dryness. The crude product was
re-dissolved in MeOHZH O (9:1) containing 0.1% TFA and
the title compound was isolated by prep HPLC (46 mg as
the bis-TFa salt,49% yield). 1H-NMR (500 MHz, d4-Me0H)
d 1.02-1.1 1 (m, 2H), 1.32-1.45 (m, 2H), 1.54-1.61 (m,
IH), 1.80 (br d, J = 12.1 Hz, IH), 1.86 (br d, J =
11.5 Hz, 3H), 2.28 (dt, J = 12.1, 3.30 Hz, IH), 2.77
(d, J = 7.15 Hz, 2H), 3.28-3.33 (dd, IH, obscured by
CH3OH peak), 3.38 (dd, J = 13.5, 8.0 Hz), 5.31 (t, J =
8.25 Hz, IH), 7.18 (d, J = 7.15 Hz, 2 H), 7.22-7.30
(m, 3H), 7.43-7.50 (m, 3H), 7.62 (app d, J = 6.6 Hz,
2H), 7.75 (s, IH): MS 403.2 (M + H)+. Example 25
(S)-Ethyl
2-(4-(2-(l-(4-(aminomethyI)cycIohexanecarboxamido)-2-p
henylethyl)- lH-imidazol-4-yI)phenyI)acetate,
bistrifluoroacetic acid salt [00532] Part A: Ethyl
4-acetyl-phenylacetate: Ethyl bromoacetate ( 1.70 g,
10.2 mmol), tris-(l-naphthylene)phosphine (379 mg,
0.93 mmol) and tribasic potassium phosphate (10.8 g, 5
1 mmol) were placed in a flask. The flask was
evacuated and back-filled with argon. A solution of
4-acetylphenylboronic acid (2.0 g, 12.2 mmol) in anhyd
THF (40 mL) was added to the flask. The reaction was
stirred at rt for 16 h.The reaction was diluted with
EtOAc, washed with water and brine, dried over MgSO4,
filtered and evaporated to dryness. The residue was
pre-adsorbed on to SiO2 and the product isolated via
SiO2 chromatography to yield 616 mg (29%) of ethyl
Aacetyl- phenylacetate. MS 207.1 (M+H)+. [00533] Part
B : Ethyl 2-(4-(2-bromoacetyl)phenyl)acetate: Ethyl
4-acetylphenylacetate from Example 25 Part A (489 mg,
2.4 mmol) was dissolved in CH2Cl2. Bromine (379 mg,
2.4 mmol) was added dropwise. The reaction was stirred
at rt for 16 h. The reaction had decolorized from rust
red to light yellow. The solvent was evaporated in
vacuo to yield 680 mg (99%) of ethyl 2-(4-(2-
bromoacetyl)phenyl)acetate as a light yellow oil. The
product was used in the next step without further
purification. MS 287.0 and 289.0 of equal intensities
(M+H)+. [00534] Part C: (S)-Ethyl
2-(4-(2-(l-(tert-butoxycarbonyl)-2-phenylethyl)-lHimid
azol- 4-yl)phenyl)acetate: N-(Boc)-phenylalanine (633
mg, 2.38 mmol) was dissolved in DMF (2.0 mL). Cs2CO3
(775 mg, 1.19 mmol) was added to the flask in a single
portion, and the reaction was stirred for 1 h. A
solution of ethyl 2-(A-(Ibromoacetyl) phenyl)acetate
from Example 25 Part B (680 mg, 2.38 mmol) in DMF (2.0
mL) was added to the reaction vessel, and the reaction
was stirred at rt for 16 h. The solids were filtered
off and rinsed with DMF. The organic layers were
combined and evaporated to dryness. The residue was
re-dissolved in EtOAc and washed with a solution of
1:1 water and brine, dried over MgSO4, filtered and
evaporated to yield 1.03 g of a light tan solid. The
solid was re-dissolved in xylenes (14 mL). NH4OAc
(3.42 g, 44 mmol) was added, and the flask fitted with
a Dean-Stark trap. The reaction was heated to reflux
for 5 h with removal of water. The reaction was cooled
to rt, and the solvent removed in vacuo. The residue
was re-dissolved in EtOAc, washed with water and
brine, dried over MgSO4, filtered and evaporated to
yield 951 mg (96%) of a light tan solid. MS 450.1
(M+H)+ . [00535] Part D: (S)-Ethyl
2-(4-(2-(l-amino-2-phenylethyl)-lH-imidazol-4-
yl)phenyl) acetate: The product from Example 25 Part C
(951 mg, 2.12 mmol) was treated according to the
procedure described for Example 1 Part B to yield 1.14
g ( 100%) of a dark brown glass, which was used
without further purification in the next step. MS
333.1 (M-NH2)+.[00536] Part E: (S)-Ethyl
2-(4-(2-(l-(4-((tertbutoxycarbonyl)
methyl)cyclohexanecarboxamido)-2-phenylethyl)-lH-imida
zol-4- yl)phenyl) acetate: The product from Example 25
Part D (729 mg, 1.26 mmol), N- (Boc)-tranexamic acid
(325 mg, 1.26 mmol) and HOAt (206 mg, 1.51 mmol) were
dissolved in DMF (6.3 mL). N-methylmorpholine (637 mg,
6.3 mmol) was added followed by EDCI (289 mmol, 1.51
mmol). The reaction was stirred at rt for 16 h,
diluted with EtOAc, washed with a 1:1 mixture of water
and brine, dried over MgSO4, filtered and evaporated
to yield 732 mg (99%) of product, which was used in
the next step without further purification. MS 589.1
(M+H)+. [00537] Part F: (S)-Ethyl 2-(4-(2-(l-(4-
(aminomethylJcyclohexanecarboxamidoJ^-phenylethylJ-lH-
imidazol^- 



yl)phenyl) acetate, bistrifluoroacetic acid salt: The
product from Example 25 Part E (99 mg, 0.17 mmol) was
treated with TFA according to the procedure described
for Example 1 Part B. The product was isolated by prep
HLPC to yield 6 1 mg (50%) of the title compound as
the bis-TFA salt. 1H-NMR (500 MHz, d4-MeOH) 6
1.02-1.11 (m, 2H), 1.24 (t, J = 7.15 Hz, 3H),
1.32-1.45 (m, 2H), 1.53-1.61 (m, IH), 1.80 (br d, J =
12.6 Hz, IH), 1.86 (br d, J = 11.0 Hz, 3H), 2.28 (tt,
J = 12.4, 3.0 Hz, IH), 2.775 (d, J = 7.15 Hz, 2H),
3.28-3.32 (dd, obscured by MeOH peak), 3.38 (dd, J =
13.5, 8.0 Hz, 1 H), 3.70 (s, 2H), 4.145 (q, J = 7.15
Hz, 2H), 5.31 (t, J = 8.5 Hz, IH), 7.175 (d, J = 7.15
Hz, 2H), 7.22-7.30 (m, 3H), 7.41 (d, J = 8.25, 2H),
7.59 (d, J = 8.25 Hz, 2H), 7.74 (s, IH). HRMS (M + H)+
for C29H36N4O3, calcd m/z: 489.2866, obs: 489.2861.
Example 26
(S)-2-(4-(2-(l-(4-(aminomethyl)cyclohexanecarboxamido)
-2-phenylethyl)-lHimidazol- 4-yl)phenyI)acetic acid,
bistrifluoroacetic acid salt [00538] (S)-Ethyl
2-(4-(2-(l-(4-(aminomethyl)cyclohexanecarboxamido)-2-
phenylethyl)-lH-imidazol-4-yl)phenyl)acetate bis
trifluoroacetic acid salt from Example 25 (30 mg,
0.042 mmol) was dissolved in MeOH (2 mL) and treated
with 1 N NaOH (0.2 mL). The reaction was stirred at rt
for 16 h. The solvent was removed in vacuo and the
residue re-dissolved in MeOHZH2O (9: 1) containing
0.1% TFA and then purified by prep HPLC to yield 22 mg
of the title compound as its bis -TFA salt (76%
yield). 1H-NMR (500 MHz, d4-MeOH) d 1.02-1.11 (m, IH),
1.31-1.45 (m, 2H),1.53-1.61 (m, IH), 1.79 (br d, J =
12.1 Hz, IH), 1.865 (br d, J = 12.1 Hz, 3H), 2.28 (tt,
J = 3.2 and 12.1 Hz, IH), 2.77 (d, J = 7.15 Hz, 2H),
3.28-3.32 (dd, obscured by MeOH peak), 3.375 (dd, J =
8.0 and 13.4 Hz, 1 H), 3.67 (s, 2H), 5.31 (t, J = 8.25
Hz, IH), 7.175 (d, J = 6.6 Hz, 2H), 7.22-7.30 (m, 3H),
7.42 (d, J = 8.25 Hz, 2H), 7.59 (d, J = 8.25 Hz, 2H),
7.74 (s, IH). HRMS (M + H)+ for C27H32N4O3, calcd m/z:
461 .2553, obs: 461.2572. Example 27 (
)-4-(aminomethyI)-N-{l-[(4-carbamoylmethyI-phenyl)-lfi
-imidazol-2-yl]-2-
phenyl-ethyty-cydohexanecarboxamide,
bistrifluoroacetic acid salt [00539] Part A:
(S)-2-(4-(2-(l-(4-((tert-
Butoxycarbonyl)methyl)cyclohexanecarboxamido)-2-phenyl
ethyl)-lH-imidazol-4- yljpheny I) acetic acid: The
product from Example 25 Part E (200 mg, 0.34 mmol) was
dissolved in MeOH (3 mL) and treated with 1N NaOH
(0.34 mL). The reaction was stirred at rt for 16 h.
The solvent was removed in vacuo. The residue was
redissolved in MeOHZH2O (9:1) containing 0.1% TFA. The
product was isolated by prep HPLC (90 mg, 47%). MS
561.1 (M+H)+. [00540] Part B: (S)-tert-Butyl
(4-((l-(4-(4-(2-amino-2-oxoethyl)phenyl)-lHimidazol-
2-yl)-2-phenylethyl)carbamoyl)cyclohexyl)methylcarbama
te: The product from Example 27 Part A (33 mg, 0.060
mmol) and HOAt (9.7 mg, 0.071 mmol) were dissolved in
DMF ( 1 mL). N-Methylmorpholine (18.2 mg, 0.18 mmol)
and EDCI (13.6 mg, 0.071 mmol) were added
sequentially. The reaction as stirred for 30 min at
rt. Cone, aqueous ammonia (5 drops from a Pasteur
pipet) was added and the reaction stirred at rt for 16
h. The reaction was diluted with EtOAc and washed with
a 1:1 mixture of water and brine (5x), 1N aqueous HCl
and brine, dried over MgSO4, filtered and dried in
vacuo. The residue was re-dissolved in MeOH/H 2O (9:1)
containing 0.1% TFA, and the product isolated by prep
HPLC to yield 9 mg (22%). MS 560.1 (M+H)+. [00541]
Part C:
(S)-N-(l-(4-(4-(2-amino-2-oxoethyl)phenyl)-lH-imidazol
-2-
yl)-2-phenylethyl)-4-(aminomethyl)-cyclohexanecarboxam
ide, bistrifluoroacetic acid salt: The product from
Example 27 Part B (9 mg, 0.016 mmol) was treated with
TFAaccording to the procedure described for Example 1
Part B to provide the title compound ( 11 mg, 99%).
1H-NMR (500 MHz, d4-Me0H) d 1.02-1.1 1 (m, 2H), 1.28-
1.44 (m, 2H), 1.57 (m, IH), 1.79 (br d, J = 12.6 Hz,
IH), 1.85 (br d, J = 11 Hz, 3H), 2.28 (tt, J = 3.0,
12.1 Hz, IH), 2.77 (d, J = 7.15 Hz, 2H), 3.28-3.32
(dd, obscured by MeOH), 3.375 (dd, J = 8.0, 13.0 Hz,
IH), 3.57 (s, 2H), 5.31 (t, J = 8.2 Hz, IH), 7.175 (d,
J = 7.2 Hz, 2H), 7.22-7.30 (m, 3H), 7.43 (d, J = 8.2
Hz, 2H), 7.59 (d, J = 8.2 Hz, 2H), 7.74 (s, IH); HRMS
(M + H)+ for C27H33N5O2, calcd m/z: 460.2713, obs:
460.2714. Example 28 4-(2-((S)-l-(ft *
"5-4-(aminomethyI)cyclohexanecarboxamido)-2-phenyIethy
l)-lHimidazoI- 4-yI)benzamide, bistrifluoroacetic acid
salt [00542] Part A:
tert-Butyl)trans-4-(((S)-l-(4-(4-carbamoylphenyl)-lHim
idazol-
2-yl)-2-phenylethyl)carbamoyl)cyclohexyl)methylcarbama
te: tert-Butyl (trans-4-(((S)-1-(4-(4-cyanophenyl)-
1H-imidazol-2-yl)-2-
phenylethyl)carbamoyl)cyclohexyl)methylcarbamate
formed from 2-bromo-4'- cyanoacetophenone using the
procedures from Example 1 Part A-B and Example 2 Part
A ( 117 mg ,0. 22 mmol) was dissolved in DMSO (2 mL)
and treated with K2CO3 (90.0 mg, 0.65 mmol) under
argon. 30% H2O2 in water (0.8 mL, 2.4 mmol) and
magnesium oxide (44 mg, 1.11 mmol) were added
sequentially to the reaction. The reaction was stirred
at rt for 4 h . The reaction was diluted with EtOAc,
washed with 1 N HCl and brine, dried over MgSO ,
filtered and evaporated to dryness. The product (109
mg, 90% yield) was isolated as a yellow solid. MS
546.3 (M+H)+. [00543] Part B:
4-(2-((S)-l-(trans-4-(aminomethyl)cyclohexanecarboxami
do)- 2-phenylethyl)-lH-imidazol-4-yl)benzamide,
bistrifluoroacetic acid salt: The product from Example
28 Part A (109 mg, 0.20 mmol) was treated with TFA
according to the procedure described for Example 2
Part B. The product was isolated by prep HLPC to yield
17.3 mg of the title compound (20 %).. 1H NMR (500
MHz, d4-MeOH) d 0.36 (m, 2 H), 0.68 (m, 2 H), 0.87 (m,
1 H), 1.14 (m, 3 H), 2.07 (d, J = 7.15 Hz, 2 H), 2.63
(m, 2H), 4.61 (t, J = 8.25 Hz, 1 H), 6.47 (d, J = 7.15
Hz, 2 H) ,6.53 (t, J = 7.42 Hz, 1 H) ,6.58 (t, J =
7.15 Hz, 2 H), 7.04 (d, J = 8.25 Hz, 2 H), 7.14 (s, 1
H), 7.28 (d, J= 8.25 Hz, 2 H); HRMS (M + H) + for
C26H3 1N5O2, calcd m/z: 446.2556, obs: 446.2570.
Example 29
3-(2-((S)-l-(4-(aminomethyl)cyclohexanecarboxamido)-2-
phenylethyI)-lHimidazol- 4-yI)benzamide,
bistrifluoroacetic acid salt [00544] The title
compound was synthesized by appropriate application of
the procedures described for Example 28. 1H NMR (500
MHz, d^-MeOH) d 1.06 (m, 2 H), 1.39 (m, 2 H), 1.57 (m,
1 H), 1.80 (d, J = 12.10 Hz, 1 H), 1.86 (d, J = 11.55
Hz, 3 H), 2.28 (tt, J= 12.10, 3.30 Hz, 2 H), 2.77 (d,
J = 7.15 Hz, 2 H), 3.34 (d, J = 8.25 Hz, 1 H), 3.39
(dd, J = 13.40, 8.25 Hz, 1 H), 3.98 (s, 1 H), 5.34 (t,
J = 8.25 Hz, 1 H), 7.19 (d, J = 6.60 Hz, 2 H), 7.24
(t, J = 7.15 Hz, 1 H), 7.29 (t, J = 7.15 Hz, 2 H),
7.60 (t, J = 7.70 Hz, 1 H), 7.82 (m, J = 5.50 Hz, 2
H), 7.93 (d, J = 8.25 Hz, 1 H) 8.18 (s, 1 H); MS 446.2
(M+H)+. Example 30 4-(2-((S)-l-(^
ans-4-(aminomethyl)cyclohexanecarboxamido)-2-phenyleth
yl)-lHimidazol- 4-yl)-N-methylbenzamide,
bistrifluoroacetic acid salt [00545] Part A:
4-(2-((S)-l~(t>>ans)-4-((tert-
Butoxycarbonyl)methyl)cyclohexanecarboxamido)-2-phenyl
ethyl)-lH-imidazol-4- yl)benzoic acid: Methyl
4-(2-((S)-l-(r ns-4-((tertbutoxycarbonyl)
methyl)cyclohexanecarboxarnido)-2-phenylethyl)-lH-irni
dazol-4- yl)benzoate formed from
2-bromo-4'-carboxymethylacetophenone using the
procedures from Example 1 Part A-B and Example 2 Part
A (162 mg, 0. 28 mmol) was dissolved in MeOH (5 ml)
and EtOAc ( 1 mL). 1N NaOH (2 mL) and magnesium oxide
(112 mg, 2.8 mmol) were added sequentially and the
mixture was stirred for 5 hrs at rt. The solvent was
evaporated to dryness in vacuo. The residue was
diluted with water and treated with 1N HCl. The
resulting solution was diluted with EtOAc, washed with
brine and dried over MgSO4, filtered and evaporated to
yield 75 mg (60 % yield) of a clear glass. MS 548.0
(M+H)+.[00546] Part B: tert-Butyl
(trans)-4-(((S)-l-(4~(4-(methylcarbamoyl)phenyl)-
lH-imidazol-2-yl)-2-phenylethyl)carbamoyl)cyclohexyl)m
ethylcarbamate: The product from Example 30 Part A (45
mg, 0.08 mmol) and methylamine (0.2 mL, 0.09 mmol)
were treated under the conditions described in Example
2 Part B with the substitution of HOBt for HOAt. The
resulting yellow oil (44.0. mg, 93% yield) was carried
to the next step without further purification. MS 560.
1 (M+H) + [00547] Part C:
4-(2-((S)-l-(ti'ans)-4-(aminomethyl)cyclohexanecarboxa
mido)-
2-phenylethyl)-lH-imidazol-4-yl)-N-methylbenzamide,
bistrifluoroacetic acid salt: The product from Example
30 Part B (44.0 mg, 0.079 mmol) was treated with TFA
according the procedure described for Example 2 Part
B. The resulting residue was re-dissolved in MeOH/ H2O
(9: 1) containing 0.1% TFA and isolated by prep HPLC
to yield 1.0 mg of the title compound (3%). 1H NMR
(500 MHz, (I4-MeOH) d 1.05 (m, 1 H), 1.39 (ddd, J =
30.24, 12.92, 3.02 Hz, 1 H), 1.55 (m, J = 12.10 Hz, 1
H), 1.79 (m, 1 H), 1.86 (d, J = 11.00 Hz, 1 H), 2.26
(m, 1 H), 2.77 (d, J = 7.15 Hz, 1 H), 2.92 (s, 1 H),
3.15 (m, 1 H), 3.3 (m, 2H), 5.29 (t, J = 8.25 Hz, 1
H), 7.16 (d, J = 7.15 Hz, 1 H), 7.23 (t, J = 7.15 Hz,
1 H), 7.28 (t, J = 7.15 Hz, 1 H), 7.72 (d, J = 8.25
Hz, 1 H), 7.86 (s, 1 H), 7.92 (d, J = 8.80 Hz, 1 H);
HRMS (M + H)+ for C27H33N5O2, calcd m/z: 460.2713,
obs: 460.2735. Example 31
(S)-4-(2-(l-frffM5-(4-(aminomethyl)cyclohexanecarboxam
ido)-2-
phenylethyl)-lH-imidazol-4-yl)-N,N-dimethylbenzamide,
bistrifluoroacetic acid salt [00548] The title
compound was synthesized by appropriate application of
the procedures described for the synthesis of Example
30. 1H NMR (500 MHz, d4- MeOH) d 1.06 (m, 2 H), 1.39
(m, 2 H), 1.57 (m, 1 H), 1.81 (d, J = 14.85 Hz, 1 H),
1.86 (d, J = 10.45 Hz, 3 H), 2.28 (tt, J = 12.30, 3.30
Hz, 1 H), 2.77 (d, J = 7.15 Hz, 2 H), 3.01 (s, 3 H),
3.12 (s, 3 H), 3.39 (dd, J = 13.30, 8.24 Hz, 1 H),
5.31 (t, J = 8.25 Hz, 1 H), 7.18 (d, J = 7.15 Hz, 2
H), 7.24 (t, J = 7.15 Hz, 1 H), 7.29 (t, J = 7.42 Hz,
2 H), 7.55 (d, J = 8.25 Hz, 2 H), 7.72 (d, J = 8.25
Hz, 2 H), 7.85 (s, 1 H); HRMS (M + H) + for
C28H35N5O2, calcd m/z: 474.2870, obs: 474.2875.Example
32
^m"s-N-((S)-l-(4-(lH-benzo[d]imidazol-2-yl)-lH-imidazo
l-2-yI)-2-phenyIethyl)-4-
(aminomethyl)cyclohexanecarboxamide,
tristrifluoroacetic acid salt [00549] Part A:
(S)-tert-Butyl
2-phenyl-l-(4-(trifluoromethyl)-lH-imidazol-2-
yljethylcarbamate: To a solution of sodium acetate
(0.88 g, 6.44 mtnol) in 3 mL of water was added
1,1-dibromotrifluoroacetone (0.87 g, 3.22 mmol). The
mixture was heated at 90 C under N2 for 30 min. It was
cooled to 0 C and a solution of (<S)-(-)-2-
(t-butoxycarbonylamino)-3-phenylpropanal (1.73 g, 2.93
mmol) in 15 mL of methanol was added, followed by
concentrated ammonium hydroxide (4 mL of concentrated
solution). The resulting mixture was stirred at RT
under N2 for 12 h. The solvent was removed and water
was added. The precipitate was filtered and then
re-dissolved in EtOAc. The EtOAc solution was washed
with brine, dried over Na2SO4, and filtered. The
filtrate was concentrated to give 0.80 g of the
desired product as an off-white solid (76.9% yield).
MS, 356.30 (M+H)+. [00550] Part B: (S)-tert-Butyl
2-phenyl-l-(4-(trimethoxymethyl)-lH-imidazol-
2-yl)ethylcarbamate: The product from Example 32 Part
A (0.1 g, 0.4 mmol) was dissolved in MeOH (2 mL) and
treated with NaOMe (25% wt in MeOH, 1.7 mL, 7.4 mmol).
The reaction mixture was heated using microwave
irradiation in a sealed tube for 5 min at 100 0C. Upon
cooling to rt, the solvent was removed under vacuum,
and the residue dissolved in EtOAc (15 mL). The
solution was washed with H2O, brine, dried over
Na2SO4, filtered, and evaporated to dryness to yield a
brown gum (0. 15 g). MS 392.1 (M+H)+. [00551] Part C:
tert-Butyl
(trans-4-(((S)-l-(4-(lH-benzo[d]imidazol-2-yl)-lHimida
zol-
2-yl)-2-phenylethyl)carbamoyl)cyclohexyl)methylcarbama
te: The crude intermediate from Example 32 Part B was
dissolved in THF (2 mL). 1,2- Phenylenediamine (41 mg,
0.38 mmol) andp-toluenesulfonic acid monohydrate (7.3
mg, 0.038 mmol) were added to the reaction. The
reaction was stirred at rt for 6 h and the solvent
removed in vacuo. The residue was dissolved in EtOAc
and washed with saturated aqueous NaHCO3 and brine,
dried over Na2SO4, filtered and evaporated to dryness.
The residue was purified by flash chromatography
(silica gel, 0-100%EtOAc in hexane gradient) to yield
59 mg (37%), as a yellow solid. HRMS m/z Calc'd for
C23H26N5O2 [M + H]+: 404.2087. Found 404.2079. [00552]
Part D:
trans-N-((S)-l-(4-(lH-benzo[d]imidazol-2-yl)-lH-imidaz
ol-2-
yl)-2-phenylethyl)-4-(aminomethyl)cyclohexanecarboxami
de, bistrtfluoroacetic acid salt: The product from
Example 32 Part C (59 mg, 0.15 mmol) was dissolved in
CH2Cl2 (0.7 mL) and treated with neat TFA (0.3 mL, 30%
v/v). The reaction was stirred at rt for 1 h. The
solvent and TFA were removed in vacuo. The residue was
redissolved in DMF ( 1 mL). Et3N (0.073 mL, 0.53
mmol), iV-Boc-tranexamic acid (42 mg, 0.16 mmol), HOBt
(0.03 g, 0.23 mmol), and EDCI (43 mg, 0.23 mmol) were
added and the reaction was stirred at rt for 4 h.
EtOAc (15 mL) was added, followed by H2O (10 mL). The
separated organic phase was washed with water, brine,
dried over Na2SO4, filtered and evaporated to dryness.
The residue was dissolved in CH2Cl2 (0.7 mL) and
treated with neat TFA (0.3 mL, 30% v/v). After 40 min.
at rt, the reaction was concentrated. Purification by
Prep HPLC gave 66 mg (56 %) of the title compound.
1H-NMR (400 MHz, CD3OD) d 0.99-1 .09 (m, 2 H), 1.27-1
.49 (m, 2 H), 1.54-1.60 (m, 1 H), 1.69-1.72 (m, 1 H),
1.82-1.85 (m, 3 H), 2.16-2.23 (m, 1 H), 2.76 (d, J =
7.0 Hz, 2 H), 3.20 (dd, J = 8.8, 13.6 Hz, 1 H), 3.46
(dd, J = 6.6, 13.6 Hz, 1 H), 5.35 (dd, J = 7.0, 8.8
Hz, 1 H), 7.16-7.26 (m, 5 H), 7.54-7.58 (m, 2 H),
7.72-7.76 (m, 2 H), 8.04 (s, 1 H); HRMS m/z Calc'd for
C26H31N6O [M + H]+: 443.2559. Found 443.2545. [00553]
Examples 33-35 listed in Table 2 were similarly
synthesized by appropriate application of the
procedures described for Example 32. Example 36 Methyl
2-(2-((S)-l-(^"MS-4-(aminomethyl)cyclohexanecarboxamid
o)-2-
phenylethyl)-lH-imidazol-4-yl)thiazole-4-carboxylate,
bistrifluoroacetic acid salt [00554] Part A: Methyl
2-(2-((S)-l-(tert-butoxycarbonyl)-2-phenylethyl)-lHimi
dazol- 4-yl)-4,5~dihydrothiazole-4-carboxylate:
(S)-tert-Butyl 2-phenyl-l-(4-
(trifluoromethyl)-lH-imidazol-2-yl)ethylcarbamate
produced in Example 32 Part A (0.43 g, 1.21 mmol) was
dissolved in MeOH (5 mL). NaOMe (25%wt in MeOH, 5.5mL,
24.2 mmol) was added. The reaction mixture was heated
for 42 h at 60 0C, then cooled to rt. The solvent was
removed under vacuum, and the residue dissolved in
EtOAc (50 mL). The solution was washed with BbO,
brine, dried over Na2SO4, filtered and evaporated to
dryness to yield a brown gum (0.54 g). A portion of
the crude intermediate (0.19 g) was dissolved in THF
(5 mL). L-cysteine methyl ester hydrochloride (0.073
g, 0.43 mmol) and CSA (0.01 g, 0.043 mmol) were added
to the reaction. The reaction was stirred at rt for 22
h and the solvent was removed in vacuo. The residue
was purified by flash chromatography to yield 0.022 g
of the desired product (12%) as a yellow solid. MS
431.08 (M + I )+. [00555] Part B: Methyl
2-(2-((S)-l-(tert~butoxycarbonyl)-2-phenylethyl)-lHimi
dazol- 4-yl)thiazole-4-carboxylate: The product from
Example 36 Part A (0.022 g, 0.051 mmol) was dissolved
in toluene ( 1 mL) and treated with MnO2 (0.067 g,
0.77 mmol). The reaction was stirred at rt for 5 h.
The reaction mixture was filtered, and the filter cake
washed with EtOAc. The combined filtrates were
concentrated to dryness. The residue was purified by
flash chromatography to yield 0.01 7 g of the triazole
(78%) as a white solid. HRMS m/z Calc'd for C2
1H25N4O5S [M + H]+: 429.1597. Found 429.1586. [00556]
Part C: Methyl 2-(2-((S)-I -(trans-4-
(aminomethyljcyclohexaitecarboxamidoJ^-phenylethylJ-lH
-imidazol^-ylJthiazole^- carboxylate, bistrib
uoroacetic acid salt: The product from Example 36 Part
B was deprotected with TFA, coupled with
N-(Boc)-tranexamic acid, and then deprotected
following by the same procedures described in Example
32 Part D to give the title compound, after
purification by Prep HPLC (0.014 g, 50 %). 1HNMR (400
MHz, CD3OD) d 0.96-1.10 (m, 2 H), 1.27-1.47 (m, 2 H),
1.51-1.61 (m, 1 H), 1.72-1.89 (m, 4 H), 2.18-2.28 (m,
1 H), 2.76 (d, J = 7.0 Hz, 2 H), 3.25-3.35 (m, 2 H),
3.94 (s, 3 H), 5.31 (t, J = 7.9 Hz, 1 H), 7.17-7.28
(m, 5 H), 7.98 (s, 1 H), 8.43 (s, 1 H); HRMS m/z
Calc'd for C24H30Cl2N5O3S (M + H)+: 468.2069. Found
468.2063. Example 37 Methyl 2-((S)-l-(fr
aMs-4-(aminomethyl)cyclohexanecarboxamido)-2-
phenylethyl)-lH-imidazole-4-carboxyIate,
bistrifluoroacetic acid salt[00557] Part A: (S)-Methyl
2-(l-amino-2-phenylethyl)-lH-imidazole-4- carboxylate:
The product formed in Example 32 Part B (492 mg, 1.43
mmol) was treated according to the procedure described
for Example 1 Part B to yield 350 mg of the product
(99 %). MS 244.22 (M-I) . [00558] Part B: Methyl
2-((S)-l-trans)-4-((tertbutoxycarbonyl)
methyl)cyclohexanecarboxamido)-2~phenylethyl)-lH-imida
zole-4- carboxylate: The product formed in Example 37
Part A (350 mg, 1.4 mmol) was coupled with
N-(Boc)-tranexamic acid according to the procedure
described for Example 2 Part A to yield 290 mg of the
product (43 %). MS 485.22 (M+H)+. [00559] Part C:
Methyl 2-((S)-I -(trans-4-
(aminomethyl)cyclohexanecarboxamido)-2-phenylethyl)-lH
-imidazole-4-carboxylate, bis ifluoroacetic acid salt:
The product formed in Example 37 Part B (290 mg,0.60
mmol) was treated according to the procedure described
for Example 2 Part B to yield the title compound (138
mg, 49 %). 1H NMR (500 MHz, (I4-MeOH) d 1.05 (ddd, J =
12.51, 8.66, 4.12 Hz, 3 H) 1.36 (ddd, J = 29.14,
12.65, 3.30 Hz, 3 H) 1.56 (dd, J = 7.15, 3.85 Hz, 1H)
1.75 (d, J = 12.10 Hz, 1H) 1.84 (dd, J = 10.17, 2.47
Hz, 4 H) 2.21 (m, 1H) 2.63 (d, J = 9.35 Hz, 1H) 2.76
(d, J = 7.15 Hz, 3 H) 3.24 (dd, J = 7.97, 2.47 Hz, 3
H) 3.88 (s, 4 H) 5.24 (t, J = 7.97 Hz, 1H) 7.12 (d, J
= 7.15 Hz, 3 H) 7.20 (t, J = 7.15 Hz, 1H) 7.25 (m, 3
H) 7.86 (s, 1 H) ;MS 385.33 (M+H)+. Example 38
2-((S)-l-(/r
a"5-4-(Aminomethyl)cyclohexanecarboxamido)-2-phenyleth
yl)-lHimidazole- 4-carboxylic acid, bistrifluoroacetic
acid salt [00560] Part A: 2-((S)-l-(trans)-4-((tert-
Butoxycarbonyl)methyl)cyclohexanecarboxamido)-2~phenyl
ethyl)-lH-imidazole-4- carboxylic acid: The product
from Example 37 Part B (290 mg, 0.62 mmol) was
dissolved in a solution of MeOH (2 mL) and 1N NaOH (4
mL) and stirred for 72 hrs at rt. The solvent was
evaporated to dryness. The residue was diluted with
water and treated with 1N HCl. The resulting solution
was diluted with EtOAc , washed with brine, dried over
MgSO4, filtered and evaporated to yield 138 mg of the
acid (49%). MS 471.05 (M +I) +.[00561] Part B:
2-((S)-l-(trans-4-(aminomethyl)cyclohexanecarboxamido)
-2- phenylethyl)-lH-imidazole-4-carboxylic acid,
bistrifluoroacetic acid salt: The product from Example
38 Part A (50 mg, 0.1 1 mmol) was treated with the TFA
according the procedure described for Example 2 Part B
. The resulting residue was re-dissolved in MeOH/ H2O
(9:1) containing 0.1% TFA and isolated by prep HPLC to
yield 17.1 mg of the title compound (44%). 1H NMR (500
MHz, d4-MeOH) d 0.93 (m, 3 H), 1.24 (m, 3 H), 2.12 (m,
1 H), 2.64 (d, J = 6.87 Hz, 3 H), 2.73 (s, 1 H), 2.86
(s, 1 H), 3.13 (dd, J = 13.75, 8.25 Hz3 1 H), 3.2(m,
2H), 7.01 (d, J = 6.87 Hz, 3 H), 7.11 (d, J = 7.33 Hz,
1 H), 7.15 (t, J = 7.33 Hz, 3 H), 7.81 (s, 1 H); HRMS
(M + H)+ for C20H26N4O3, calcdm/z: 371.2083, obs:
371.2072. Example 39 Ethyl 2-(2-((S)-l-(^
a"s-4-(aminomethyl)cyclohexanecarboxamido)-2-
phenylethyl)-lH-imidazole-4-carboxamido)acetate,
bistrifluoroacetic acid salt [00562] Part A: Ethyl
2-(2-((S)-l-(trans-4-((tertbutoxycarbonyl)
methyl)cyclohexanecarboxamido)-2-phenylethyl)-lH-imida
zole-4- carboxamido)acetate: The product from Example
38 Part A (30.0 mg, 0.06 mmol) and ethyl
2-aminoacetate (10 mg, 0.09mmol) were treated under
the conditions described in Example 2 Part A with the
substitution of HOBt (10 mg, 0.09 mmol) for the HOAt.
The resulting yellow oil (33.0. mg , 97% yield) was
carried to the next step without further purification.
MS 556.45 (M+H)+. [00563] Part B: Ethyl 2-(2-((S)-I
-(trans-4-
(aminomethyfycyclohexanecarboxamidoJ^-phenylethyty-lH-
imidazole^- carboxamido)acetate, bistrifluoroacetic
acid salt: The product from Example 39 Part A (33.0
mg, 0.06 mmol) was treated with TFA according the
procedure described for Example 1 Part B . The
resulting residue was re-dissolved in MeOH/H 2O (9:1)
containing 0.1% TFA and isolated by prep HPLC to yield
2.0 mg of the title compound(7%). 1H NMR (500 MHz,
d^MeOH) d 1.03 (m, 3 H), 1.27 (t, J = 7.15 



Hz, 4 H), 1.37 (m, 3 H), 1.56 (m, 2 H), 1.72 (d, J =
13.20 Hz, 1 H), 1.83 (dd, J = 8.80, 3.85 Hz, 4 H),
2.20 (m, 1 H), 2.76 (d, J = 7.15 Hz, 3 H), 3.19 (dd, J
= 13.75, 8.25 Hz, 1 H), 3.25 (m, 2H), 4.10 (s, 3 H),
4.20 (q, J = 7.15 Hz, 3 H), 5.25 (t, J=7.70 Hz, 1
H),7.16 (t, J=7.15 Hz, 3 H), 7.19 (d, J=7.15 Hz, 1 H),
7.24 (t, J=7.15 Hz, 3 H), 7.67 (s, 1 H): HRMS (M +
Na)+ for C24H33N5O4, calcd m/z: 478.2403, obs:
478.2453. Example 42 Methyl 2-((S)-l-(fr
a"5-4-(aininomethyl)cyclohexanecarboxamido)-2-
phenylethyl)-lH-benzo[d]imidazole-5-carboxylate,
bistrifluoroacetic acid salt [00564] Part A:
(S)-Methyl
2-(l-(tert-butoxycarbonyl)-2-phenylethyl)-lHbenzo[
d]imidazole-5-carboxylate: To a solution of
L-N-(Boc)-phenylalanine (265 mg, 1.0 mmole) and BOP
reagent (464 mg, 1.0 rnmole) in pyridine (10 niL) was
added methyl 3,4-diaminobenzoate (166 mg, 1.0 mmole).
The reaction mixture was stirred at 80 0C for 3 d. The
solvent was removed under vacuum. The residue was
redissolved in EtOAc. The solution was washed with
water and brine, dried over Na2SO4 , filtered and
evaporated to dryness. The crude product was purified
by prep HPLC to yield 178 mg of the amide (45%). MS
340.2 (M+H)+. [00565] Part B: (S)-Methyl
2-(l-amino-2-phenylethyl)-lH-benzo[d]imidazole-
5-carboxyIate: The product formed in Example 42 Part A
(178 mg, 0.45 mmol) was treated with TFA according to
the procedure described for Example 1 Part B to yield
180 mg of the amine (76%). MS 296.2 (M+H)+. [00566]
Part C: Methyl 2-((S)-l-(trans-4-((tertbutoxycarbonyl)
methyl)cyclohexanecarboxamido)-2-phenylethyl)-lHbenzo[
d]imidazole-5-carboxylate: The product formed in
Example 42 Part B (178 mg, 0,34 mmol) was coupled with
N-(Boc)-tranexamic acid according to the procedure
described for Example 2 Part A to yield 75 mg of the
desired product (41 %). MS 535.5 (M+H)+. [00567] Part
D: Methyl 2-((S)-I '-(trans-4-
(aminomethyljcyclohexanecarboxamidoJ^-phenylethylj-lH-
benzofdJimidazoleScarboxylate, bistrifluoroacetic acid
salt: The product formed in Example 42 Part C (15 mg,
0.028 mmol) was treated with TFA according to the
procedure described for Example 2 Part B to yield 12
mg of the title compound (65 %). 1H-NMR (500 MHz,
d^MeOH) d 1.04-1.10 (m, 2H), 1.29-1.42 (m, 2H ).
1.52-1.60 (m, IH), 1.75 (m, IH), 1.83-1.86 (m, 3H),
2.27-2.29 (m, IH), 2.77, (d, J = 7.15 Hz, 2H), 3.45
(m, 2H), 3.96(s, 3H), 5.48 (t, J = 8.25 Hz, IH),
122-126 (m, 5H), 7.80 (d, J = 7.0 Hz, IH), 8.19 (dd, J
= 7.0 Hz, 1.2 Hz, IH), 8.36 (s, IH); MS 435.3 (M+H)+.
Example 43
2-((S)-l-(rm"5-4-(Aminomethyl)cycIohexanecarboxamido)-
2-phenylethyl)-lHbenzo[ d]imidazoIe-5-carboxylic acid,
bistrifluoroacetic acid salt [00568] Part A:
2-((S)-l-(trans-4-((tert-
Butoxycarbonyl)methyl)cyclohexanecarboxamido)-2-phenyl
ethyl)-lHbenzo[ d]imidazole-5-carboxylic acid: The
compound from Example 42 Part C (50 mg, 0.093 mmol)
was hydrolyzed using conditions described for Example
38 Part A with the exception that ethanol was used in
place of methanol yielding 38 mg of the acid (78%). MS
521.3 (M+H)+. [00569] Part B:
2-((S)-l-(ti-ans-4-(Aminomethyl)cyclohexanecarboxamido
)-2- phenylethyl)-lH-benzo[d] imidazole-5-carboxylic
acid, bistrifluoroacetic acid salt: The compound from
Example 43 Part A (15 mg, 0.029 mmol) was converted to
the title product using the procedure described for
Example 2 Part B (12 mg, 64 %). 1HNMR (400 MHz,
d4-MeOH) d 1.04-1.10 (m, 2H), 1.29-1.42 (m, 2H ), 1.56
(m, IH), 1.75 (m, IH), 1.83-1.86 (m, 3H), 2.27-2.28
(m, IH), 2.77 (d, J = 7.03 Hz, 2H), 3.43 (d, J = 8.34
Hz, 2H), 5.48 (t, J= 8.12 Hz, IH), 7.22-7.26 (m, 5H),
7.80 (d, J = 8.78 Hz, IH), 8.19 (dd, J = 8.35 Hz and
1.3 Hz , IH), 8.36 (s, IH); MS 421.2 (M+H)+. Example
44
2-((S)-l-(?mws-4-(Aminomethyl)cyclohexanecarboxamido)-
2-phenylethyl)-lHbenzo[ d]imidazole-5-carboxamide,
bistrifluoroacetic acid salt [00570] Part A:
tert-Butyl
(trans-4-(((S)-l-(5-carbamoyl-lH-benzo[d]imidazol-
2-yl)-2-phenylethyl)carbamoyl)cyclohexyl)methylcarbama
te: The compound from Example 43 Part A (23 mg, 0.044
mmol) was subjected to the conditions described for
Example 1 Part C with the exception that ammonium
hydroxide was used in place of 4-amidinobenzoic acid
hydrochloride to provide 18 mg of the desired product
(79 %). MS 520.0 (M+H)+.[00571] Part B:
2-((S)-l-(trans~4-(Aminomethyl)cyclohexanecarboxamido)
-2- phenylethyl)-lH-benzo[d]imidazole-5-carboxamide,
bistrifluoroacetic acid salt: The compound from
Example 44 Part A (18 mg, 0.034 mmol) was reacted with
TFA following the conditions described for Example 2
Part B to yield 8 mg of the title compound (36%).
1H-NMR (500 MHz, d4-MeOH) d 1.04-1.10 (m, 2H),
1.29-1.42 (m, 2H ), 1.56 (m, IH), 1.75 (m, IH),
1.83-1.86 (m, 3H), 2.27-2.28 (m, IH), 2.77 (d, J =
7.14 Hz, 2H), 3.43 (d, J = 7.70 Hz, 2H), 5.48 (t, J =
8.24 Hz, IH), 7.22-7.27 (m, 5H), 7.80 (d, J = 8.78 Hz,
IH), 8.05 (dd, J = 8.79 Hz, 1.64 Hz , IH), 8.25 (s,
IH); MS 420.2 (MH-H)+. Example 45 Ethyl
2-(2-((S)-l-(fr
a"s-4-(aminomethyl)cyclohexanecarboxamido)-2-
phenylethyl)-lH-benzo[d]imidazol-5-yI)acetate,
bistrifluoroacetic acid salt [00572] Part A: Ethyl
2-(4-amino-3-nitrophenyl)acetate: To a solution of 4-
(aminophenyl)acetic acid ethyl ester (538 mg, 3.0
mmole) in acetic acid (20 mL) was added nitric acid
(90%, 420 mg, 6 mmole). The reaction mixture was
stirred at 100 C for 4 h. The reaction was cooled to
rt. Acetic acid was partially removed under vacuum.
The residue was diluted with EtOAc. The pH of the
solution was adjusted to 8-9 with 10% NaOH. It was
washed with water and brine, dried over Na2SO4
filtered and evaporated. The crude product was
isolated by silica gel chromatography to give 128 mg
(20% yield) of a bright yellow solid. It was taken
into the next step without further purification.
[00573] Part B: Ethyl 2-(3,4-diaminophenyl)acetate: To
a suspension of 10% palladium on carbon (15 mg) in 2
mL of MeOH was added a solution of the product from
Example 45 Part A (128 mg) in MeOH (8 mL). The
reaction mixture was stirred under one atmosphere of
hydrogen at rt for 4 h. The catalyst was filtered. To
the filtrate was added 1N HCl (0.1 mL) and the solvent
was evaporated to dryness to yield 130 mg the crude
product as the HCl salt (86% yield ). MS 195.2 (M+H)+.
[00574] Part C: (S)-EiHyI
2-(2-(l-(tert-butoxycarbonyl)-2-phenylethyl)-lHbenzo[
d]imidazol-5-yl)acetate: The product from Example 45
Part B (130 mg, 0.49 mmol) and L-N-(Boc)-phenylalanine
(130 mg, 0.49 mmol) were subjected to theconditions
described for Example 42 Part A to yield 210 mg (100%
yield) of the desired product. MS 424.3 (M+H) +.
[00575] Part D: Ethyl 2-(2-((S)-I -(trans-4-
(aminomethylJcyclohexanecarboxamidoJ^-phenylethylJ-lH-
benzofdJimidazol-Syljacetate, histifluoroacetic acid
salt: The product from Example 45 Part C was treated
with TFA and then coupled with N-(Boc)-tranexamic acid
according to the procedures described for Example 2
Part A to yield the desired product which was reacted
with TFA following the conditions described for
Example 2 Part B to yield the title compound. MS
463.43 (M+H)+. 1H-NMR (SOO MH d4-MeOH) d 1.05 (m, 2H),
1.24 (t, J = 3.30 Hz, 3 H), 1.35 (m, 2H), 1.56 (m,
IH), 1.78 (br d, J = 12.65 Hz, IH), 1.86 (m, 3H), 2.28
(m, IH), 2.77 (d, J = 7.15 Hz, 2H), 3.31 (s, 2H), 3.42
(d, J = 7.70 Hz, 2 H), 3.84 (s, 2 H), 4.16 (q, J =
7.15 Hz, 2H), 5.46 (t, J = 8.25 Hz, 1 H), 7.23 (m, 5
H), 7.51 (d, J = 8.80 Hz, IH), 7.68 (d, J = 8.80 Hz,
2H); MS 463.4 (M+H) +. Example 46
2-(2-((S)-l-(^a"5-4-(Ammomethyl)cyclohexanecarboxamido
)-2-phenylethyl)-lHbenzo[ d]imidazol-5-yl)acetic acid,
bistrifluoroacetic acid salt [00576] The product from
Example 45 Part D was hydrolyzed with LiOH and then
treated with TFA following the conditions described
for Example 2 Part B to yield the title compound. MS
435.4 (M+H) +. 1H-NMR (500 MHz, d4-Me0H) d 1.05 (m,
2H), 1.35 (m, 2H), 1.55 (m, IH), 1.78 (br d, J = 12.10
Hz, IH), 1.86 (m, 3H), 2.28 (m, IH), 2.77 (d, J = 6.60
Hz, 2H), 3.31 (s, 2H), 3.42 (d, J = 8.25 Hz, 2 H),
3.82 (s, 2 H), 5.46 (t, J = 8.25 Hz, 1 H), 7.23 (m, 5
H), 7.52 (d, J = 8.24 Hz, IH), 7.67 (d, J = 8.25 Hz,
2H); MS 435.4 (M+H) +. Example 47
a"5-N-((S)-l-(5-(2-amino-2-oxoethyl)-lH-benzo[d]imidaz
ol-2-yl)-2-
phenylethyl)-4-(aminomethyl)cyclohexanecarboxamide,
bistrifluoroacetic acid salt [00577] This compound was
prepared from the product from Example 45 Part D using
the same procedures described for the synthesis of
Example 44. 1H-NMR (500 MHz, dU-MeOH) d 1.06 (m, 2H),
1.35 (m, 2H), 1.55 (m, IH), 1.78 (br d, J =11.86 Hz,
IH), 1.86 (m, 3H), 2.28 (m, IH), 2.77 (d, J = 7.03 Hz,
2H), 3.31 (s, 2H), 3.42 (d, J = 8.35 Hz, 2 H), 3.70
(s, 2 H), 5.46 (t, J = 8.35 Hz, 1 H), 7.23 (m, 5 H),
7.52 (d, J = 8.35 Hz, IH), 7.67 (d, J = 8.325 Hz, 2H);
MS 434.3 (M+H)+. Example 48
^r"ns-4-(Aminomethyl)-N-((S)-2-phenyI-l-(5-phenyIoxazo
l-2- yl)ethyl)cyclohexanecarboxamide,
bistrifluoroacetic acid salt [00578] Part A: (S)-2-(l,
3-Dioxo-l, 3-dihydro-isoindol-2-yl)-N-(2-oxo-2-
phenyl-ethyl)-3-phenyl-propionamide:
N-Phthaloyl-L-phenylalanine (290 mg, 1 mmol) and
2-aminoacetophenone (171 mg, 1 mmol) were dissolved in
10 mL of pyridine. Bop reagent (470 mg, 1.1 mmol) was
added The mixture was stirred at rt under N for 12 h.
The solvent was removed. The residue was dissolved in
EtOAc and washed with water and sat. NaHCO3. The
organic layer was dried over Na2SO4, filtered, and
concentrated to yield 412 mg of the product (100%
yield). MS 413.2 (M+H)+. [00579] Part B:
(S)-2-(2-Phenyl-l-(5-phenyloxazol-2-yl)ethyl)isoindoli
ne-l, 3- dione: The product from Example 48 Part A
(412 mg, 1 mmol) was dissolved in DMF and treated with
phosphorous oxychloride (460 mg, 3 mmol) at 90 C
according to the procedure described by Robert Dow et
al. (J. Org. Chem., 1990, 55, 386) to yield 160 mg
(41% yield) of the product. MS 395.2 (M+H)+. [00580]
Part C:
(S)-2-Phenyl-l-(5-phenyloxazol-2-yl)ethanamine: A
solution of the product from Example 48 Part B (
160mg, 0.4 mmol) in EtOH (1OmL) was added to hydrazine
(39 mg, 1.2 mmol). The reaction mixture was refluxed
for 2 h. It was cooled to rt. EtOH was removed under
vacuum. The residue was re-dissolved in
dichloromethane. The undissolved solid was removed by
filtration. The filtrate was concentrated to yield 95
mg of the product as a yellow solid ( 90% yield). MS
265.1 (M+H) +. [00581] Part D:
trans-4-(Aminomethyl)-N-((S)-2-phenyl-l-(5-phenyloxazo
l-2- yl) ethyl)cyclohexanecarboxamide,
bistrifluoroacetic acid salt: The product from Example
48 Part C (95 mg, 0.35 mmol) was converted to the
title compound by sequential application of the
procedures described for Example 2 Part A and Part
B(26%). 1H-NMR (500 MHz, 4-MeOH) d 1.04-1.10 (m, 2H),
1.29-1.42 (m, 2H ), 1.56 (m, IH), 1.75 (m, IH),
1.83-1.86 (m, 3H), 2.22 (m, IH), 2.77 (d, J = 7.14 Hz,
2H), 3.20 (m, IH), 3.33 (m, IH), 5.41 (m, IH),
7.22-7.27 (m, 5H), 7.34 (t, J = 7.15 Hz, IH), 7.42 (m,
3H), 7.63- 7.65 (d, J = 8.25Hz, 2H); MS 404.3 (M+H) +.
Example 49
rmns-4-(Aminomethyl)-N-((S)-2-phenyl-l-(5-phenyl-2H-l,
2,4-triazoI-3- yl)ethyl)cyclohexane-carboxamide,
bistrifluoroacetic acid salt [00582] Part A:
(S)-tert-Butyl
2-phenyl-l-(5-phenyl-2H-l,2,4-triazol-3-
yl)ethylcarbamate: L-N-(Boc)-phenylalanine (265 mg, 1
mmole) and hydrazine (64 mg, 2 mmol) were combined
using the conditions described for Example 1 Part C to
form 279 mg of hydrazoic acid (100% yield). MS 280.1
(M+H) +. To a solution of hydrazoic acid (279 mg, 1.0
mmole) and Et3N (161 mg, 1.6 mmole) in 10 mL of
acetonitrile was added ethylbenzimidate hydrochloride
(278 mg, 1.5mmole). The reaction was heated to reflux
for 24 h . The reaction was cooled to rt and diluted
with EtOAc. The mixture was washed with water and
brine, dried over Na2SO4 filtered and evaporated to
dryness in vacuo. The crude product was purified by
prep HPLC to yield 154 mg of an oil (42% yield). MS
365.2 (M+H) +. [00583] Part B:
trans-4-(Aminomethyl)-N-((S)-2-phenyl-l-(5-phenyl-2H-l
,2,4- triazol-3-yl)ethyl)cyclohexane-carboxamide,
bistrifluoroacetic acid salt: The product from Example
49 Part A (154 mg, 0.42 mmol) was converted to the
title compound by sequential application of the
procedures described for Example 1 Part B, Example 2
Part A and Part B (28%). 1H-NMR (400 MHz, d4-Me0H) d
1.02-1.06 (m, 2H), 1.29-1.42 (m, 2H ), 1.56 (m, IH),
1.75 (m, IH), 1.83-1.86 (m, 3H), 2.21 (m, IH), 2.77
(d, J = 7.03 Hz, 2H), 3.18-3.21 (m,lH), 3.31 (m, IH),
5.42 (t, J = 8.12 Hz, IH), 7.22- 7.26 (m, 5H),
7.51-7.52 (m ,3H), 7.96-7.98 (m, 2H); MS 404.2 (M+H)
+. Example 50 r fl
5-4-(AminomethyI)-N-((S)-2-phenyl-l-(3-phenyl-lH-pyraz
ol-5- yl)ethyl)cyclohexanecarboxamide,
bistrifluoroacetic acid salt[00584] Part A:
3-Oxo-3-phenylpropanoic acid: To a solution of ethyl
benzoyl acetate (2.88g, 15 mmol) in EtOH ( 30 niL) was
added IN NaOH ( 30 mL). The reaction mixture was
stirred at rt for 72 h. It was cooled to 0 C and
acidified with IN HCl . EtOH was removed under reduced
pressure. The aqueous layer was extracted twice with
dichloromethane. The combined dichloromethane solution
was washed with brine, dried over Na2SO4, filtered and
concentrated in vacuo to give a light yellow solid.
(600 mg, 24%). MS 165.1 (M+H)+. [00585] Part B:
(S)-Benzyl 3,5-dioxo-l,5-diphenylpentan-2-yl
carbamate: To a solution of the product from Example
50 Part A (600mg, 3.65 mmol) in THF (20 mL) and MeOH (
20 mL) was added magnesium ethoxide (417mg, 3.65
mmol). The mixture was stirred at r.t. for 4 h. The
solvents were removed under reduced pressure. The
crude product was dissolved in DMF (2 mL) and added to
a mixture of N-CBZL- phenylalanine ( 800mg, 2.68mmol),
lj'-carbonyldiimidazole (520mg, 3.21mmol) in DMF (4
mL) which had been stirred for 2 h at rt. The
resulting mixture was stirred at rt overnight. It was
diluted with EtOAc, washed with diluted HCl, water and
brine, dried over Na2SO4, filtered and concentrated in
vacuo. The crude product was purified by prep HPLC to
give the product (140 mg, 13%). MS 402.1 (M+H)+.
[00586] Part C: ((S)-Benzyl
2-phenyl-l-(3-phenyl-lH-pyrazol-5- yl)ethylcarbamate:
To a solution of Example 50 part B ( 32mg, 0.08mmol)
in EtOH (3mL) was added hydrazine hydrate (3 mg, 0.09
mmol). The reaction mixture was heated at 60 0C for 3
h. EtOH was removed in vacuo to give the desired
product (0.32 mg, 100%). MS 398.1 (M+H)+. [00587] Part
D:
(S)-2-Phenyl-l-(3-phenyl-lH-pyrazol-5-yl)ethanamine:
To a solution from Example 50 Part C in MeOH (3 mL)
was added 10% Pd/ C (5 mg). The reaction mixture was
stirred under H2 at rt for 4 h. The catalyst was
removed by filtration. The crude mixture was purified
by prep HPLC to give the desired product (12mg, 57%).
MS 262.2 (M-H) . [00588] Part E:
trans-4-(Aminomethyl)-N-((S)-2-phenyl-l-(3-phenyl-lHpy
razol- 5-yl)ethyl)cyclohexanecarboxamide, bistrib
uoroacetic acid salt: The product from Example 50 Part
D (12 mg, 0.046 mmol) was converted to the title
compound by sequential application of the procedures
described for Example 2 Part A and Part B (11 mg,
46%). 1H-NMR (500 MHz, dj-MeOH) d 1.02-1.06 (m, 2H),
1.30-1.33 (m,IH y.43-1.46 (m, IH), 1.56 (m, IH), 1.64
(m, IH), 1.83 (m, 3H), 2.16-2.18 (m, IH), 2.75 (d, J =
7.03 Hz, 2H), 3.08-3.10 (m,lH), 3.27 (m, IH) 3 5.35
(t, J = 8.12 Hz, IH), 6.61 (s, IH), 7.22 (m, IH), 7.23
(m , 4H), 7.35-7.36 (t, J = 7.15Hz, IH), 7.41-7.44 (t,
J = 7.70Hz, 2H), 7.69-7.71 (d, J = 7.15Hz, 2H); MS
403.1 (M+H)+. Example 51
/m"5-4-(aminomethyI)-N-((S)-l-(5-oxo-l-phenyI-4,5-dihy
dro-lH-l,2,4-triazol-3-
yl)-2-phenylethyI)-cyclohexanecarboxamide,
bistrifluoroacetic acid salt [00589] Part A:
(S)-Benzyl
l-(5-oxo~l-phenyl-4,5-dihydro-lH-l,2,4-triazol-3-
yl)-2-phenylethylcarbamate: A solution of
(S)-N-CBZ-phenylalanine nitrile (140 mg, 0.5 mmol) and
sodium methoxide (13 mg, 0.24 mmol) in MeOH ( 4mL) was
stirred at 30 0C for 3 h. Acetic acid (lmg, 0.2mmol)
was added, followed by phenyl hydrazine (108 mg, 1
mmol). The reaction mixture was stirred at rt for 18
h. The mixture was cooled to 0 C, and the solid was
removed by filtration. The MeOH solution was purified
by silica gel chromatography to give a yellow oil,
which was dissolved in THF (6 mL) and
lj'-carbonyldiimidazole (68 mg, 0.42 mmole) was added.
The mixture was heated to reflux for 48 h. The
reaction was cooled to rt, diluted with CH2C , washed
with water and brine, dried over Na2SO4 filtered and
concentrated in vacuo to give 38 mg (66%) of the
product as a red solid. MS 413.2 (M-H) . [00590] Part
B: Trans-4-(aminomethyl)-N-((S)-l-(5-oxo-l-phenyl-4,
5-dihydro- IH-1,
2,4-triazol-3-yl)-2-phenylethyl)-cyclohexanecarboxamid
e, bistrifluoroacetic acid salt: The product of
Example 51 Part A (38 mg, 0.09 mmol) was converted to
the title compound by sequential application of the
procedures described for Example 50 Part D, and
Example 2 Part A and Part B (8 mg,l 7%). 1H-NMR (500
MHz, 4- MeOH) d 1.02-1.06 (m, 2H), 1.30-1.33 (m, IH ),
1.43-1.46 (m, IH), 1.56 (m, IH), 1.67 (m, IH), 1.81-
1.86 (m, 3H), 2.16-2.18 (m, IH), 2.75 (d, J = 7.15 Hz,
2H), 3.08- 3.10 (m,lH), 3.31 (m, IH), 5.15-5.17 (m,
IH), 7.19-7.21 (m, 2H), 7.27-7.28 (m, 4H), 7.40-7.43
(t, J = 7.97Hz, 2H), 7.85-7.87 (d, J = 7.69Hz, 2H); MS
420.1 (M+H)+.Example 52
aMs-4-(aminomethyl)-N-((S)-2-phenyl-l-(2-phenyl-lH-imi
dazol-4- yl)ethyl)cyclohexane-carboxamide,
bistrifluoroacetic acid salt [00591] Part A:
(S)-Benzyl 2-phenyl-l-(2-phenyl-lH-imidazol-4-
yl)ethylcarbamate: A solution of
(S)-benzyl-4-bromo-3-oxo-l-phenylbutan-2-yl carbamate
(376 mg, 1.0 mmole) and sodium formate (68 mg, 1.0
mmole) in EtOH (15 mL) was heated to reflux for 14 h.
Benzamidine (240 mg, 1.5 mmole) and sodium bicarbonate
(400 mg, 4.7 mmole) were added to the reaction. The
reaction mixture was heated to refluxed for an
additional 24 h. The reaction was cooled to rt and the
dried in vacuo. The residue was re-dissolved in EtOAc,
washed with water and brine, dried over Na SO4,
filtered and concentrated in vacuo. The crude product
was purified by silica gel chromatography to yield 33
mg (8% yield). MS 398.1 (M+H)+. [00592] Part B:
Trans-4-(aminomethyl)-N-((S)-2-phenyl-l-(2-phenyl-lHim
idazol- 4-yl)ethyl)cyclohexane-carboxamide,
bistrifluoroacetic acid salt: The product from Example
52 Part A (33 mg, 0.083 mmol) was converted to the
title compound by sequential application of the
procedures described for Example 50 Part D, and
Example 2 Part A and Part B (5 mg,12% yield). 1H-NMR
(400 MHz, aV MeOH) d 1.02-1.06 (m, 2H), 1.30-1.33 (m,
IH ), 1.43-1.46 (m, IH), 1.56 (m, IH), 1.67 (m, IH),
1.83 (m, 3H), 2.16-2.18 (m, IH), 2.75 (d, J = 7.03 Hz,
2H), 3.08-3.10 (m,lH), 3.31 (m, IH), 5.34-5.36 (m,
IH), 7.22-7.29 (m, 5H), 7.51 (s, IH), 7.62-7.68 (m,
3H), 7.87-7.89 (m, 2H); MS 403.3 (M+H)+. Example 53
N-(4-Carbamimidoylphenyl)-3-phenyl-2-(4-phenyl-lH-imid
azol-2- yl)propanamide, Bis-trifluoroacetic acid salt
[00593] Part A: 2-Benzyl-3-methoxy-3-oxopropanoic
acid: Benzyl malonic acid (19.4 g, 0.10 mol) was
dissolved in 180 mL of MeOH. The mixture was cooled in
an ice-bath and to it was added thionyl chloride
dropwise over 30 min (7.3 mL, 0.10 mol). The mixture
was stirred in the ice-bath for 30 min and then at RT
for 30 min under N2. The solvent was removed, and the
residue was dissolved in aqueousNaHCO3. The basic
solution was extracted with EtOAc to remove the
bis-ester which was discarded. The aqueous solution
was then acidified with aqueous HCl to pH 5 and
extracted with EtOAc. The EtOAc extract was washed
with brine, dried over Na2SO4, and concentrated to
give 7.2 g of 2-benzyl-3-methoxy-3-oxopropanoic acid
(35%). MS 209.24 (M+H)+. [00594] Part B: Methyl
3-phenyl-2-(4-phenyl-lH-imidazol-2-yl)propanoate: The
product from Example 53 Part A (1.04 g, 5.0 mmol) was
dissolved in EtOH (13 mL) and a solution OfCs2CO3
(0.81 g, 2.5 mmol) in H2O (13 mL) was added. The
reaction mixture was stirred at RT for 1 h under N2.
The solvent was removed under vacuum, and the
resulting salt was suspended in DMF (20 mL). 2-
Bromoacetophenone (1.3 g, 6.6 mmol) was added in a
single portion, and the reaction stirred at RT under
N2 for 2 h. The reaction was filtered to remove CsBr.
The solids were washed with DMF. The combined washings
and filtrate were concentrated in vacuo to yield a
yellow solid. The crude intermediate was placed in a
flask fitted with a Dean-Stark trap and dissolved in
xylene (40 mL). NH4OAc (7.78 g, 100 mmol) was added to
the flask and the reaction was heated to reflux for 3
h. The reaction was cooled to RT and the solvent
removed in vacuo. The residue was redissolved in EtOAc
and washed with saturated aqueous NaHCO 3 and brine,
dried over Na2SO4, 



filtered, concentrated, and purified by flash
chromatography (silica gel, EtOAc/ hexane) to yield
600 mg of the desired product (39%). MS 307.29 (M+H)+.
[00595] Part C:
3-Phenyl-2-(4-phenyl-lH-imidazol-2-yl)propanoic acid:
The product from Example 53 Part B (350 mg, 1.14 mmol)
was dissolved in 9 mL of EtOH and IN NaOH (3 mL) was
added. The mixture was stirred at RT under N2 for 30
min. Aqueous HCl was added to the reaction mixture
until pH 5. The precipate formed was filtered and
dried to afford 284 mg of the desired product (85%).
MS 293.33 (M+H)+. [00596]
PartD:N-(4-Carbamimidoylphenyl)-3-phenyl-2-(4-phenyl-l
Himidazol- 2-yl)propanamide bis-TFA salt: The product
from Example 53 from Part C ( 40 mg, 0.14 mmol) and
4-amidinobenzamidine hydrochloride (48 mg, 0.16 mmol)
were dissolved in anhydrous pyridine (2 mL). BOP
reagent (90 mg, 0.16 mmol) was added and the reaction
was stirred at RT under N2 for 48 h. The solvent was
removed in vacuo. The residue was redissolved in
CH3OHZH2O (9:1) containing 0.1% TFA,and purified by
reverse phase HPLC (Cl 8, 28x100 mm, MeOH/H2O/0.1%TFA
gradient) to yield 15 mg of the title compound (17%
yield). 1H-NMR (400 MHz, 4- MeOH) d 3.33 (dd, J =
13.40, 9.45 Hz, 1 H), 3.52 (dd, J = 13.62, 7.03 Hz, 1
H), 4.54 (dd, J = 9.23, 7.03 Hz, 1 H), 7.12 (m, 5 H),
7.39 (m, 3 H), 7.57 (d, J= 6.59 Hz, 2 H), 7.70 (m, 3
H), 7.76 (m, 2 H). HRMS (M + H)+ for C25H24N5O, calcd
m/z: 4 10.1981, obs: 410.2001. Example 54
N-(3-CarbamimidoylphenyI)-3-phenyl-2-(4-phenyl-lH-imid
azoI-2- yl)propanamide, Bis-trifluoroacetic acid salt
[00597] The title compound was prepared using the same
procedures described for Example 53. NMR (400 MHz,
d4-Me0H) d 3.42 (dd, J = 13.62, 9.23 Hz, 1 H), 3.61
(dd, J = 13.62, 7.03 Hz, 1 H), 4.61 (dd, J = 9.01,
7.25 Hz, 1 H), 7.24 (m, 5 H), 7.51 (m, 5 H), 7.66 (d,
J = 7.91 Hz, 2 H), 7.77 (m, 2 H), 8.19 (s, 1 H); MS
410.20, (M+H)+. Example 55
raM5-N-(4-(Aminomethyl)cyclohexyI)-3-phenyl-2-(4-pheny
l-lH-imidazol-2- yl)propanamide, bistrifluoroacetic
acid salt [00598] Part A: Benzyl
(irans-4-aminocyclohexyl)methylcarbamate\ t-Butyl t7
w-4-aminomethylcyclohexylcarbamate (344 mg, 1.5 mmol)
was dissolved in CH Cl2 (7 mL) and cooled in an
ice-bath. Triethylamine (0.21 mL, 1.5 mmol) was added,
followed by benzyl chloroformate (0.22 mL, 1.5 mmol)
dropwise. The mixture was stirred at rt under N2 for 2
h. The reaction mixture was diluted with CH2Cl2 and
washed with water and brine, dried over Na2SO4,
filtered, and concentrated ,to a white solid. This
solid was dissolved in 10 mL of 4 N HCl-dioxane and
stirred at rt for 10 min. The solvent was removed. The
residue was dried under vacuum to give 350 mg of the
desired product as a white solid (78%). MS 263.36
(M+H)+. [00599] Part B: Benzyl
(tram-4-(3-phenyl-2-(4-phenyl-lH~imidazol-2-
yl)propanamido)cyclohexyl)methylcarbamate: The product
from Example 55 Part A(75 mg, 0.25 mmol) and the
product from Example 53 Part C (60 mg, 0.21 mmol) were
dissolved in anhydrous pyridine (5 mL). BOP reagent
(115 mg, 0.26 mmol) was added and the reaction was
stirred at RT under N2 for 4 h. The solvent was
removed in vacuo. The residue was re-dissolved in
EtOAc, washed with water and brine, dried over Na SO4,
concentrated and purified by flash chromatography
(EtOAc/hexane) to yield 50 mg of the desired product
(44%). MS 537.32 (M+H)+. [00600] Part C:
N-(trans-4-(aminomethyl)cyclohexyl)-3-phenyl-2-(4-phen
yllH- imidazol-2-yl)propanamide, Bis-trifluoroacetic
acid salt: The product from Example 55 Part B (50 mg,
0.093 mmol) was dissolved in MeOH (8 mL) and a
catalytic amount of 10% Pd/C was added. The mixture
was placed under 1 atm of H2 for 4 h. It was filtered
through celite and washed with MeOH. The filtrate was
concentrated and purified by reverse phase HPLC to
give 33 mg of the title compound (56%). 1H-NMR (400
MHz, Cl4-MeOH) d 0.92-1.22 (m, 4 H), 1.59 (m, 1 H),
1.70- 1.88 (m, 4 H), 2.69 (m, 2 H), 3.21 (m, 1 H),
3.35 (m, 1 H), 3.50 (m, 1 H), 4.32 (t, J = 8.35 Hz, 1
H), 7.12-7.32 (m, 5 H), 7.38-7.54 (m, 3 H), 7.66 (d, J
= 7.03 Hz, 2 H), 7.75 (s, 1 H). MS 403.39 (M+H)+.
Example 56
4-(2-(l-(4-Carbamimidoylphenylamino)-l-oxo-3-phenylpro
pan-2-yl)-lHimidazol- 4-yl)benzamide,
bis-trifluoroacetic acid salt [00601] Part A: Methyl
2-(4-(4-cyanophenyl)-lH-imidazol-2-yl)-3-
phenylpropanoate: 2-Benzyl-3-methoxy-3-oxopropanoic
acid from Example 53 Part A (5.0 g, 24.0 mmol) was
dissolved in EtOH (40 mL) and a solution OfCs2CO3 (4.0
g, 12.0 mmol) in H2O (40 mL) was added. The reaction
mixture was stirred at rt for 1 h under N2. The
solvent was removed under vacuum and the resulting
salt was suspended in DMF (85 mL).
4-(2-bromoacetyl)benzonitrile (5.4 g, 24.0 mmol) was
added in a single portion and the reaction stirred at
rt under N2 for 4 h. The reaction was filtered to
remove CsBr. The solids were washed with DMF. The
combined washings and filtrate were concentrated in
vacuos to yield a yellow solid. The crude intermediate
was placed in a flask fitted with a Dean-Stark trap
and dissolved in xylene (200 mL). NH4OAc (38.9 g, 500
mmol) was added to the flask and thereaction was
heated to reflux for 3 h. The reaction was cooled to
rt and the solvent removed in vacuo. The residue was
redissolved in EtOAc and washed with saturated aqueous
NaHCO3 and brine, dried over Na2SO , filtered,
concentrated, and purified by flash chromatography
(silica gel, EtOAc/ hexane) to yield 2.4 g of desired
product (30%). MS 332.27 (M+H)+. [00602] Part B:
2-(4-(4-carbamoylphenyl)-lH-imidazol-2-yl)-3-
phenylpropanoic acid: The product from Example 56 Part
A (0.99 g, 3.0 mmol) was dissolved in 10 mL of DMSO.
Potassium carbonate (1.24 g, 9.0 mmol) was added. The
mixture was cooled to 0-5 0C and 30% H2O2 (3.18 mL of
30% aqueous solution) was added, followed by magnesium
oxide (0.24 g, 15 mmol). The cooling bath was removed
and the mixture was stirred at RT under N2 for 4 h.
The mixture was filtered to remove inorganic material.
Water (30 mL) was added to the filtrate and the
resulting mixture was stirred at rt for 40 min. The
mixture was acidified with IN HCl to pH 5. The
precipitate formed was filtered and dried to afford
0.67 g of the acid (67%). MS 336.30 (M+H)+. [00603]
Part C: 4-(2 (l -(4-Carbamimidoy lp heny lamino) -l
-oxo-3- phenylpropan-2-yl)-lH-imidazol-4-yl)benzamide,
bis-trifluoroacetic acid salt: The acid from Example
56 Part B ( 55 mg, 0.16 mmol) and 4-amidinobenzamidine
hydrochloride (58 mg, 0.34 mmol) were dissolved in
anhydrous pyridine (3 mL). BOP reagent (108 mg, 0.24
mmol) was added and the reaction was stirred at RT
under N2 for 48 h. The solvent was removed in vacuo.
The residue was redissolved in CH3OH/H2O (9:1)
containing 0.1% TFA, and purified by reverse phase
HPLC (MeOH/H2O/0.1%TFA gradient) to yield 11 mg of the
title compound (10%). 1HNMR (400 MHz, aVMeOH) d 3.34
(m, 1 H), 3.49 (m, 1 H), 4.29 (t, J = 7.91 Hz, 1 H),
7.17 (m, 1 H), 7.22 (m, 4 H), 7.56 (s, 1 H), 7.78 (m,
6 H), 7.89 (m, 2 H). HRMS (M + H)+ for C26H25N6O2,
calcd m/z: 453.2039, obs: 453.2025. Example 57
4-(2-(l-(l-Aminoisoquinolin-6-ylamino)-l-oxo-3-phenylp
ropan-2-yl)-lHimidazol- 4-yl)benzamide,
bis-trifluoroacetic acid salt [00604]
2-(4-(4-Carbamoylphenyl)-lH-imidazol-2-yl)-3-phenylpro
panoic acid from Example 56 Part B (36 mg, 0.11 mmol)
and tert-butyl 6-aminoisoquinolin-lylcarbamate (18 mg,
0.050 mmol) were dissolved in anhydrous pyridine (3
mL). BOP reagent (50 mg, 0.1 1 mmol) was added and the
reaction was stirred at 60 C under N for 3 h and then
at rt for 48 h. The solvent was removed in vacuo. The
residue was redissolved in EtOAc ( 1 mL) and 4N
HCl-dioxane ( 1 mL) and stirred at rt for 1.5 h. The
mixture was concentrated and then re-dissolved in
CH3OHZH O (9: 1) containing 0.1% TFA, and purified by
reverse phase HPLC (MeOH/H 2O/0. 1%TFA gradient) to
yield 6.0 mg of the title compound (17%). 1H-NMR (400
MHz, MeOH- 4) d 3.45 (m, 1 H), 3.63 (m, 1 H), 4.62
(dd, J = 7.03 Hz, 1 H), 7.14 (d, J = 7.03 Hz, 1 H),
7.26 (m, 5 H), 7.53 (d, J = 7.03 Hz, 1 H), 7.79 (d, J
= 8.35 Hz, 2H), 7.85 (dd, J = 9.23, 2.20 Hz, IH), 7.90
(s, 1 H), 7.99 (d, J = 8.35 Hz, 2H), 8.33 (d, J = 1.76
Hz, IH), 8.38 (d, J = 8.79 Hz, IH). MS 477.3 (M + H)+.
Example 58
4-(2-(l-(Isoquinolin-6-ylamino)-l-oxo-3-phenylpropan-2
-yl)-lH-imidazol-4- yl)benzamide, bis-trifluoroacetic
acid salt [00605] The title compound was prepared
using the same methods described in Example 57. MS
462.19 (M + H)+. 1H- NMR (400 MHz, MeOH-(I4) d 3.36
(d, J = 7.47 Hz, 1 H), 3. 5 1 (d, J = 8.35 Hz, 1 H),
4.31 (t, J = 7.91 Hz, 1 H), 7.15 (m, 1 H), 7.23 (d, J
= 6.59 Hz, 4H), 7.54 (s, 1 H), 7.65 (dd, J = 8.79,
2.20 Hz, 2H), 7.74 (d, J = 6.15 Hz, IH), 7.80 (d, J =
8.79 Hz, 2 H), 7.89 (m, 2H), 8.03 (d, J = 9.23 Hz,
IH), 8.35 (m, IH), 9.10 (s, l H). Example 59
4-(2-(4-(4-carbamimidoylphenyl)-lH-imidazol-2-yl)-3-
phenylpropanamido)benzamide, bis-trifluoroacetic acid
salt [00606] Part A:
2-(4-(4-Cyanophenyl)-lH-imidazol-2-yl)-3-phenylpropano
ic acid: Methyl
2-(4-(4-cyanophenyl)-lH-imidazol-2-yl)-3-phenylpropano
ate from Example 56 Part A (60 mg, 0.20 mmol) was
dissolved in 4 mL of EtOH. NaOH ( 1.5 mL of IN aqueous
solution) was added and the mixture was stirred RT for
1.5 h. The mixture was acidified with IN HCl to pH 5.
The precipitate formed was filtered and dried to give
40 mg of the acid (63%). MS 318.3 (M+H)+.[00607] Part
B: 4-(2-(4-(4-Cyanophenyl)-lH-imidazol-2-yl)-3-
phenylpropanamido)benzamide: The acid from Example 59
Part A (100 mg, 0.32 mmol), triethylamine (150 mL, 1.2
mmol), and BOP reagent (210 mg, 0.48 mmol) were
dissolved in THF (9 mL). The mixture was stirred at rt
for 15 mi and 4- aminobenzamide (47 mg, 0.35 mmol) was
added. The resulting mixture was heated at 70 0C under
N2 for 1 h. The mixture was concentrated and then
re-dissolved in EtOAc. It was washed with water and
brine, dried over Na SO4, concentrated, and purified
by flash chromatography (silica gel, EtOAc/hexane) to
give 45 mg of the desired product (32%). MS 436.3
(M+H)+. [00608] Part C:
4-(2-(4-(4-Carbamimidoylphenyl)-lH-imidazol-2-yl)-3-
phenylpropanamido)benzamide, bis-trifluoroacetic acid
salt: Hydroxylamine hydrochloride (72 mg, 1.0 mmol)
was dissolved in DMSO ( 1 mL) and triethylamine (0.14
mL, 10 eq) was added. The mixture was stirred for 5
min and the precipitate was filtered off. The filtrate
was added to the product from Example 59 Part B (28
mg, 0.064 mmol) and the mixture was stirred at rt for
15 min, then 4-aminobenzamide (47 mg, 0.35 mmol) was
added. The resulting mixture was heated at 65 C under
N2 for 1.5 h. It was cooled and water was added. The
precipitate formed was filtered and dried. The solid
was then dissolved in CH2Cl ( 3 mL) and acetic
anhydride (13 mL) was added. The mixture was stirred
at rt under N2 for 1.5 h. The CH2Cl was removed and
the residue was dissolved in MeOH-HOAc (3 mL of 10: 1
solution). Pd/C (10%, 18 mg) was added and the mixture
was placed under a balloon of hydrogen for 3 h. It was
filtered through Celite, concentrated, then
re-dissolved in CH3OH/H2O (9:1) containing 0.1% TFA,
and purified by reverse HPLC (MeOH/H2O/0.1%TFA
gradient) to yield 8.0 mg of the title compound (18%).
1HNMR (400 MHz, MeOH-d^ d 3.37 (m, IH), 3.45 (m, 1 H),
4.24 (t, J = 7.91 Hz, 1 H), 7.16 (m, 1 H), 7.22 (m, 4
H), 7.62 (d, J = 8.79 Hz, 3 H), 7.80 (m, 4 H), 7.94
(d, J = 8.79, 2 H). MS 453.4 (M + H)+. Example 60
4-(2-(l-(4-Carbamimidoylbenzylainino)-l-oxo-3-phenylpr
opan-2-yl)-lHimidazol- 4-yl)benzamide,
bis-trifluoroacetic acid salt[00609] The acid from
Example 56 Part B was coupled with 4- cyanobenzylamine
following the procedure of Example 59 Part B. The
cyano group was then converted to the corresponding
benzamidine using the procedures of Example 59 Part C.
MS 467.22 (M + H)+. 1H-NMR (400 MHz, MeOH-d4) d 3.37
(dd, J = 13.62, 8.35 Hz, IH), 3.53 (m, 1 H), 4.37 (d,
J= 15.82 Hz, 1 H), 4.55 (m, 2 H), 7.22 (m, 2 H), 7.29
(m, 5 H), 7.71 (d, J= 8.35 Hz, 2 H), 7.79 (d, J= 8.79
Hz, 2 H), 7.91 (s, 1 H), 7.99 (d, J = 8.35 Hz, 2 H).
Example 61
N-(4-Carbamimidoylphenyl)-4-phenyl-3-(4-phenyI-lH-imid
azol-2- yl)butanamide, Bis-trifluoroacetic acid salt
[00610] This compound was prepared following the same
procedures described in Example 53 using
2-benzylsuccinic acid as the starting material. MS
424.21 (M + H)+. 1H-NMR (400 MHz, MeOH-dU) d 3.107 (d,
J = 3.95 Hz, IH), 3.15 (m, 1 H), 3.25 (dd, J= 13.40,
6.37 Hz, 1 H), 3.95 (m, 1 H), 7.12 (d, J = 6.95 Hz, 2
H), 7.25 (m, 3 H), 7.46 (m, 3 H), 7.61 (d, J= 7.03 Hz,
2 H), 7.69 (s, 1 H), 7.75 (m, 4 H). Example 62
4-(Aminomethyl)-N-((S)-l-(4-(3-methoxyphenyl)-lH-imida
zol-2-yl)-2- phenylethyl)cyclohexane-carboxamide,
bistrifluoroacetic acid salt [00611] Part A:
(S)-tert-Butyl
l-(lH-imidazol-2-yl)-2-phenylethylcarbamate:
(S)-Tert-butyl l-oxo-3-phenylpropan-2-yl carbamate
(5.08 g, 20.4 mmol) and glyoxal trimeric dihydrate
(2.2 g, 10.1 mmol) were dissolved in anhydrous MeOH
(30 mL). Ammonia in methanol (2.0 M, 45.6 mL, 92.4
mmol) was added and the reaction was stirred for 48 h
at rt. The solvent was removed under vacuum. The
resulting oil was diluted with EtOAc, washed with
brine, dried over MgSO4, filtered and evaporated in
vacuo to yield 1.4 g (47%) of white solid. MS 288.15
(M +H)+. [00612] Part B: (S)-tert-Butyl l-(4,
5-dibromo-lH-imidazol-2-yl)-2- phenylethylcarbamate:
The product from Example 62 Part A (510 mg, 1.8 mmol)
was dissolved in chloroform (10 mL) and treated with
NBS (600 mg, 3.38 mmol) at rt. The reaction was
stirred for 1 h. The solvent was removed under vacuum
and thecrude product purified using silica gel
chromatography to yield 510 rag (64%) of a white
solid. MS 445.91 (M +H)+. [00613] Part C:
(S)-tert-Butyl l-(4-bromo-lH-imidazol-2-yl)-2-
phenylethylcarbamate: The product from Example 62 Part
B (821 mg, 2.38 mmol) was dissolved in mixture of 1,4
dioxanes (8 ml) and water (2 mL). Sodium sulfite
(3.0Og, 23.8 mmol) and tetrabutylammonium
hydrogensulfate (2.01 g, 5.95 mmol) were added. The
reaction was heated at 100 C for 48 h. The reaction
was diluted with EtOAc and the solids were filtered
off. The filtrate was washed with brine, dried over
MgSO4, filtered and evaporated to dryness. The crude
was purified by silica gel chromatography to provide
200 mg (24%) of a white solid. MS 366.3 (M +H)+.
[00614] Part D:
(S)-l-(4-bromo-lH-imidazol-2-yl)-2-phenylethanamine:
The product from Example 62 Part C (560 mg, 1.53 mmol)
was treated with TFA according to the procedure
described for Example 1 Part B to provide 490 mg of
the crude product as a yellow oil that contained
excess TFA. The crude product was used in the next
reaction without further purification. MS 268.3 (M
+H)+. [00615] Part E: tert-Butyl ((1S,
4r)-4-(((S)-l-(4-hromo-lH-imidazol-2-yl)-2-
phenylethyl)carbamoyl)cyclohexytymeihylcarbamate. The
product from Example 62 Part D (494 mg, 1.86 mmol) and
N-Boc-tranexamic acid (480 mg, 1.8 mmol) were treated
using the conditions described in Example 2 Part A.
The resulting white solid(780 mg, 83 %) was carried to
the next step without further purification. MS 503.28
(M +H) . [00616] Part F: tert-Butyl
((1S,4r)-4-(((S)-l-(4-(3-methoxyphenyl)-lHimidazol-
2-yl)-2-phenylethyl)carbamoyl)cyclohexyl)methylcarbama
te: The product from Example 62 Part E (30.0 mg, 0.059
mmol) was weighed into a vial containing
3-methoxyphenyl boronic acid ( 11 mg, 0.07 mmol) and
K3PO4 (38 mg, 0.177 mmol). The solids were dissolved
in 1,4 dioxanes (0.5 mL). Palladium (I) tri tert-butyl
phosphine bromide dimer (19 mg , 0.024 mmol) was
added, and the vial was sealed under argon. The
reaction was heated using microwave irradiation at 110
C for 1 hr. The reaction was cooled to rt, and the
solids filtered off. The filtrate was collected and
dried under vacuum. The crude product, contaminated
with starting material, was carried forward to next
step. MS 433.22 (M +H)+.[00617] Part G:
4-(Aminomethyl)-N-((S)-l-(4-(3-methoxyphenyl)-lH-imida
zol- 2-yl)-2-phenylethyl)cyclohexane-carboxamide,
bistrifluoroacetic acid salt: The product from Example
62 Part F (30 mg, 0.059 mmol) was treated with TFA
according to the procedure described for Example 1
Part B. The product was isolated by prep HLPC to yield
6.00 mg (24%) of as the title compound. 1H NMR (500
MHz, ( 4-MeOH) d 1.07 (m, 2 H) 1.16 (dd, J = 12.37,
3.57 Hz, 1 H) 1.27 (d, J = 15.40 Hz, 1 H) 1.39 (m, 2
H) 1.57 (m, 2 H) 1.80 (d, J = 12.10 Hz, 1 H) 1.86 (d,
J = 11.00 Hz, 3 H) 1.94 (d, J = 11.00 Hz, 1 H) 2.26
(m, 2 H) 2.77 (d, J = 7.15 Hz, 2 H) 2.83 (d, J = 7.15
Hz, 1 H) 3.37 (m, 1 H) 3.78 (s, 1 H) 3.85 (s, 3 H)
5.30 (t, J = 8.25 Hz, 1 H) 6.63 (m, 1 H) 6.81 (m, 1 H)
6.81 (m, 1 H) 7.19 (m, 4 H) 7.24 (t, J = 7.42 Hz, 1 H)
7.28 (m, 3 H) 7.39 (m, 1 H) 7.76 (s, 1 H): MS 433.22
(M +H)+. [00618] Examples 63-65 and 89 listed in Table
2 were similarly synthesized by appropriate
application of the procedures described for Example 62
or by straightforward extension of those procedures by
one skilled in the art. Example 66
^flMs-3-(2-((S)-l-(4-(Aminomethyl)cyclohexanecarboxami
do)-2-phenylethyl)-lHimidazol- 4-yl)-benzoic acid,
bistrifluoroacetic acid salt [00619] The product from
Example 7 (85 mg, 0.18 mmol) was hydrolyzed according
to the procedure described for Example 26. The crude
product was redissolved in MeOH/H2O (9:1) containing
0.1% TFA and evaporated to dryness to yield 86 mg
(71%) of the title compound. 1H NMR (500 MHz, CDCl3) d
0.92 (m, 2 H), 1.18 (m, 2 H), 1.48 (m, 1 H), 1.64 (d,
J = 12.60 Hz, 1 H), 1.77 (d, J = 11.00 Hz, 3 H), 2.15
(t, J = 12.10 Hz, 1 H), 2.61 (m, 2 H), 3.23 (m, 1 H),
3.42 (m, J = 5.50 Hz, 1 H), 5.37 (bs, 1 H), 7.21 (t, J
= 6.32 Hz, 1 H), 7.27 (m, 3 H), 7.63 (t, J = 7.42 Hz,
1 H), 8.00 (m, 3 H), 8.15 (d, J = 6.60 Hz, 1 H), 8.39
(s, 1 H); HRMS (M + H)+ for C26H30N4O3, calcdm/z:
447.2396, obs: 447.2407. Examples 67 and 68 Methyl
4-(2-((S)-l-(<m"s-4-(aminomethyl)cyclohexanecarboxamid
o)-2- phenylethyl)-lH-imidazol-4-yl)benzoate,
bis-trifluoroacetic acid salt (67) and
4-(2-((S)-l-(^/"ttW5-4-(aininomethyl)cyclohexane-carbo
xamido)-2-phenylethyl)-lHimidazol- 4-yl)benzoic acid,
bis-trifluoroacetic acid salt (68) [00620] Part A:
(S)-ethyl
4-(2-(l-(tert-butoxycarbonyl)-2-phenylethyl)-lHimidazo
l- 4-yl)benzoate: The product (8.5 g, 97% over two
steps) was synthesized from L-N-(Boc)-phenylalanine
(3.99 g, 20 mmol), Cs2CO3 (3.25 g, 10 mg), ethyl 4-(2-
bromoacetyl)benzoate (5.4 g, 20 mmol) and ammonium
acetate (31 g, 400 mmol) by appropriate application of
the conditions described for Example 1 Part A. MS
436.1 (M + I )+. [00621] Part B: Ethyl
4-(2-((S)-l-(trans-4-
(aminomethyfycyclohexanecarboxamidoj^-phenylethylJ-lH-
imidazol^-ylJbenzoate, bistrifluoroacetic acid salt:
The product from Part A (220 mg, 0.48 mmol) was
treated sequentially according to the procedures for
Example 1 Part B, and Example 2 Part A and Part B to
provide 200 mg of product (56% over three steps). MS
334.2 (M-H)-. [00622] Part C: Example 67 and 68: The
product from Part B (200 mg, 0.28 mmol) was dissolved
in MeOH/H2O (9: 1) containing 0.1% TFA (2 mL). The pH
of the solution was adjusted to 12-14 using 1N aqueous
NaOH. The reaction was stirred at rt for 16 h. TFA was
added to the solution until it reached pH = 1 and the
products were isolated by prep HPLC to yield 66 mg of
Example 67 (34%) and 34 mg of Example 68 (18%).
[00623] Data for Example 67: 1H-NMR (500 MHz, d4-MeOH)
d 1.06 (m, 2 H), 1.38 (m, 2 H), 1.57 (m, 1 H), 1.80
(d, J = 11.55 Hz, 1 H), 1.86 (d, J = 11.55 Hz, 3 H),
2.28 (tt, J = 12.10, 3.30 Hz, 1 H), 2.77 (d, J = 6.60
Hz, 2 H), 3.33 (d, J = 8.25 Hz, 1 H), 3.38 (dd, J =
13.20, 8.00 Hz, 1 H), 3.93 (s, 3 H), 5.33 (t, J = 8.25
Hz, 1 H), 7.18 (d, J = 7.15 Hz, 2 H), 7.23 (t, J =
7.15 Hz, 1 H), 7.29 (t, J = 7.15 Hz, 2 H), 7.77 (d, J
= 8.80 Hz, 2 H), 7.89 (s, 1 H), 8.1 1 (d, J=8.80 Hz, 2
H); HRMS (M + H) + for C27H32N4O3, calcdm/z: 461.2523,
obs: 461.2570. [00624] Data for Example 68: 1H-NMR
(500 MHz, aVMeOH) d 1.06 (m, 2 H), 1.39 (m, 2 H), 1.57
(m, 1 H), 1.80 (d, J = 12.10 Hz, 1 H), 1.86 (d, J=
11.55 Hz, 3 H), 2.28 (tt, J = 12.10, 3.30 Hz, 1 H),
2.77 (d, J = 7.15 Hz, 2 H), 3.33 (d, J = 8.25 Hz, 1
H), 3.39 (dd, J = 13.50, 8.25 Hz, 1 H), 5.33 (t, J =
8.25 Hz, 1 H), 7.19 (d, J = 7.15 Hz, 2 H), 7.24 (t, J
= 7.15 Hz, 1 H), 7.29 (t, J = 7.15 Hz, 2 H), 7.76 (d,
J = 8.25 Hz, 2H), 7.89 (s, 1 H), 8.12 (d, J = 8.80 Hz,
2 H); HRMS (M + H) + for C26H30N4O3, calcd 



m/z: 447.2396, obs: 447.2397. Example 69
aw5-N-((S)-l-(4-(3-Amino-lH-indazol-6-yI)-lH-imidazol-
2-yl)-2-phenylethyl)-4-
(aminomethyl)-cyclohexanecarboxamide,
bistrifluoroacetic acid salt [00625] The product from
Example 65 (10 mg, 0.022 mmol) was dissolved in
1-butanol. Hydrazine (66 mg, 1.32 mmol) was added and
the reaction mixture was heated to 118 0C using
microwave irradiation in a sealed tube for 4.5 h. The
reaction was cooled to rt and stirred for an
additional 8 h. The solvent and excess hydrazine were
removed in vacuo. The product was re-dissolved in
MeOHZH O (9: 1) containing 0.1% TFA. The solvent was
removed under vacuum to provide the title compound
(8.8 mg, 59%). HRMS (M + H) + for C26H31N7O, calcd
m/z: 458.2668, s : 458.2650. Example 70
/'an5-4-(Aminomethyl)-N-benzyl-N-((S)-2-phenyl-l-(4-ph
enyl-lH-imidazol-2- yl)ethyl)cyclohexanecarboxamide,
bistrifluoroacetic acid salt [00626] Part A:
(S)-N-Benzyl-2-phenyl-l-(4-phenyl-lH-imidazol-2-
yljethanamine: The product from Example 1 Part B (33
mg, 0.1 mmol) and benzaldehyde (16 mg, 0.15 mmol) were
dissolved in CH2Cl2 (4 mL). NaBH(OAc) 3 (32 mg, 0.15
mmol) was added, followed by a few drops of HOAc. The
reaction was stirred at rt for 48 h. The reaction was
diluted with CH2Cl2 and washed with water and brine.
It was dried over Na2SO4, filtered and evaporated in
vacuo to give 42 mg, of the crude product. MS 354.5
(M+H)+. [00627] Part B:
trans-4-(Aminomethyl)-N-benzyl-N-((S)-2-phenyl-l-(4-ph
enyllH- imidazol-2-yl)ethyl)cyclohexanecarboxamide,
bistrifluoroacetic acid sal: The product from Example
70 Part A was converted to the title compound
following the same procedures described in Example 2
Part A-B. 1H-NMR (500 MHz, d^-MeOH) 6 0.95 (m, 2 H),
1.25 (m, IH), 1.60 (m, 3 H), 1.80 (m, 3 H), 2.49 (t, J
= 8.52 Hz, IH),2.72 (d, J = 7.15 Hz, 2H), 3.53 (d, J =
3.30 Hz, 2 H), 4.80 (m, 2 H), 6.14 (t, J = 8.25Hz, 1
H), 7.00-7.53 (m, 16 H). MS 493.20 (M + H)+. [00628]
Examples 71-74 and Example 85 listed in Table 5 were
synthesized by appropriate application of the
procedures described for Example 70 or by
straightforward extension of the procedures described
for Example 70 by one skilled in the art. Example 77
tfrns-4-Aminomethyl-cyclohexanecarboxylic acid
[2-phenyl-l-(4-phenyl-l Hrimidazol-
2-yI)-ethyl]-amide, bistrifluoroacetic acid salt
[00629] Part A:
{4-[2-Phenyl-l-(4-phenyl-lH-imidazol-2-yl)-ethylcarbam
oyl]- cyclohexyl-methyl-carbamic acidphenyl ester The
product from Example 55 Part A (36 mg, 0.1 mmol) was
dissolved in THF/DMF (2:1, 6 niL) and cooled to 0 C.
Dicyclohexyl-carbodiimide (162 mg, 0.1 mmol) was added
to the solution. The resulting mixture was stirred at
0 C for 1 h. The product from Example 1 Part B (33 mg,
0.1 mmol) was added, and the reaction was warmed to 50
C for 5 h. The reaction was cooled to rt, diluted with
EtOAc, washed with water and brine (3X), dried over Na
SO4 filtered, and dried in vacuo. The title compound
was isolated by preparative HPLC to yield 27 mg (40%)
as a colorless solid. MS 552.1 (M+H) . [00630] Part B:
4-Aminomethyl-cyclohexanecarboxyIic acid
[2-phenyl-l-(4- phenyl-lH-imidazol-2-yl)-ethyl]
-amide: The product from Example 77 Part A (27 mg mg,
0.04 mmol) was converted to the final product (16 mg,
75%) using the procedure described for Example 50 Part
C. 1H-NMR (500 MHz, d^-MeOH) d 1.09 (m, 2 H), 1.19
(rn, 2H), 1.57 (m, IH), 1.81 (m, 2H) 1.92 (m, 2H),
2.76 (d, J = 6.60 Hz, 2H), 3.25 ( m, IH), 3.35 (m,
2H), 5.21 (t, J = 7.42 Hz, IH), 7.16 (d, J = 7.15 Hz,
2H), 7.24- 7.29 (m, 3H), 7.44-7.49 (m, 3H), 7.65 (d, J
= 8.24 Hz, 2H), 7.7 2(s, IH). MS 418.1 (M+l) +.Example
82
(S)-4-[2-[l-[4-(aminomethyI)cyclohexanecarboxamido]ami
no]-2-phenyIethyl]-4-
(bromo-lH-imidazol-5-yI)-benzamide [00631] Part A:
(4-{l-[5-Bromo-4-(4-carbamoyl-phenyl)-lH-imidazol-2-yl
]-2- phenyl-ethylcarbamoyl}-cyclohexylmethyl)-carbamic
acid tert-butyl ester. The product from Example 28
Part A (70 mg, 0.13 mmol) was dissolved in CHCl3 (10
mL) and treated with bromine (21 mg, 0.13 mmol). After
stirring for 16 h, the reaction was evaporated to
dryness in vacuo to yield 93 mg (>99%) of product. MS
625.3/627.3 (1:1; M+H)+. [00632] Part B:
4-(2-{l-[(4-Aminomethyl-cyclohexanecarbonyl)-amino]-2-
phenyl-ethyl}-5-bromo-lH-imidazol-4-yl)-benzamide: The
crude product from Example 82 Part A (93 mg, 0.13
mmol) was converted to the title compound (35.8 mg,
36%) using the procedure described for Example 2 Part
B. 1H-NMR (500 MHz, dj-MeOH) d 1.38 (m, 1H) 1.57 (m,
1H) 1.76 (d, J = 12.65 Hz, 1H) 1.85 (d, J = 9.90 Hz, 3
H) 2.23 (dt, J = 12.10, 3.30 Hz, 1H) 2.77 (d, J = 7.15
Hz, 2 H) 3.20 (dd, J = 13.20, 8.25 Hz, 1 H) 3.26 (dd,
J = 13.30, 7.70 Hz, 1H) 5.23 (t, J = 7.97 Hz, 1 H)
7.17 (d, J = 7.15 Hz, 2 H) 7.21 (d, J = 7.15 Hz, 1H)
7.26 (t, J = 7.15 Hz, 2 H) 7.75 (d, J = 8.80 Hz, 2 H)
7.95 (d, J = 8.80 Hz, 2 H). MS 524.3/526.3 (1:1; M +
H)+. Example 107
(S)-4-[2-[l-[4-(aminomethyl)cyclohexanecarboxamido]-2-
phenylethyl]-4-
(trifluoromethyl)-lH-imidazol-5-yl]-benzamide,
bis-trifluoroacetic acid salt [00633] Part A :
tians-{4-[(S) -l -(4-Bromo 5-trifl uoromethy
l-lH-imidazol-2-
yl)-2-phenyl~ethylcarbamoyl]-cyclohexylmethyl}-carbami
c acid tert-butyl ester: The product from Part A of
Example 32 was converted to the title compound by
sequential application of the procedures described for
Example 1 Part B, Example 2 Part A and Example 82 Part
A. MS: 573.3/575.3 (M+l) +. [00634] Part B :
trans-(4-{(S)-l-[4-(4-Carbamoyl-phenyl)-5-trifluoromet
hyllH-
imidazol-2-yl]-2-phenyl-ethylcarbamoyl}-cyclohexyhneth
yl)-carbamic acid tertbutyl ester. The product from
Example 107 Part A (47 mg, 0.069 mmol), 4-
carbamoylphenyl-boronic acid (30 mg, 0.18 mmol), K3PO4
(75 mg, 0.35 mmol), andPd(PPh3)4 (22 mg) were added
together with 6 mL of 1,4-dioxane. The mixture was
heated in a sealed tube in the microwave at 110 C for
1.5.h. The solvent was removed. The residue was
dissolved in EtOAc and washed with water and brine. It
was dried over MgSO4, concentrated, and purified by
flash chromatography (silica, EtOAc/hexane) to give 25
mg of the desired product. MS: 614.4 (M+l) +. [00635]
Part C: trans-4-(2-{(S) -l -[(4-Amino
nethyl-cyclohexanecarbonyl) -
amino]-2-phenyl-ethyl}-5-trifluoromethyl-lH-imidazol-4
-yl)-benzamide, bistrtfluoroacetic acid salt: The
product from Example 107 Part B was converted to
Example 107 (15 mg) by the appropriate application of
the procedure described for Example 2 Part B. MS:
514.3 (M+l) +. 1HNMR (400 MHz, d t-MeOH) d 1.04 (m,
2H), 1.39 (m, 2H), 1.57 (m, IH), 1.82 (m, 4H), 2.21
(m, IH), 2.76 (d, J= 7.03 Hz, 2H), 3.20 (m, 2H), 5.25
(m, IH), 7.20 (m, 5H), 7.50 (d, J = 8.35 Hz, 2H), 7.93
(d, J = 8.79 Hz, 2H). Example 108
N-{(S)-l-[4-(4-Carbamimidoyl-phenyl)-lH-imidazol-2-yl]
-2-phenyl-ethyl}- benzamide [00636] Hydroxylamine
hydrochloride (10 eq) was dissolved in DMSO ( 1 mL)
and triethylamine (10 eq) added. The mixture was
stirred for 5 min then filtered to remove
triethylamine hydrochloride. The compound of Example
178 Part A (80 mg) was added to the filtrate and the
mixture was heated at 65 C for 1-1.5 h. Reaction was
cooled to room temperature, diluted with ~10 mL water,
and resulting precipitate collected, washed with water
and dried to give the amidoxime intermediate (73 mg, +
84%). m/z 426.4 (M+H) . This material was suspended in
methylene chloride (10 mL) and acetic anhydride (0.040
mL) was added. The mixture was stirred for 20 min at
room temperature under Argon men evaporated to
dryness. The residue was dissolved in a mixture of
methanol/HOAc (10:1), 10% Pd/C was added and the
mixture was stirred under 1 atm H2 for 2 h. Catalyst
was removed by filtration, filtrate evaporated and
residue purified by prep Cl 8 HPLC to provide the bis
TFA salt of the title compound (65 mg, 60% ) IH NMR
(400 MHz, MeOH-D4) d 3.41 - 3.59 (m, 2 H) 5.53 (t,
J=8.13 Hz, 1 H) 7.20 - 7.31 (m, 5 H) 7.46 (t, J=7.69
Hz, 2 H) 7.56 (t, J=7.47 Hz, 1H) 7.84 (d, J=7.03 Hz, 2
H) 7.87 - 7.95 (m, 5 H) m/z 410.2 (M+H)+.Example 109
a"5-5-(2-{(S)-l-[(4-Aminomethyl-cyclohexanecarbonyI)-a
mino]-2-phenylethyl}-
lH-imidazol-4-yl)-2-cyano-benzoic acid,
bistrifluoroacetic acid salt [00637] Part A:
-Acetyl-l-cyano-benzoic acid methyl ester. Triflic
anhydride (10 g, 35.4 mmol)was added dropwise to a
cold (-40 C ) solution of 5-acetyl-2- hydroxy-benzoic
acid methyl ester (6.9 g, 35.4 mmol) and DIPEA (5.3 g,
42.5 mmol) in CH2Cl2 (100 mL). The reaction was warmed
to -10 C and stirred for 16 h. The reaction was warmed
to rt, evaporated to dryness in vacuo, and
re-dissolved in EtOAc. The organic layer was washed
with 1A sat. brine, dried over MgSO4 filtered and
evaporated in vacuo. A portion of the crude triflate
(5.01 g, 15.3 mmol) was dissolved in DMF (40 mL).
Palladium (0) tetrakis(triphenylphosphine) (1.3 g, 1.1
mmol) and zinc cyanide (2.16 g, 18.4 mmol) were added
to the flask, and the mixture was heated to 90 0C for
2.5 h. The reaction was cooled to rt and stirred with
a 1:1 solution of cone. NH4OH and water (160 mL). The
resulting suspension was extracted with ETOAc. The
combined organic extracts were washed with V sat.
brine, dried over MgSO4, filtered and evaporated in
vacuo. The title compound was isolated by SiO2
chromatography to yield 439 mg (14%) of a white solid.
MS 221.1 (M+NH4)+. [00638] Part B:
5-(2-Bromo-acetyl)-2-cyano~benzoic acid methyl ester.
The product from Example 109 Part A (107 mg, 0.53
mmol) was dissolved in CH2Cl2 (5 mL) and treated with
bromine (84 mg, 0.53 mmol). The solution changed color
from rust red to yellow after 3 h indicating the
reaction was complete. The reaction was diluted with
CH2Cl2, washed with sat'd NaHCO3, dried over Na2SO4,
filtered and evaporated in vacuo to yield 160 mg
(>99%) of a colorless solid. 1H NMR (500 MHz, CDCl3) d
4.05 (s, 3 H) 4.47 (s, 2 H) 7.97 (d, J = 7.70 Hz, 1 H)
8.26 (m, 1 H) 8.69 (s, 1 H). [00639] Part C:
(S)-2-{[4-(tert-Butoxycarbonylamino-methyl)-
cyclohexanecarbonyl]-amino}-3-phenyl-propionic acid:
4-(tert-
Butoxycarbonylamino-methyl)-cyclohexanecarboxylic acid
(1.7 g, 6.6 mmol) and ethyl phenylalanine
hydrochloride (2.0 g, 6.6 mmol) were dissolved in DMF
(30 mL)and combined with HOAt (0.5 M in DMF, 16 mL, 8
mmol) and 4-methylmorpholine (2.33 g, 23 mmol). To
this mixture was added EDCI (1.76 g, 9.2 mmol). The
reaction was stirred at rt for 12 h, diluted with
EtOAc, washed several times with 1A sat'd brine, dried
over MgS04, filtered and evaporated in vacuo to yield
2.8 g (99%) of a colorless solid which was dissolved
in MeOH (30 mL) and treated with 1N NaOH (19 mL) at rt
for 3 h. The MeOH was removed in vacuo and the residue
redissolved in water. The aqueous solution was
acidified with 1N HCl to pH 1 and extracted with
EtOAc. The combined organic extracts were dried over
MgSO4, filtered and concentrated in vacuo to yield 2.5
g (95%) of the title compound as the free acid. MS
403.0 (M+H+). [00640] Part D:
5-[2-((SJ-l-{[4-(tert-Butoxycarbonylamino-methyl)-
cyclohexanecarbonyl]-amino}-2-phenyl-ethyl)-lH-imidazo
l-4-yl]-2-cyano-benzoic acid ethyl ester. The product
from Example 109 Part B (149 mg, 0.53 mmol) and the
product from Example 109 Part D (214 mg, 0.53 mmol)
were combined according to the procedure described for
Example 1 Part A to yield 73.6 mg (24%) of the title
compound. MS 584.4 (M-H+) . [00641] Part E:
5-(2-{(S)-l-[(4-Aminomethyl-cyclohexanecarbonyl)-amino
]-2- phenyl-ethyl}-lH-imidazol-4-yl)-2-cyano-benzoic
acid: The product from Example 109 Part B (149 mg,
0.53 mmol) and the product from Example 109 Part D
(214 mg, 0.53 mmol) were combined according to the
procedure described for Example 1 Part A to yield 73.6
mg (24%) of the title compound. MS 584.4 (M-H+) .
[00642] Part F:
5-(2-{(S)-l-[(4-Aminomethyl-cyclohexanecarbonyl)-amino
]-2- phenyl-ethyl}-lH-imidazol-4-yl)-2-cyano-benzoic
acid: The product from Example 109 Part E (13 mg,
0.022 mmol) was dissolved in anhyd. MeOH and cooled to
0 C. Anhyd. ammonia gas was bubbled into the solution
for ca. 15 min, then the reaction vessel was tightly
capped and the reaction stirred for 24 h at rt. The
reaction was sparged with nitrogen and evaporated to
dryness. The crude product was dissolved in 10% TFA in
CH2Cl2 (v/v) and stirred for 16 h at rt. The solvent
and TFA were evaporated in vacuo. The crude product
was re-dissolved in MeOHZH2O (9: 1) containing 0.1%
TFA. The title compound was isolated as a colorless
glass via preparative HPLC to yield 2.0 mg (19%). 1H
NMR (500 MHz, d^MeOH) D 1.06 (m, 2 H) 1.39 (m, 2 H)
1.57 (m, 1H) 1.79 (d, J = 12.10 Hz, 1H) 1.86 (d, J =
12.10 Hz, 3H) 2.26 (m, 1 H) 2.77 (d, J = 6.60 Hz, 2 H)
3.33 (d, J = 8.25 Hz, 2 H) 5.32 (t, J = 7.97 Hz, 1 H)
7.19 (d, J = 6.60 Hz, 2 H) 7.22 (m, 1 H) 7.28 (t, J =
7.15 Hz, 3 H) 7.92 (s, 2 H) 8.09 (d, J = 7.70 Hz, 1 H)
8.13 (s, 1 H). MS 472.3 (M+H+)+. Example 113
(S)-N-[l-[4-(3-amino-lH-indazol-6-yl)-5-bromo-lH-imida
zol-2-yl]-2- phenylethyl] -4-(aminomethyl)-
trans-cyclohexanecarboxamide, bistrifluoroacetic acid
salt [00643] Example 113 was synthesized by
appropriate application of the procedures described in
Example 120, except that the procedure for Example 82
Part A was used in place of the procedure for Example
120 Part D . 1H NMR (500 MHz, ( 4-MeOH) d 1.05 (m, 2
H) 1.39 (m, 2 H) 1.57 (m, 1 H) 1.75 (bd, J=I 2.10 Hz,
1 H) 1.85 (bd, J=I 3.20 Hz, 3 H) 2.22 (m, 1 H) 2.77
(d, J=7.15 Hz, 2 H) 3.16 (dd, J=13.20, 8.25 Hz, 1H)
3.24 (dd, J=I 3.20, 7.40 Hz, 1 H) 5.21 (t, J=7.97 Hz,
1 H) 7.18 (m, 3 H) 7.25 (t, J=7.42 Hz, 2 H) 7.47 (d,
J=9.90 Hz, 1 H) 7.70 (s, 1 H) 7.92 (d, J=8.25 Hz, 1
H). MS: 536 (M+H+)+. Example 114
(S)-5-[4-(carbamoylphenyl]-2-[l-[4-(aminomethyl)cycloh
exanecarboxamido]-2-
phenylethyl]-lH-imidazole-4-carboxylic acid, methyl
ester, bis-trifluoroacetic acid salt [00644] Part A:
2-((S)-l-tert-Butoxycarbonylamino-2-phenyl-ethyl)-3Him
idazole- 4-carboxylic acid methyl ester. The compound
from Part B of Example 32 (0.42 g, 1.07 mmol) was
dissolved in MeOH (8 mL) and TFA (0.8 mL) was added.
The mixture was stirred at RT under N2 for 30 minutes.
Aqueous NaHCO 3 was added and the MeOH was removed.
The aqueous was extracted with CH2Cl . The CH2Cl2
solution was washed with brine, dried over MgSO4, and
concentrated to a yellow foam (0.40 g). LC/MS: 346.4
(M+l) +. [00645] Part B:
5-Bromo-2-((S)-l-tert-butoxycarbonylamino-2-phenyl-eth
yl)- 3H-imidazole-4-carboxylic acid methyl ester. The
product from Example 114 Part A ( 1.2 g of 83% pure,
0.28 rnmol) was dissolved in CHCl3 (20 mL) and NBS
(0.93 g,0.41 mmol) was added. The mixture was stirred
at RT under N2 for 1.5 h. It was diluted with CHCl3
and washed with water and brine. It was then dried
over MgSO4 and concentrated to a white solid (0.79 g).
MS: 424.4/426.2 (M+l) +. [00646] Part C:
trans-5-Bromo-2-((S)-l-{[4-(tert-butoxycarbonylaminome
thyl)-
cyclohexanecarbonylJ-amino}-2-phenyI-ethyl)-3H-imidazo
le-4-carboxylic acid methyl ester. The product from
Example 114 Part B was converted to the title compound
by sequential application of the procedures described
for Example 1 Part B and Example 2 Part A. LC/MS:
563.3 (M+l) +. [00647] Part D:
trans-2-{(S)-l-[(4-Aminomethyl-cyclohexanecarbonyl)-
amino]-2-phenyl-ethyl}-5-(4-carbamoyl-phenyl)-3H-imida
zole-4-carboxylic acid methyl ester,
bis-irifluoroacetic acid salt: The product from
Example 114 Part C was converted to Example 114 by
sequential application of the procedures described for
Example 107 Part B and Example 2 Part B. MS: 504.4
(M+l) +. 1HNMR (400 MHz, d4-MeOH) d 1.05 (m, 2H), 1.39
(m, 2H), 1.57 (m, IH), 1.81 (m, 4H), 2.23 (m, IH),
2.77 (d, J = 7.03 Hz, 2H), 3.24 (m, 2H), 3.82 (s, 3H),
5.28 (t, J = 7.91 Hz, IH), 7.21 (m, 5H), 7.76 (d, J =
8.35 Hz, 2H), 7.94 (d, J = 8.35 Hz, 2H). Example 117
(S)-N-[l-[4-[4-(carbamoyl)phenyl]-lH-imidazol-2-yl]-2-
phenylethyl]-4- (aminomethyl)- benzamide [00648] This
compound was prepared by appropriate application of
the methods described in Example 28. MS: 440.2 (M+l)
+. 1HNMR (400 MHz, (I4- MeOH) 6 3.53 (m, 2H), 4.19 (s,
2H), 5.55 (m, IH), 7.27 (m, 5H), 7.57 (m, 2H), 7.77
(m, 2H), 7.80-8.02 (m, 5H). Example 118
4-Aminomethyl-iV-{(S)-l - [4-(4-carbamoyI-phenyl)-l
r-imidazol-2-yl]-2-phenylethyl}- 2-fluoro-benzamide
[00649] Example 118 was prepared by appropriate
application of the methods described in Example 28.
MS: 458.2 (M+l) +. 1HNMR (400 MHz, I4-MeOH) d 3.47
(dd, J = 13.84 and 8.13 Hz, 2H), 4.18 (s, 2H), 5.59
(t, J = 7.91 Hz, IH), 7.29 (m, 7H), 7.77 (m, 3H), 7.89
(s, IH), 7.98 (d, J = 8.79 Hz, 2H).Example 119 a
s-2-{(S)-l-[(4-Aminomethyl-cyclohexanecarbonyl)-amino]
-2-phenyl-ethyl}-5-
(4-carboxy-phenyl)-3#-imidazole-4-carboxylie acid,
bis-trifluoroacetic acid salt [00650] The product from
Example 114 was hydrolyzed with LiOH/THF to give the
Example 119. MS: 491.4 (M+1)+. 1HNMR (400 MHz, 4-MeOH)
d 1.05 (dd, J = 12.52 and 4.17 Hz, 2H), 1.39 (m, 2H),
1.57 (m, IH), 1.85 (m, 4H), 2.23 (m, IH), 2.77 (d, J =
7.03 Hz, 2H), 3.23 (m, 2H), 5.29 (t, J = 7.91 Hz, IH),
7.21 (m, 5H), 7.81 (d, J = 8.35 Hz, 2H), 8.06 (d, J =
8.79 Hz, 2H). Example 120
(S)-N-[l-[4-(3-amino-lH-indazol-6-yl)-5-chloro-lH-imid
azol-2-yl]-2- phenylethyl]-4-(aminomethyl)-fr
a"5-cyclohexanecarboxamide, bis-trifluoroacetic acid
salt [00651] Part A: 4-Cyano-3-fluorobenzoic acid:
4-Bromo-3-fluorobenzoic acid (7.5 g, 0.034 mol),
Zn(CN)2 (4.0 g, 0.034 mol) and Pd(PPh3)4 (3.95 g,
0.0034 mol) were added together with 60 mL of DMF
(degassed). The mixture was heated at 90 0C under N2
for 3 h. It was cooled to room temperature and
filtered to remove insoluble inorganic salts
(discarded). The filtrate was diluted with water and
extracted with EtOAc. The EtOAc mixture was washed
with water, brine, dried over MgSO4, and concentrated
to yield 4.5 g of the desired product with 90% purity.
This material was taken into the next step without
further purification. 1H-NMR (500 MHz, d^MeOH) d 7.82
(m, IH), 7.90 (m, 3H), 7.56 (d, J = 10.0 Hz, IH), 7.68
(s, IH), 7.96 (d, J = 8.4 Hz, IH). [00652] Part B:
4-(2-Bromoacetyl)-2-fluorobenzonit ii.le: 4-Cyano-3-
fluorobenzoic acid (4.0 g of 90% pure material, 0.02
mol) was dissolved in CH2Cl (50 mL). To it was added
dropwise oxalyl chloride over 15 minutes (2.3 mL,
0.026 mol). The mixture was stirred at rt for 1 h and
then heated at reflux for 1 h under N2. The solvent
was removed, and the residue was redissolved in CH3CN
(50 mL). This solution was cooled to -15 0C, and to it
was added (trimethylsilyl)diazomethane ( 11.5 mL of
2.0M in hexane) dropwise over 20 minutes. The
resulting mixture was stirredat -15 0C for 1 Ii under
N . To it was added dropwise a solution of HBr in HOAc
(4.25 niL of 33% wt) over 20 minutes, and the reaction
mixture was stirred at -15 C for 20 minutes. The
solvent was removed, and the residue was dissolved in
EtOAc, washed with water, brine, dried over MgSO , and
concentrated to 3.2 g of the desired product. MS: 240.
1, 242. 1, (M+H)+. 1H-NMR (400 MHz, (I4-MeOH) d 2.42
(s, 2H), 7.76-7.85 (m, 3H). [00653] Part C: tert-butyl
(S)-l-(4-(4-cyano-3-fluorophenyl)-lH-imidazol-2-
yl)-2-phenylethylcarbamate:
4-(2-Bromoacetyl)-2-fluorobenzonitrile (3.2 g 0.013
mol), L-Boc-phenylalanine (3.5 g 0.013 mol), and
Cs2CO3 (2.6 g, 0.008 mol) were added together with DMF
(20 niL). The mixture was stirred at 15 0C for 1 h
under N . It was diluted with 100 mL of EtOAc, washed
with water, brine, dried over MgSO 4, concentrated,
and purified by flash chromatography ( 120 g x 2
silica, 10- 55% EtOAc in hexane) to give 3.5 g of the
desired ester. LC/MS: 425.3. This material was then
combined with ammonium acetate (12 g) and suspended in
xylenes ( 100 mL). The mixture was heated under N at
150 0C for 2.5 h in a flask equipped with a Dean-Stark
trap. The xylenes were removed. The residue was
dissolved in EtOAc, and washed with water and brine.
It was dried over MgSO 4, concentrated, 



and purified by flash chromatography ( 120 g x 2
silica, 15-70% EtOAc in hexane) to give 2.2 g of the
desired imidazole. MS: 407 (M+H)+. 1H-NMR (400 MHz,
CDCl3) d 1.39 (s, 9H), 3.30 (m, 2H), 4.86 (d, J = 6.59
Hz, IH), 5.32 (d, J = 7.47 Hz, IH), 7.14- 7.24 (m,
6H), 7.53-7.61 (m, 3H). [00654] Part D: tert-butyl
(S)-l-(5-chloro-4-(4-cyano-3-fluoropheny1)-lHimidazol-
2-yl)-2-phenylethylcarbamate: The product from Example
120 Part C (2.2 g, 5.4 mmol) and N-chlorosuccinimide
(0.80 g, 6.7 mmol) were added together with CH3CN (IOO
mL). The mixture was heated at reflux for 7 h under N
. The solvent was removed, and the residue was
dissolved in EtOAc. It was washed with water, aqueous
NaHCO 3, and brine, dried over MgSO 4, and
concentrated to give 2.4 g of foam. MS: 441.3, (M+H)+.
1H-NMR (400 MHz, CDCl3) d 1.27 (s, 9H), 3.23 (m, 2H),
4.89 (m, IH), 5.46 (d, J = 7.03 Hz, IH), 7.07 (d, J =
6.15 Hz, 2H), 7.25-7.26 (m, 5H), 7.54 (m, IH). [00655]
Part E:
4-(2-((S)-l~amino-2-pheny1ethyl)-5-chloro-lH-imidazol-
4-yl)- 2-fluorobemonitrile: The product from Example
120 Part D (0.20 g, 0.45 mmol) wasstirred with CH2Cl2
(6 mL) and TFA ( 1.5 mL) under N2 for 0.5 h. The
solvents were removed. The residue was dried under
vacuum to give 0.26 g of the bis-TFA salt. MS: 340.94,
(M+H)+. 1H-NMR (400 MHz, Cl 4-MeOH) d 3.33 (m, 2H),
4.56 (dd, J = 8.57, 6.37 Hz, IH), 7.12 (d, J = 6.59
Hz, 2H)3 7.25-7.30 (m, 3H), 7.67 (m, 2H), 7.81 (m,
IH). [00656] Part F:
trans-(4-{(S)-l-[5-Chloro-4-(4-cyano-3-fluoro-pheny1)-
lHimidazol-
2-yl)1-2-phenyl-ethylcarbamoyl}-cyclohexylmethyl)-carb
wnic acid tert-butyl ester. Boc-tranexamic acid (0.14
g, 0.54 mmol), Bop reagent (0.24 g, 0.54 mmol) and TEA
(0.38 mL, 2.7 mmol) were added together with 10 mL of
THF. The mixture was stirred at rt for 15 minutes
under N2 and the product from Example 120 Part E (0.26
g, 0.45 mmol) was added. The resulting mixture was
heated at 75 0C for 15 minutes under N2. The reaction
mixture was cooled to rt and the solvent was removed.
The residue was dissolved in EtOAc and washed with
water and brine. It was dried over MgSO4,
concentrated, and purified by flash chromatography (40
g silica, 10-100% EtOAc in hexane) to give 0.21 g of
the desired product. MS: 580.3, (M+H)+. 1H-NMR (400
MHz, (I4-MeOH) d 0.94 (m, 2H), 1.25-1.37 (m, 4H), 1.42
(s, 9H), 1.76-1.79 (m, 3H), 2.15 (m, IH), 2.85 (m,
2H), 3.20-3.30 (m, 2H), 5.17 (m, IH) 3 7.16-7.23 (m,
5H), 7.67-7.80 (m, 3H). [00657] Part G:
trans-4-Aminomethyl-cyclohexanecarboxylic acid
((S)-I-[Schloro-
4-(4-cyano-3-fluoro-phenyl)-lH-imidazol-2-yl]-2-phenyl
-ethyl}-amide: The product from Example 120 Part F
(0.21 g, 0.36 mmol) was stirred with CH2Cl2 (8 mL) and
TFA (2 mL) under N2 for 0.5 h. The solvents were
removed. The residue was dried under vacuum to give
0.25 g of the bis-TFA salt. MS: 480.3, (M+H)+. [00658]
Part H: trans-4-Aminomethyl-cyclohexanecarboxylic acid
{(S)-l-[4-
(3-amino-lH-indazol-6-yl)-5-chloro-lH-i7mdazol-2-yl]-2
-phenyl-ethyl}-amide, bistrifluoroacetic acid salt:
The product from Example 120 Part G (0.21 g, 0.36
mmol) and hydrazine monohydrate (0.69 mL) were added
together with 8mL of n-butanol. The mixture was heated
at 120 0C under N2 for 1 h. The solvent was removed.
The residue was purified by reverse phase HPLC to give
0.14 g of the title compound as the bis-TFA salt. MS:
492.3, (M+H) . 1H-NMR (400 MHz DMSO-d6) d 0.82-0.84
(m, 2H), 1.11-1.22 (m, 2H), 1.36 (m, IH) 3 1.52 (m,
IH) 1.61-1.70 (m, 3H)3 2.02 (m,IH), 2.52-2.61 (m, 2H),
2.94-3.09 (m, 2H), 5.15 (m, IH)5 7.13-7.20 (m, 5H),
7.77- 8.27 (m, 3H). Example 121
N-((S)-l-(4-(3-amino-lH-indazol-6-yI)-5-chIoro-lH-imid
azoI-2-yl)-2- phenylethyl)-4-(aminomethyI)benzamide,
bis-trifluoroacetic acid salt [00659] Example 121 was
prepared by the appropriate application of the
procedures described for Example 120, where
4-((tertbutoxycarbamoyl) methyl)benzoic acid instead
of Boc-tranexamic acid was used in Example 120 Part F.
MS: 486.3, (M+H)+. 1HNMR (500 MHz, d4-MeOH) d 3.33-
3.35 (m, 2H), 4.18 (s, 2H), 5.44 (t, J = 7.42 Hz, IH),
7.22-7.25 (m, 5H), 7.52-7.55 (m, 3H), 7.72 (s, IH)
7.88 (d, J = 8.25 Hz, 2H), 7.97 (d, J = 8.80 Hz, IH).
Example 122
3-amino-N-((S)-l-(4-(3-amino-lH-mdazol-6-yl)-5-chloro-
lH-imidazoI-2-yl)-2-
phenylethyl)-lH-indazole-6-carboxamide,
bis-trifluoroacetic acid salt [00660] Part A:
tert-Butyl
(S)-l-(4-(3-amino-lH-indazol-6-yl)-5-chloro-lHimidazol
- 2-yl)-2-phenylethylcarbamate: The product from part
D of Example 120 (0.52 g, 1.2 mmol) was converted to
the aminoindazole by appropriate application of the
method described in Part H of Example 120. MS: 453.3
(M+H)+. Part B: 6-(2-((S)-I
-amino-2-phenylethyl)-5-chloro-lH-imidazol-4-yl)-lH-in
dazol-3- amine: The Boc protecting group in the
product from Example 122 Part A was removed with TFA
as described in Part G of Example 120. LC/MS: 353.1
(M-H)+. [00661] Part C:
N-((S)-l-(4-(3-Amino-lH-indazol-6-yl)-5-chloro-lH-imid
azol- 2-yl)-2-phenylethyl)-4-cyano-3-fluorobenzamide:
The product from Example 122 Part B was coupled with
4-cyano-3-fluorobenzoic acid using the methods
described in Part F of Example 120. MS: 500.3 (M+H)+.
[00662] Part D:
3-amino-N-((S)-l-(4-(3-amino-lH-indazol-6-yl)-5-chloro
-lHimidazol-
2-yl)-2-phenylethyl)-lH-indazole-6-carboxamide,
bis-trifluoroacetic acid salt: The product from
Example 122 Part C was converted to Example 122 using
the method described in Part H of Example 120. MS:
510.3 (M-H) . 1HNMR (400 MHz,Cl 4-MeOH) d 3.37 ( m,
2H), 5.45 (t, J = 7.42 Hz, IH), 7.23-7.27 (m, 5H),
7.54-7.58 (m, 2H), 7.72 (s, IH), 7.86 (s, IH),
7.91-7.97 (m, 2H). Example 123
3-amino-N-((S)-l-(4-(3-amlno-lH-indazol-6-yl)-5-chloro
-lH-imidazol-2-yl)-2-
phenylethyI)benzo[d]isoxazole-6-carboxamide,
bis-trifluoroacetic acid salt [00663] The product from
Part C of Example 122 was converted to the
aminobenzisoxazole with acetohydroxamic acid and
potassium carbonate in DMF. MS: 513.1 (M+l) +. 1HNMR
(400 MHz, d^MeOH) 3.37 (m, 2H), 5.44 (t, J = 7.42 Hz,
IH), 7.23-7.27 (m, 5H), 7.54 (d, J = 8.79 Hz, IH),
7.68 (d, J = 8.24Hz, IH), 7.72 (s, IH), 7.82 (d, J =
8.24 Hz, IH), 7.83 (s, IH), 7.97 (d, J = 8.79 Hz, IH).
Example 124
N-((S)-l-(4-(3-amino-lH-indazol-6-yl)-5-chloro-lH-imid
azol-2-yl)-2-
phenylethyl)-4-(aminomethyI)-2-fluorobenzamide,
bis-trifluoroacetic acid salt [00664] Example 124 was
prepared by appropriate application of the procedures
described for Example 120, where
4-cyano-2-fluorobenzoic acid instead of Boc-tranexamic
acid was used in Example 120 Part F. The cyano group
was reduced with (Boc)2O/NiCl2/NaBH4 in MeOH at 0 0C.
The title compound was isolated as the bis-TFA salt
after TFA deprotection by appropriate application of
the procedure described for Example 2 Part B. MS:
504.1, (M+H)+. 1H-NMR (400 MHz, d4-MeOH) d 3.34 (m, 2H
), 4.18 (s, 2H), 5.44 (t, J = 7.42 Hz, IH), 7.20-7.27
(m, 5H), 7.33-7.35 (m, 2H), 7.54 (dd, J = 8.34 Hz and
1.31 Hz, IH), 7.75 (m, 2H), 7.97 (d, J = 9.22 Hz, IH).
Example 128
N-((S)-l-(4-(3-amino-lH-indazol-6-yl)-5-chloro-lH-imid
azoI-2-yl)-2- phenylethyl)-4-chloro-2-fluorobenzamide,
bis-trifluoroacetic acid salt [00665] Example 128 was
prepared similarly by appropriate application of the
procedures for Example 120, where
4-chloro-2-fluorobenzoic acid instead of Boctranexamic
acid used in Example 120 Part F. MS: 509.3, (M+H)+.
1H-NMR (500 MHz, d4-MeOH) d 3.34 (m, 2H ), 5.44 (t, J
= 7.42 Hz, IH), 7.21-7.34 (m, 7H), 7.53(dd, J = 8.79
Hz and 1.1 Hz3 IH), 7.66 (t, J = 8.24 Hz, IH), 7.72
(s, IH), 7.99 (d, J = 8.79 Hz5 IH). Example 129
N-((S)-l-(4-(3-amino-lH-indazol-6-yI)-5-chloro-lH-imid
azoI-2-yl)-2-
phenylethyl)-2-fluoro-5-methoxybenzamide,
bis-trifluoroacetic acid salt [00666] Example 121 was
prepared similarly by appropriate application of the
procedures described for Example 120, where
2-fluoro-5-methoxybenzoic acid instead of
Boc-tranexamic acid used in Example 120 Part F. MS:
505.3, (M+H)+. 1H-NMR (500 MHz, d4-Me0H) d 3.34 ( m,
2H), 3.78 (s, 3H), 5.44 (t, J= 7.42 Hz, IH), 7.06 (m,
IH), 7.12 (m, IH), 7.19 (m, IH), 7.23-7.27 (m, 5H),
7.55 (dd, J = 8.79 Hz and 1.1 Hz, IH), 7.73 (s, IH),
7.98 (d, J = 8.79 Hz, IH). Example 130
(S)-4-[2-[(l-[4-(aminomethyl)cyclohexanecarboxamido]-2
-phenylethyl]-4-chlorolH- imidazol-5-yl]-benzamide,
bis-trifluoroacetic acid salt [00667] The product from
Part A of Example 28 was chlorinated with NCS/CHC13 at
RT using the procedure described in Example 120 Part
D. The Boc group was then removed using the procedure
for Example 2 Part B to give the final product as the
bis-TFA salt. MS: 506.2 (M+l) +. 1HNMR (400 MHz,
(I4-MeOH) d 1.05 (m, 2H), 1.38 (m, 2H), 1.56 (m, IH),
1.75 (m, IH), 1.85 (d, J = 10.55 Hz, 3H), 2.20 (m,
IH), 2.76 (d, J = 7.03 Hz, 2H), 3.17 (m, 2H), 5.20 (t,
J = 7.91 Hz, IH), 7.21 (m, 5H), 7.73 (d, J = 8.79 Hz,
2H), 7.92 (d, J = 8.79 Hz, 2H). Example 131
fmns-Cyclohexane-l,4-dicarboxylic acid 1-amide
4-({(S)-l-[4-(3-amino-lJ  - indazol-6-yl)-5-chloro-lJ
-imidazol-2-yl]-2-phenyl-ethyl}-amide),
bistrifluoroacetic acid salt [00668] Example 131 was
prepared similarly by appropriate application of the
procedures for Example 120, where 4-trans-
(methoxycarbonyl)cyclohexanecarboxylic acid instead of
Boc-tranexamic acid was used in Example 120 Part F.
The intermediate methyl ester was then converted to
theamide by sequential application of the procedures
used for Example 26 Part A and Example 44 Part A. MS:
506.2 , (M+H)+. 1HNMR (500 MHz, 4-MeOH) d 1.33- 1.38
(m, IH), 1.45-1.48 (m, 3H), 1.72 (m, IH) 1.88 (m, 3H)3
2.18-2.23 (m, 2H), 3.17 ( m, IH ), 3.26 (m, IH), 5.21
(t, J = 7.42 Hz, IH), 7.19 (m, 3H), 7.25 (m, 2H), 7.52
(dd, J = 8.24 Hz and 1.1 Hz, IH), 7.70 (s, IH), 7.99
(d, J = 8.24 Hz, IH). Example 132
(S)-N-[l-[4-(3-amino-lH-indazol-6-yl)-5-chloro-lH-imid
azol-2-yl]-2- phenylethyl]-l,4-benzenedicarboxamide,
bis-trifluoroacetic acid salt [00669] Example 132 was
prepared by appropriate application of the procedures
described for Example 120 wherein 4-carbamoylbenzoic
acid was used instead of Boc-tranexamic acid in
Example 120 Part F. MS: 500.1, (M+H)+. 1HNMR (500 MHz,
d4-MeOH) d 3.34 ( m, 2H), 5.44 (t, J = 7.42 Hz, IH),
7.24-7.26 (m, 5H), 7.54 (dd, J = 8.79 and 1.1 Hz, IH),
7.72 (s, IH), 7.89 (d, J = 8.3 Hz, 2H), 7.95 (d, J =
8.3 Hz, 2H), 7.97 (d, J = 8.79 Hz, IH). Example 135
(S)-4-[2-[l-[4-(aminomethyl)cyclohexanecarboxamido]-2-
phenylethyl]-4-phenyllH- imidazol-5-yl]-benzamide,
bis-trifluoroacetic acid salt [00670] The product from
Part A of Example 28 was converted to (4-((S)-I-
[5-Bromo-4-(4-carbamoyl-phenyl)-l
-imidazol-2-yl]-2-phenyl-ethylcarbamoyl}-
cyclohexylmethyl)-carbamic acid tert-butyl ester by
appropriate application of the procedure for Example
82 Part A. This compound was then coupled with phenyl
boronic acid by appropriate application of the
conditions described for Example 107 Part B.
Deprotection of the Boc group with TFA using the
procedure from Example 2 Part B afforded the Example
135 as the bis-TFA salt. MS: 522.4 (M+l) +. 1HNMR (400
MHz, d4-MeOH) d d 1.07 (m, 2H), 1.42 (m, 2H), 1.59 (m,
IH), 1.85 (m, 4H), 2.30 (m, IH), 2.78 (d, J = 6.59 Hz,
2H), 3.41 (m, 2H), 5.32 (t, J = 8.13 Hz, IH), 7.29 (m,
7H), 7.44 (m, 2H), 7.90 (d, J = 8.35 Hz, 2H).Example
136
l-amino-N-((S)-l-(4-(3-amino-lH-indazol-6-yl)-5-chloro
-lH-imidazol-2-yl)-2-
phenylethyI)-isoquinoline-6-carboxamide,
bis-trifluoroacetic acid salt [00671] This product was
prepared using l-aminoisoquinoline-6-carboxylic acid
from Part D of Example 147 and the product from Part E
of Example 120 by sequential application of the
procedures described for Example 147 Part F and
Example 120 Part F. MS: 523.2 (M+l) +. 1HNMR (400 MHz,
d4-MeOH) d 3.39 (dd, J = 15.82, 7.91 Hz, 2H) ,5.48 (t,
J = 7.91 Hz, IH), 7.25-7.27 (m, 6H), 7.52 (d, J = 10.1
1 Hz, IH), 7.61 (d, J = 7.03 Hz, IH), 7.72 (s, IH),
7.96 (d, J = 8.35 Hz, IH), 8.08 (dd, J = 8.79, 1.76
Hz, IH) ,8.30 (s, IH) ,8.49 (d, J = 8.79 Hz, IH).
Example 137
l-amino-N-((S)-l-(4-(3-amino-lH-indazol-6-yl)-5-chloro
-lH-imidazol-2-yl)-2-
phenylethyl)-5,6,7,8-tetrahydroisoquinoline-6-carboxam
ide, bis-trifluoroacetic acid salt [00672] Example 137
was prepared from the product of Part F of Example 147
by appropriate application of the procedures for
Example 120 Part H. MS: 527.3 (M+l) +. 1HNMR (400 MHz,
( 4-MeOH) d 2.44 (m, 2H), 2.76(m, 2H), 2.88 (m, IH),
3:21 (m, 2H), 3.34 ( m, 2H ) 5.29 (m, IH), 6.66 (t, J
= 7.9 Hz, IH), 7.24 (m,5H), 7.56 (m, 2H), 7.73 (s,
IH), 7.97 (d, J = 7.9 Hz, IH). Example 138
2-(3-amino-lH-indazol-6-yl)-N-((S)-l-(4-(3-amino-lH-in
dazol-6-yl)-5-chloro-lHimidazol-
2-yI)-2-phenylethyl)acetamide, bis-trifluoroacetic
acid salt [00673] This compound was prepared by
appropriate application of the methods described for
Example 122, Avherein 2-(4-cyano-3-fluorophenyl)acetic
acid ws replaced by 4-cyano-3-fluorobenzoic acid. MS:
526.3 (M+l) +. 1HNMR (400 MHz, d4-Me0H) d 3.17( m,
IH), 3.26 (m, IH), 3.69(d, J = 5.71 Hz, 2H), 5.26 (t,
J = 7.03 Hz, IH), 7.02 (d, J = 8.34 Hz, IH), 7.16
(m,5H), 7.26 (s, IH), 7.52 (d, J = 8.79 Hz, IH),
7.71(s, IH), 7.81 (d, J = 8.34 Hz, IH), 7.97(d, J =
8.79 Hz, IH).Example 139
<m"s-4-(2-{(S)-l-[(4-Aminomethyl-cyclohexanecarbonyl)-
amino]-2-phenylethyl}- 5-bromo-l-methyl-ll
-imidazol-4-yI)-benzamide, bis-trifluoroacetic acid
salt [00674] The product from Example 82 Part A was
methylated with MeI/K2CO3/DMF. The major isomer
isolated was deprotected using the procedure described
for Example 2 Part B to give Example 139. MS:
538.2/540.2 (M+l) +. HNMR (400 MHz, 4-MeOH) d 1.04 (m,
2H), 1.39 (m, 2H), 1.56 (m, IH), 1.80 (m, 4H), 2.20
(m, IH), 2.76 (d, J = 7.03 Hz, 2H), 3.27 (m, 2H), 3.41
(s, 3H), 5.35 (t, J = 7.91 Hz, IH), 7.22 (rn, 5H),
7.96(m, 4H). Example 140
4-Aminomethyl-iV-{(S)-l-[4-(4-carbamoyl-phenyI)-li
-imidazol-2-yl]-2-phenylethyl}-
2-ethylamino-benzamide, bis-trifluoroacetic acid salt
[00675] Part A: tert-Butyl 4-cyano-2-fluorobenzoate:
4-Cyano-2-fluorobenzoic acid (1.0 g, 6.1 mrnol) was
dissolved in t-BuOH (9 mL) and THF (3 niL). Boc
anhydride (2.64 g, 12.1 mmol) was added followed by
DMAP (0.24 g, 1.97 mrnol). The mixture was stirred at
RT under N2 for 12 h. The solvents were removed. The
residue was dissolved in EtOAc and washed with
saturated aqueous NaHCO 3 and brine. It was dried over
MgSO4 and concentrated to an oil which became solid
under vacuum (1.3 g). 1HNMR (400 MHz, d4-Me0H) d 1.59
(s, 9H), 7.44 (dd, J = 25.71 and 9.01 Hz, 2H), 7.95
(m, IH). [00676] Part B: tert-Butyl
4-cyano-2-(ethylamino)benzoate: The product from
Example 140 Part A (0.30 g, 1.36 mmol) and ethylamine
hydrochloride (0.22 g, 2.72 mmol) were added together
with 5 mL of DMF. The mixture was heated at 50 0C
under N2 for 2 h. Water was added, and the mixture was
extracted with EtOAc. The EtOAc extract was washed
with brine, dried over MgSO4 and concentrated, and the
residue was purified by flash chromatography (silica,
EtOAc/hexane) to give 50 mg of the desired product.
MS: 247.3 (M+1)+. [00677] Part C:
4-Cyano-2-(ethylamino)benzoic add: The product from
Example 140 Part B (50 mg, 0.20 mmol) was stirred with
5 mL of TFA and 5 mL ofCH2Cl2 at RT for 1 h, and then
heated at reflux for 1 h under N2. The solvent was
removed. The residue was dried to give 45 mg of the
acid. 1HNMR OOMHZ , CI4- MeOH) d 1.28 (m, 3H), 3.18
(m, 2H), 76.75 (m, IH), 6.86 (s, IH), 7.95 (d, J =
7.91 Hz, IH). [00678] Part D:
(S)-4-(2-(l-(l-(4-Cyano-2-(ethylamino)phenyl)vinylamin
o)-2- phenylethyl)-lH-imidazol-4-yl)benzamide:
Cyano-2-(ethylamino)benzoic acid from Example 140 Part
C (40 mg, 0.2 mmol) , Bop reagent (108 mg, 0.24 mmol),
and Et3N (0.28 mL) were added together with 5 mL of
THF. The mixture was stirred at RT for 15 minutes and
(S)-4-(2-(l-Amino-2-phenylethyl)-lH-imidazol-4-yl)benz
amide (107 mg, 0.2 mrnol), obtained from
N-boc-(L)-phenylalanine and 4-(2-Bromo-acetyl)-
benzonitrile by the sequential application of the
procedures described for Example 1 Part A, Example 28
Part A and Example 1 Part B, was added. The resulting
mixture was heated to reflux under N2 for 2 h. The
solvent were removed. The residue was dissolved in
EtOAc and washed with water and brine. It was dried
over MgSO4, concentrated, and purified by ISCO flash
chromatography (silica, EtOAc/hexane) to give 50 mg of
the desired product. LC/MS: 479.3 (M+l) +. [00679]
Part E:
4-Aminomethyl-N-{(S)-l-[4-(4-carbamoyl-phenyl)-lHimida
zol- 2-yl]-2-phenyl-ethyl}-2-ethylamino-benzamide,
bis-trifluoroacetic acid salt: The product from
Example 140 Part D was dissolved in 10 mL of MeOH and
1mL of 4N HCl in dioxane. Catalytic amount of Pd/C
(10%) was added. The mixture was placed under a
balloon of H2 for 12 h. It was filtered through
Celite, concentrated, and purified by reverse phase
HPLC to give 24 mg of bis-TFA salt. LC/MS: 483.4 (M+l)
+. 1HNMR (400 MHz, I4-MeOH) 6 1.22 (t, J = 7.25 Hz,
3H), 3.18 (q, J = 7.03 Hz, 2H), 3.47 (dd, J = 32.52
and 8.35 Hz, 2H), 4.05 (s, 2H), 5.50 (t, J = 8.35 Hz,
IH), 6.66 (d, J = 7.91 Hz, IH), 6.77 (s, IH), 7.26 (m,
5H), 7.70 (d, J = 7.91 Hz, IH), 7.76 (d, J = 8.35 Hz,
2H), 7.88 (s, IH), 7.98 (d, J = 8.35 Hz, 2H). Example
142
(S)-N-(l-(4-(4-Carbamoylphenyl)-lH-imidazol-2-yl)-2-ph
enylethyl)-l,2,3,4-
tetrahydroisoquinoline-6-carboxamide [00680] Example
142 was prepared by appropriate application of the
methods described in Example 28. MS: 466.2 (M+l) +.
1HNMR (400 MHz, d4-MeOH) d 3.15(t, J = 6.37 Hz, 2H),
3.49 ( m, 4H), 4.41 (s, 2H), 5.53 (t, J = 8.35 Hz,
IH), 7.27 (m, 6H), 7.75 (m, 4H), 7.88 (s, IH), 7.97
(d, J = 8.79 Hz, 2H). Example 143
4-Aminomethyl-iV-{(S)-l-[4-(4-carbamoyl-phenyl)-l
-imidazol-2-yl]-2-phenyIethyI}- 2-ethyI-benzamide
[00681] Part A: Methyl 4-bromo-2-chlorobenzoate:
2-Bromo-4-chlorobenzoic acid ( 1.0 g, 4.25 mmol) was
dissolved in 10 mL of MeOH. The mixture was cooled in
an ice-bath and to it was added thionyl chloride (3.1
mL, 42.5 mmol) dropwise. The cooling bath was removed
and the mixture was stirred at rt under N2 for 12 h.
The solvent was removed and dried under vacuum to give
1.0 g of colorless oil. LC/MS: 251.1 (M+l) +. [00682]
Part B: Methyl 2-chloro-4-cyanobenzoate: The product
from Example 143 Part A ( 1.0 g, 4.0 mmol), Zn(CN)2
(0.52 g, 4.8 mmol), Pd(PPh3)4 (0.23 g, 0.2 mmol) were
added together with 9 mL of DMF. The mixture was
degassed and then heated at 90 0C for 6 h. Water and
EtOAc were added to the reaction mixture. It was
filtered to remove inorganic solids. The layers were
separated and the EtOAc layer was washed with water
and brine. It was dried over MgSO4, concentrated, and
purified by flash chromatography (silica,
EtOAc/hexane) to give 0.28 g of the desired product.
MS: 196.1 (M+l) +. [00683] Part C: Methyl
4-cyano-2-ethylben.zoa.te: The product from Example
143 Part B (160 mg, 0.82 mmol), ethyl boronic acid (
120 mg, 1.64 mmol), K3PO4 ( 344 mg (1.64 mmol), and
Pd(PPh3)4 ( 114 mg, 0.1 mmol) were added together with
9 mL of DME. The mixture was heated at 150 0C in a
microwave for 15 minutes. The DME was removed and
EtOAc was added. It was washed with water and brine,
dried over MgSO4, concentrated, and purified by flash
chromatography (silica, EtOAc/hexane) to give 100 mg
of the desired product. MS: 190.21 (M+H4) and 222.3
(M+Na*)+. [00684] Part D: 4-Cyano-2-ethylbenzoic acid:
The product from Example 143 Part C (100 mg, 0.53
mmol) was dissolved in 5 mL of EtOH and 1mL of IN
aqueous NaOH was added. The mixture was stirred at RT
under N for 2 h. Aqueous IN HClwas added to adjust the
pH to 4. The EtOH was removed, and the mixture was
diluted with EtOAC and water. The two layers were
separated. The water layer was extracted with EtOAc.
The combined EtOAc solution was washed with water and
brine, dried over MgSO4, and concentrated to give 90
mg of the desired acid. 1HNMR (400 MHz, Cl4-MeOH) d
1.22 (m, 3H), 3.00 (m, 2H), 7.71 (m, IH), 7.67 (s, 



IH), 7.92 (d, J = 8.35 Hz, IH). [00685] Part E:
N-{(S)-l-[4-(4-Carbamoyl-phenyl)-lH-imidazol-2-yl]-2-
phenyl-ethyl}-4-cyano-2-ethyl-benzamide: The product
from Example 143 Part D (90 mg, 0.51 mmol), Bop
reagent (265 mg, 0.61 mmol), and triethylamine (0.42
mL, 1.5 mmol) were added together with 5 mL of THF.
The mixture was stirred at RT under N2 for 15 minutes
and
(S)-4-(2-(l-amino-2-phenylethyl)-lH-imidazol-4-yl)benz
amide prepared using the methods described in Examples
2 and 28 (365 mg, 0.51 mg) was added. The resulting
mixture was heated at 75 C for 70 minutes. The THF was
removed, and the residue was dissolved in EtOAc. It
was washed with waster and brine, dried over MgSO4,
concentrated, and purified by flash chromatography
(silica, EtOAc/hexane) to give 80 mg of the desired
product. MS: 464.4 (M+l) +. [00686] Part F:
4-Aminomethyl-N-{(S)-l-[4-(4-carbamoyl-phenyl)-lHimida
zol- 2-yl]-2-phenyl-ethyl}-2-ethyl-benzamide: The
product from Example 143 Part E (70 mg, 0.15 mmol) was
dissolved in 10 mL of MeOH and 1mL of 4 N HCl in
dioxane. Catalytic amount of Pd/C (10%) was added and
the mixture was placed under a balloon of H for 6 h.
It was filtered through Celite and washed with MeOH.
The filtrate was concentrated and purified by reverse
phase HPLC to give 75 mg of the bis-TFA salt. LC/MS:
468.4 (M+l) +. 1HNMR (400 MHz, d4-MeOH) d 1.08 (t, J =
7.47 Hz, 3H), 2.61 (t, J = 7.47 Hz, 2H,), 3.44 (dd, J
= 13.62, 8.35 Hz, 2H), 4.12 (s, 2H), 5.59 (t, J = 8.35
Hz, IH), 7.34 (m, 7H), 7.80 (d, J = 8.35 Hz, 2H), 7.89
(s, IH), 7.99 (d, J = 8.35 Hz, 2H). Example 144
3-ainino-N-((S)-l-(4-(3-ainino-lH-mdazol-6-yI)-5-chlor
o-lH-iniidazol-2-yl)-2- phenylethyl)-l -methyl-
lH-indazole-6-carboxamide, bis-trifluoroacetic acid
salt [00687] The product from Part C of Example 122
was converted to the desired product by appropriate
application of the method described in Part H of
Example120, where methyl hydrazine was used instead of
hydrazine. MS: 526.3 (M+H)+. 1HNMR (400 MHz, d4-Me0H)
3.35 (m, 2H), 3.84 (s, 3H), 5.46 (m, IH), 7.23 (m,
5H), 7.39 (d, J = 8.35 Hz, 2H), 7.64 (s, 1 H), 7.72
(d, J = 8.35 Hz, IH), 7.79 (s, IH), 7.84 (d, J 7.91
Hz, IH). Example 147
l-amino-N-((S)-l-(4-(3-amino-lH-indazol-6-yl)-5-chloro
-lH-imidazol-2-yI)-2-
phenylethyI)-5,6,7,8-tetrahydroisoquinoline-6-carboxam
ide, bis-trifluoroacetic acid salt [00688] Part A:
(E)-2-(2-(Dimethylamino)vinyl)terephthalonitri e :
Methylterephthalonitrile (1.42 g, 1.0 mmol) and
t-butoxybis(dimethylamine)methane (3.5 g, 2.0 mmol)
were heated with 15 niL of DML at 75 0C for 12 h under
N2. The DMF was removed and hexane was added. The
precipitate formed was filtered and dried to give 1.85
g of the desired product. MS: 504.4, (M+H)+. 1H-NMR
(400 MHz, Cl 4-MeOH) 5 2.95 (s, 6H), 5.27 (d, J =
13.62 Hz, IH), 7.14 (m, IH), 7.42 (d, J = 13.18 Hz,
IH), 7.54 (d, J = 7.91 Hz, IH), 7.86 (s, IH). [00689]
Part B: 2-(2A-Dimethoxy
enzyl)-l-imino-l,2-dihydroisoquinoline-6-
carbonitrile: The product from Example 147 Part A
(1.85 g, 9.38 mmol) and 2,4- dimetlioxybenzylamine
(2.6 mL, 15.03 mmol) were heated with 5 mL of DMPU at
140 0C for 3 h under N2. The reaction mixture was
cooled, and EtOAc/hexane(l :2) was added. The
precipitate formed was filtered and dried in vacuo to
give 2.5 g of the desired product. 1H-NMR (400 MHz,
DMSO-d 6) d 3.72 (s, 3H, 3.81 (s, 3H), 4.95 (s, 2H),
6.10 (d, J = 7.03 Hz, IH, 6.44 (d, J = 7.91 Hz, IH),
6.57 (s, IH), 7.02 (d, J = 8.35 Hz, IH), 7.22 (d, J =
6.15 Hz, IH,) 7.68 (d, J = 7.91 Hz, IH), 7.94 (s, IH),
8.34 (d, J = 7.91 Hz, IH). [00690] Part C:
2-(2,4-Dimethoxybenzyl)-l-imino-l,2-dihydroisoquinolin
e-6- carboxylic acid: The product from Example 147
Part B (2.5 g, 7.84 mmol) was heated with 40 mL of
MeOH-1 5% NaOH ( 1:1) at 90 0C for 1.5 h under N2. The
reaction mixture was cooled and aq. HCl was added
dropwise to adjust the pH to about 5. The methanol was
removed and EtOAc/hexane (1:2) were added. The
precipitate formed was filtered and dried to give 2.42
g of the desired product.LC/MS: 339.2, (M+H)+. 1HNMR
(400 MHz, ( 4-MeOH) d 2.00 (s, 2H), 3.82 (d, J = 9.67
Hz, 6H), 6.62 (m, 2H), 7.23 (d, J = 7.91 Hz, 2H), 7.50
(d, J = 7.03 Hz, IH), 8.23 (s, IH), 8.31 (s, IH), 8.42
(d, J = 8.79 Hz, IH). [00691] Part D:
l-Aminoisoquinoline-6-carboxylic acid: The product
from Example 147 Part C (2. 12g, 6.28 mmol) was heated
with 17 mL of anisole and 20 mL of TFA at 105 0C for
12 h under N2. The solvents were removed, and
EtOAc/hexane(l:2) were added. The precipitate formed
was filtered and dried to give 1.77 g of the TFA salt.
LC/MS: 189.04, (M+H)+. 1HNMR (400 MHz, aVMeOH) d 7.34
(d, J = 7.03 Hz, IH), 7.62 (d, J = 7.03 Hz, IH), 8.30
(d, J = 8.79 Hz, IH), 8.51 (d, J = 8.79 Hz, IH), 8.56
(s, 1 H). [00692] Part E:
l-Amino-5,6,7,8-tetrahydroisoguinoIine-6-carboxylic
acid: The product from Example 147 Part D (1.0 g, 3.3
1 mmol) and platinum oxide (87 mg, 0.38 mmol) were
added together with 2 1 mL of TFA. The reaction
mixture was placed under a balloon of hydrogen gas and
then warmed to 60 C for 16 h. The mixture was cooled
to RT and filtered through Celite to remove platinum
oxide. The solvent was removed, and the residue was
purified by reverse phase HPLC to give 0.21 g of the
desired product as the TFA salt. LC/MS: 193.1, (M+H)+.
1HNMR (400 MHz, d4-MeOH) d 2.00 (m, IH), 2.28 (m, IH),
2.57 (m, 2H,) 2.85 (m, IH), 3.02 (d, J = 7.03 Hz, 2H),
6.75 (d, J = 6.59 Hz, IH), 7.61 (d, J = 6.59 Hz, IH).
[00693] Part F:
l-Amino-N-((S)-l-(4-chloro-5-(4-cyano-3-fluorophenyl)-
lHimidazol- 2-yl)-2-phenylethyl)-5, 6,
7,8-tetrahydroisoquinoline~6-carboxamide: The product
from Example 147 Part E (0.21 g, 0.67 mmol), Bop
reagent (0.44 g, 1.0 mmol), and triethylamine (0.91
mL, 6.54 mmol) were added together with 15 mL of THF.
The mixture was stirred at RT for 20 minutes under N
and the product from Part E of Example 120 (0.41 g,
0.90 mmol) was added. The resulting mixture was heated
at 75 0C for 1 h under N2. The reaction mixture was
cooled and the solvent was removed. The residue was
dissolved in EtOAc and washed with water and brine. It
was dried over MgSO4, concentrated, and purified by
flash chromatography (40 g silica, 0-15% MeOH in
dichloromethane) to give 0.31 g of the desired
product. LC/MS: 515.4, (M+H)+. 1HNMR (400 MHz,
d4-Me0H) d 1.73 (dd, J = 12.96, 5.93 Hz, IH), 2.10 (m,
IH) 2.39 (m, IH), 2.58 (m, 4H), 3.22 (m, 2H), 5.24 (t,
J = 7.69 Hz, IH), 6.37 (d, J = 5.27 Hz, IH), 7.23 (m,
5H), 7.64 (m, 3H,) 7.79(m, IH).[00694] Part G: Chiral
separation of theproduct fi om Part F : The product
from Example 147 Part F was separated by chiral
prep-HPLC (OD column, 30% EtOH/MeOH (1:1) and 70%
heptane with 0.15%DEA) to give diastereomer A and
diastereomer B. [00695] PartH: (S)-I-Amino-5, 6, 7,
-tetrahydro-isoquinolme--carboxylic acid
{(S)-l-[4-(3-amino-lH-indazol-6-yl)-5-chloro-lH-imidaz
ol-2-yl]-2-phenyl-ethyl}- amide: Diastereomer A from
Example 147 Part G (0.10 g, 0.19 mmol) and hydrazine
(0.50 mL) were added together with 7 niL of n-butanol.
The mixture was heated at 120 0C under N2 for 1.5 h.
The solvent was removed. The residue was purified by
reverse phase HPLC to give 0.10 g of the desired
product as the bis-TFA salt. LC/MS: 527.21, (M+H)+.
1HNMR (400 MHz, aVMeOH) d 1.84 (m, IH), 2.14 (m, IH),
2.51 (m, 2H), 2.72 (m, 3H), 3.19 (m, 2H), 5.24 (m,
IH), 6.66 (d, J = 6.59 Hz, IH), 7.24 (m, 5H), 7.49 (d,
J = 8.35 Hz, IH), 7.59 (d, J = 6.59 Hz, IH) 7.69 (s, 1
H), 7.93 (d, J = 9.23 Hz, IH). Example 155
N-((S)-l-(4-(3-amino-lH-indazol-6-yl)-5-chloro-lH-imid
azol-2-yl)-2-
phenylethyl)-l,2,3,4-tetrahydroisoquinoline-6-carboxam
ide, bis-trifluoroacetic acid salt [00696] Example 155
was prepared by appropriate application of the
procedures described for Example 120, where
2-(tert-butoxycarbonyl)-l,2,3,4-
tetrahydroisoquinoline-6-carboxylic acid instead of
Boc-tranexamic acid was used in Example 120 Part F.
MS: 512.2, (M+H)+. 1H-NMR (400 MHz, I4-MeOH) d 3.17
(t, J = 6.37 Hz, 2H, 3.35 (m, 2H) 3.53 (t, J = 6.37
Hz, 2H), 4.41 (s, 2H), 5.41 (t, J = 7.91 Hz, IH), 7.22
(m, 5H), 7.32 (d, J = 8.35 Hz, IH), 7.50 (d, J = 10.11
Hz, IH) 7.71 (m, 3H) 7.94 (d, J = 8.35 Hz, IH).
Example 157 tfrns-4~Aininomethyl-cyclohexanecarboxylic
acid {(S)-l -[5-(3-amino-l -indazol-
6-yl)-lfl-imidazol-2-yI]-3-[(pyridin-2-ylmethyl)-carba
moyl]-propyl}-amide, tristrifluoroacetic acid
salt[00697] Part A:
(SJ^-Benzyloxycarbonylamino-pentanedioic acid
5-tert~butyl ester
l-[2-(4-cyano-3-fluoro-phenyl)-2-oxo-ethyl] ester:
(S)-2- Benzyloxycarbonylamino-pentanedioic acid
5-tert-bvAyl ester (674 mg, 2 mmol), Cs CO3 (326 mg, 1
mmol) and DMF 5 niL) were stirred room temperature for
0.5 h. A solution of
r-bromo-3-fluoro-4-cyanoacetophenone (484 mg, 2 mmol)
in DMF (5 mL) was added. Stirring was continued for 16
h. The reaction mixture was diluted with EtOAc (100
mL). Three washings with a 10% LiCl solution, drying
over MgSO4, filtration and removal of solvent in vacuo
provided an orange oil (900 mg, 91% yield): 1H-NMR
(CDCl 3, 400 MHz): d 7.77 (m, 3H), 7.35 (m, 5H), 5.52
(m, IH), 5.42 (d, IH, J = 16), 5.25 (d, IH, J = 16),
5.1 1 (s, 2H), 4.60 (m, IH), 2.45 (m, 2H), 1.44 (s,
9H); MS: 497 (M - H+)-. [00698] Part B:
(S)-4-Benzyloxycarbonylamino-4-[5-(4-cyano-3-fluorophe
nyl)- lH-imidazol-2-yl] -butyric acid tert-butyl
ester. The intermediate from Example 157 Part A (900
mg, 1.81 mmol), NH4OAc (1.54 g, 20 mmol) and xylenes
(30 mL) were stirred at reflux temperature for 2.5 h.
The reaction mixture was cooled to ambient
temperature. Solvent was removed in vacuo. The residue
was partitioned between EtOAc and a saturated Na2CO3
solution three times. The combined organic layers were
dried over MgSO and filtered. Solvent was removed in
vacuo to give a red orange oil. HPLC (0% to 100%
EtOAc-hexanes) gave an orange oil (400 mg, 46% yield):
1H-NMR (CDCl3, 400 MHz): d 10.3 (s, IH), 7.59 (m, 4H),
7.35 (m, 5H), 5.83 (s, IH), 5.13 (m, 2H), 4.79 (m,
IH), 2.53 (m,lH), 2.34 (m, 3H), 1.45 (s, 9H); MS: 477
(M - H+)-. [00699] Part C:
(S)-4-Amino-4-[5-(4-cyano-3-fluoro-phenyl)-lH4midazol-
2- yl] -butyric acid tert-butyl ester. The
intermediate from Example 157 Part B (400 mg, 0.84
mmol), 10% Pd on C (40 mg) and EtOH (4 mL) were
stirred under a hydrogen atmosphere for 2h. The
reaction mixture was filtered through Celite. Solvent
was removed in vacuo to give an oil. HPLC (0% to 10%
MeOH-CH 2Cl ) provided a pale yellow solid (189 mg,
65% yield): 1H-NMR (CDCl3, 400 MHz): d 10.3 (s, IH),
7.59 (m, 2H), 7.34 (1, 2H), 4.81 (t, IH, J = 7), 2.59
(m, 2H), 2.28 (m, 2H), 1.42 (s, 9H); MS: 343 (M- H+
)-. [00700] Part D:
trans-(S)-4-{[4-(Benzyloxycarbonylamino-methyl)-
cyclohexanecarbonyl]-amino}-4~[5-(4-cyano-3-fluoro-phe
nyl)-lH-imidazol-2-yl]-butyric acid tert-butyl ester:
N-CBz-tranexamic acid (160 mg, 0.66 mmol), HOBt-H2O
(82 mg, 0.61 mmol), EDCI (117 mg, 0.61 mmol),
(i-Pr)2NEt (388 mg, 0.52 mL, 3 mmol) and DMF ( 1 mL)
were stirred at room temperature for 15 min. A
solution of the intermediate from Example 157 Part C
(189 mg, 0.55 mmol) in DMF ( 1 mL) was added. Stirring
was continued for 24 h. The reaction mixture was
diluted with EtOAc (40 mL). The organic mix was washed
with a 10% LiCl solution. Drying over MgSO4,
filtration and removal of solvent in vacuo afforded a
tan solid (330 mg, 97% yield): 1H-NMR (CDCl3, 400
MHz): d 10.1 (s, IH), 7.60 (m, IH), 7.35 (m, 2H), 6.97
(d, IH, J = 8), 5.09 (s, 2H), 4.90 (d, IH, J = 8),
4.81 (m, IH), 3.06 (t, 2H, J = 7), 2.37 (m, 2H), 2.27
(m, IH), 1.87 (m, 2H), 1.46 (s, 9H), 1.03 (m, 2H);
HRMS (ES+) : Calcd for C34H4iFN5O5: 618.3092, Found:
618.3098 (M + H+)+. [00701] Part E:
trans-(S)-4-{[4-(Benzyloxycarbonylamino-methyl)-
cyclohexanecarbonyl]-amino}~4-[5-(4-cyano-3-fluoro-phe
nyl)-lH-imidazol-2-yl]- butyric acid: The intermediate
from Example 157 Part D (330 mg, 0.53 mmol), TFA (0.5
mL) and CH2Cl2 (0.5 mL) were stirred at ambient
temperature for 2h. Solvent was removed in vacuo to
give a tan solid (300 mg, 100% yield): 1H-NMR (DMSO-d
6, 400 MHz): d 8.24 (m, IH), 8.04 (s, IH), 7.97 (rn,
IH), 7.88 (d, IH, J = 9), 7.81 (d, IH, J = 9), 7.35
(m, 6H), 7.25 (m, IH), 5.01 (s, 2H), 5.0 (m, IH), 3.63
(m, IH), 3.13 (m, IH), 2.86 (m, 2H), 2.31 (m, 2H),
2.15 (m, 2H), 2.04 (m IH), 1.75 (m, 2H), 1.27 (m, 5H),
0.88 (m, IH); HRMS (ES+) : Calcd for C30H33FN5O5:
562.2466, Found: 562.2453 (M + H)+. [00702] Part F:
trans-(4-{(S)-l-[5-(4-Cyano-3-fluoro-phenyl)-lH-imidaz
ol-2-
yl]-3-[(pyridin-2-ylmetJiyl)-carbamoyl]~propylcarbamoy
l}-cyclohexylmethyl)- carbamic acid benzyl ester: The
intermediate from the Example 157 Part E (325 mg, 0.53
mmol), HOBt-H2O ( 8 1 mg, 0.6 mmol), EDC (115 mg, 0.6
mmol), (i-Pr)2NEt ( 388 mg, 0.52 mL, 3.0 mmol) and DMF
( 1 mL) were stirred at room temperature under a
nitrogen atmosphere for 15 min. 2-An iomethylpyridine
(65 mg, 0.6 mmol) was added, and stirring was
continued for 88h. The reaction mixture was diluted
with EtOAc ( 20 mL) and the organic mix was washed
with a 10% LiCl solution (5 mL) three times. The
organic layer was dried over MgSO4 and filtered.
Solvent was removed in vacuo. HPLC (0% to 10% MeOH-CH
2Cl2) provided a pale yellow solid (40 mg, 12% yield):
1H-NMR (MeOH-d^ 400 MHz): 8.49 (m, IH), 7.81 (t, IH, J
=8), 7.73 (m, 2H), 7.35 (m, HH), 5.08 (s, IH), 4.50
(s, 2H), 3.37 (m, 4H), 2.98 (d, 2H, J = 7), 2.40
(m,2H), 2.25 (m, 2H), 1.86 (m, 6H), 1.47 (m, 2H), 1.05
(m, 2H); HRMS (ES+) : Calcd for C36H39FN7O4: 652.3048,
Found: 652.3063 (M + H). [00703] Part G:
trans-4-Aminomethyl-cyclohexanecarboxylic acid
((S)-I-[S-
(4-cyano-3-fluoro-phenyl)-lH-imidazol-2-yl]-3-[(pyridi
n-2-ylmethyl)-carbamoyl]- propylj-amide,
tris-trifluoroacetic acid salt: The intermediate from
Example 157 Part F (98mg, 0.15 mmol) and a solution of
HBr in acetic acid (33%, 3 mL) were stirred at ambient
temperature for 2 1 h. Solvent was removed in vacuo to
provide an oil. Reverse phase HPLC (0% to 100%
CH3CN-H2O with 0.1% TFA) provided a white solid (20
mg, 39% yield): 1H-NMR (MeOH-(I4, 400 MHz): d 8.70 (d,
IH, J = 5), 8.38 (t, IH, J = 8), 8.00 (s, IH), 7.80
(m, 5H), 5.18 (t, IH, J = 6), 4.93 (m, 5H), 4.69 (d,
IH, J = 16), 4.63 (d, IH, J = 16), 2.78 (d, 2H, J =
7), 2.51 (m, 2H), 2.31 (m, 4H), 1.62 (m, 2H), 1.45 (m,
4H), 1.09 (m, 2H); HRMS (ES+) : Calcd for C28H33FN7O2:
518.2680, Found: 518.2698 (M + H). [00704] Part H:
trans-4-Aminomethyl-cyclohexanecarboxylic acid ((S)-I
-[5-
(3-amino-lH-indazol-6-yl)-lH-itnidazol-2-yl]-3-[(pyrid
in-2~ylmethyl)-carbamoyl]- propyl}-amide,
tris-trifluoroacetic acid salt. The intermediate from
Example 157 Part F (20 mg, 0.02 mmol), hydrazine
hydrate (0.5 mL) and n-BuOH (0.5 mL) were heated in a
microwave apparatus for 15 min at 120 0C. Solvent was
removed in vacuo to provide a white solid ( 10 mg, 49%
yield): 1H-NMR (MeOH-(I4, 400 MHz): d 8.48 (d, IH, J =
2), 7.80 (t, IH, J = 8), 7.67 ( m, 2H), 7.35 (m, 4H),
5.11 (t, IH, J = 7), 4.86 (m, 8H), 4.50 (s, 2H), 3.57
(t, IH, J = 7), 2.81 (d, 2H, J = 7), 2.39 (m, 2H),
2.24 (m, 4H), 1.95 (m, 4H), 1.53 (m, 2H), 0.96 (t, 2H,
J = 7); HRMS (ES+) : Calcd for C28H36N9O2: 530.2992,
Found: 530.2991 (M + H) Example 158 r
aMs-4-Aminomethyl-cycIohexanecarboxylic acid
{(S)-l-[5-phenyl-lJ -imidazol-
2-yl]-3-[(pyridin-2-ylmethyl)-carbamoyl]-ethyl}-amide
[00705] This compound was prepared following the
procedures described in Example 157, Parts A through
H: 1H-NMR (MeOH-^, 400 MHz): d 8.30 (d, 1H, J = 8),
7.58 (d, 2H, J = 8), 7.43 (t, IH, J = 8), 7.25 (m,
3H), 7.13 (m, 2H), 7.05 (d, IH, J = 8), 5.40 (t, IH, J
= 7), 4.76 (m, 5H), 4.38 (d, IH, J = 16), 4.30 (d, IH,
J = 16), 2.94(dd, IH, J = 15,7), 2.84 (dd, IH, J =
15,7), 2.43 (d, 2H, J = 7), 2.10 (m, IH), 1.77 (m,
4H), 1.34 (m, 4H), 0.89 (m, IH); HRMS (ES+): Calcd for
C26H33N6O2: 461.2665, Found: 461.2657 (M + H). Example
159
N-[2-(2S)-[2-[4-(3-amino-lH-indazol-6-yI)-lH-imidazoI-
2-yl]-2-l^r"ns-[4- (aminomethyl)cy
clohexanecarboxamido] ethyl]phenyl] -phenylacetamide,
bistrifluoroacetic acid salt [00706] Part A:
trans-{4-[(S)-l-[4-(4-Cyano-3-fluoro-phenyl)-lH-imidaz
ol-2-
yl]-2-(2-nitro-phenyl)-ethylcarbamoylJ-cyclohexyImethy
l}-c w"bamic acidtert-butyl ester.
Z-2-Nitro-N-(Boc)-phenylalanine (2.24 g, 7.23 mmol)
was treated sequentially according to the procedures
described in Example 1 part A and Part B and Example 2
part A to yield 3.0g ( 98 % yield) of the desired
product. MS 450 (M-H) . [00707] Part B: trans-
(4-{(S)-2-(2-Amino-phenyl)-l
-[4-(4-cyano-3-fluorophenyl)-
lH-imidazol-2-yl]-ethylca.rbamoyl}-cyclohexylmethyl)-c
arbamic acid tertbutyl ester: The product from Example
159 Part A (284 mg, 0.48 mmol) was dissolved acetic
acid (3.5 mL) and 5 drops of water. Iron powder (273
mg, 4.8 mmol) was added to the flask, and the reaction
was heated to 500C for 5 h. The reactions was cooled
to rt, diluted with 50 mL of MeOH, and filtered
through Celite. The solvents were removed in vacuo to
yield 265 mg (98% yield) of the crude aniline. MS 559
(M-H)-. [00708] Part C:
trans-{4-[(S)-l-[4-(4-Cyano-3-fluoro-phenyl)-lH-imidaz
ol-2- yl]-2-(2-phenylacetylamino-phenyl)-ethylca
tbamoyl]-cyclohexylmethyl}-carbamic acid tert-butyl
ester: The product from Example 159 Part B (132 mg,
0.23 mmol) and phenyl acetic acid (40 mg, 0.28 mmol)
were dissolved in pyridine (0.7 mL, 0.71 mmol) and 1.5
mL of DMF. HOBt (45 mg, 0.3 mmol) and EDCI (60 mg,
0.30 mmol) were added to the flask, and the reaction
was stirred at rt for 12 h. The reaction was diluted
with EtOAc, extracted with V sat. brine (4-6 times),
dried over MgSO4, filtered and evaporated to dryness
to yield the desired product 150 mg (95 % yield). MS
677 (M-H)-.[00709] Part E:
ti'ans-4-Aminomethyl-cyclohexanecarboxylic acid [(S)-I
-[4-
(4~cyano-3-fluoro-phenyI)-lH-imidazol-2-ylJ-2-(2-pheny
IacetyIamino-phenyI)-ethylJamide: The product from
Example 159 part C (150 mg, 0.22 mmol) was treated
under the condition described in Example 2 part B and
purified by prep HPLC (MeOH/H2O/0. 1% TFA gradient) to
yield 18 mg (14% yield) of the desired product. MS 577
(M-H)-. [00710] Part F:
trans-4-Aminomethyl-cyclohexanecarboxylic acid
[(S)-l-[4-
(3~amino-lH-indazol-6-yl)-lH-imidazol-2-ylJ-2-(2-pheny
lacetylamino-phenyl)-ethylJamide, bis trifluoroacetic
acid salt: The product from Example 159 Part D ( 18
mg, 0.03 mol ) was treated under the conditions
described in Example 120 Part H to yield 2.3 mg ( 11%
yield) of Example 159. IH NMR (500 MHz, MeOH-d4) d
0.93 - 1.11 (m, 1 H) 1.35 (ddd, J=58.97, 12.78, 3.57
Hz, 1H) 1.48 - 1.62 (m, 1H) 1.59 - 1.73 (in, 1H) 1.74
- 1.92 (m, 2 H) 2.10 - 2.31 (m, 1 H) 2.76 (d, J=7.15
Hz, 1 H) 3.75 (q, J=13.75 Hz, 1H) 5.24 (t, J=8.25 Hz,
1H) 7.05 - 7.22 (m, 2 H) 7.26 - 7.33 (m, 1H) 7.37 (t,
J=6.60 Hz, 2 H) 7.63 (s, 1H) 7.78 (s, 1 H) 7.88 (d,
J=8.80 Hz, 1H) HRMS m/z Calc'd for C34H39N8O2 (M +
H)+: 591.3196 Found 591.3221. Example 162
(S)-4-(aminomethyl)-N-[l-[4-(4-amino-7-quinazolinyl)-5
-chloro-lH-imidazol-2- ylJ-Z-phenylethylj-ft-
Ms-cyclohexanecarboxamide, bis-trifluoroacetic acid
salt [00711] Part A:
(4-{(S)-l-[4-(4-Amino-quinazolin-7-yl)-5-chloro-lHimid
azol-
2-yl]-2-phenyl-ethylcarbamoyl}-cyclohexylmethyl)-carba
mic acid tert-butyl ester: The product from Example
120 Part F ( 0.53 g, 0.9 mmol) and formamidine acetate
(1.5 g, 14.4 mmol) were added together with 20 mL of
DMAC. The mixture was heated at 140 0C under N for 8
h. Additional formamidine (1.5 g, 14.4 mmol) was
added, and the mixture was heated for additional 12 h.
The mixture was cooled and water was added. The
mixture was adjusted to pH 7 with aqueous NaHCO3 and
it was then extracted with EtOAc. The combined EtOAC
extracts were washed with brine, dried over MgSO ,
concentrated, and purified by flash chromatography
(120 g silica, 0-10% MeOH in CH2Cl2) to give 80 mg of
the desired product. LC/MS: 604.1, 606.1,
(M+H)+.[00712] Part B:
4-Aminomethyl-cyclohexanecarboxylic acid {(S)-l-[4-(4-
amino-quinazolin~7-yl)-5-chloro-lH-imidazol-2-yl]-2-ph
enyl-ethyl}-amide, bistrifluoroacetic acid salt: The
product from Example 162 Part A (80 mg, 0.13 mmol) was
stirred with CH Cl2 (5 mL) and TFA (2 niL) under N2
for 0.5 h. The solvents were removed. The residue was
purified by reverse phase HPLC to give 75 mg of the
desired product as the bis-TFA salt. MS: 504.4,
(M+H)+. 1H-NMR (400 MHz, dj- MeOH) d 1.02-1.06 (m,
2H), 1.34-1.47 (m, 2H), 1.55 (bs, IH), 1.75-1.90 (m,
4H), 2.22 (m, IH), 2.76 (, J = 7.03 Hz, 2H), 3.12-3.24
(m, 2H), 5.20 (m, IH), 7.16-7.22 (m, 5H), 8.00 (m,
IH), 8.13 (s, IH), 8.34 (m, IH), 8.65 (s, IH). Example
175 N-fl- ^S-amino-lH-mdazol-
-y^-S-chloro-lH-imidazol^-ylJ-a-p-
(difluoromethoxy)phenyl] ethyl] -4-(aminomethyl)-ft
M5- 



cyclohexanecarboxamide, bis-trifluoroacetic acid salt
[00713] Part A:
2-(Benzhydrylidene-amino)-3-(3-difluoromethoxy-phenyl)
- propionic acid ethyl ester. N-(Diphenylmethylene)
Glycine ethyl ester (500 mg, 1.87 mmol),
Tetrabuylammonium Bromide (63 mg, 0.1 87 mmol) and
3-(Difluoromethoxy) benzyl bromide (0.5 mL, 1.87 mmol)
were placed in a flask. The flask was evacuated and
backfilled with argon. Anhyd dchloromethane was added
to the flask, and the reaction was cooled in dry-ice
acetone bath to -78C. 2- r -butylimino-2-
diethylamino-l,3-dimethylperhydro-l,3,2-diazapliosphor
ine (0.7 mL, 2.44 mmol) was added slowly under argon
at -78 C. The reaction was allowed to stir at -78 C
for 30 minutes, and then warmed to room temperature
over 16 h. The solvent was removed under vacuum. The
residue was pre-adsorbed on to SiO2 and the product
was isolated via SiO2 to yield 700 mg of light yellow
oil. MS 424.0 (M+H) +. [00714] Part B:
2-Amino-3-(3-difluoromethoxy-phenyl)-propionic acid
ethyl ester. The product from Example 175 Part A (700
mg, 1.65 mmol) was placed in a flask and dissolved in
THF (30 mL). 30 % (w/v)Citric acid (aqueous solution,
30 mL) was added and the reaction was stirred at rt
for 72 h. The solution was extracted with diethyl
ether (50 mL), and the aqueous layer was adjusted to
apH 6 using a saturated NaHCO3 solution. The aqueous
solution was extracted with dichloromethane,
washedwith brine, dried over MgSO4, filtered and
evaporated to yield 420 mg (97 % yield) of a clear
glass. MS 260 (M+H)+ . [00715] Part C:
trans-2-{[4-(tert-Butoxycarbonylamino-methyl)-
cyclohexanecarbonyl]-amino}-3-(3-difluoromethoxy-pheny
l)-propionic acid ethyl ester. The product from
Example 175 part B (420 mg, 1.62 mmol) was treated
using the procedure described in Example 2 part A to
yield 800 mg (97% yields) of a white solid. MS
497(M-H)-. [00716] Part D:
trans-2-{[4-(tert-Butoxycarbonylamino-methyl)-
cyclohexanecarbonyl]-amino}-3-(3-difluoromethoxy-pheny
l)-propionic acid: The product from Example 175 part C
(800 mg, 1.6 mmol) was treated accorded to the
procedure described in Example 26 to yield 750 mg of a
white tacky solid. MS 469 (M-H+)-. [00717] Part E:
trans-4-Aminomethyl-cyclohexanecarboxylic acid
[1-[4-(3-
amino-lH-indazol-6-yl)-lH-imidazol-2-yl]-2-(3-di b
uoromethoxy-phenyl)-ethyl]- amide, bis-trifluroracetic
acid salt: The product from Example 175 part D ( 284
mg, 0.6 mmol) was treated sequentially according to
the procedures described in Example 1 part A, Example
2 Part B and Example 120 Part H to yield 1.1 mg ( 9%
yield) of the title compound as a clear glass after
purification by prep HPLC. 1H NMR (500 MHz, MeOH-d4) 5
0.98 - 1.20 (m, 1H) 1.33 (s, 1 H) 1.49 - 1.65 (m, 1 H)
1.74 - 1.91 (m, J=I 1.55 Hz, 1H) 2.25 (s, 1 H) 2.77
(d, J=7.15 Hz, 1 H) 3.16 (s, 1 H) 3.55 - 3.69 (m, 1 H)
5.34 (t, J=7.97 Hz, 1 H) 6.77 (s, 1H) 7.00 (s, 1 H)
7.06 (dd, J =24.74, 8.25 Hz, 1 H) 7.33 (t, J=7.97 Hz,
1H) 7.77 (d, J=8.25 Hz, 1 H) 7.84 (s, 1 H) 7.98 (d,
J=8.8O Hz, 1 H); HRMS m/z Calc'd for C27H32N5O3F2 (M +
H)+: 512.2473 Found 512.2485 . Example 176
(S)-3-amino-N-[l-[4-[4-(carbamimidoyll)phenyl]-lH-imid
azol-2-yl]-2- phenylethyl]-lH-indazole-5-carboxamide
[00718] Part A:
4-[2-((S)-l-Amino-2-phenyl-ethyl)-lH-imidazol-4-yl]-
benzonitrile dihydrochloride salt:
{(S)-l-[4-(4-Cyanophenyl)-lH-imidazol-2-yl]-2-
phenylethyl}carbamic acid tert-butyl ester prepared as
described in Ex. 28, Part A (1.0g, 2.57 mmol) was
dissolved in dioxane (10 mL) and 4 N HCl in dioxane
(10 mL) and an additional 5mL dioxane were added. The
resulting mixture was stirred for 2-2.5 h at room
temperature under N , then diluted with ether. The
resulting solid was triturated with additional ether
and collected by filtration, washed with ether and
hexane and dried to provide the amine dihydrochloride
salt as a light green solid (0.89 g 96%). 1H NMR (500
MHz, DMSO-D6) d 3.25 - 3.32 (m, 1H) 3.33 - 3.40 (m,
1H) 4.60 (s, 1H) 7.1 1 (d, J=7.15 Hz, 2 H) 7.16 - 7.29
(m, 3 H) 7.78 - 7.89 (m, 3 H) 7.95 (d, J=8.25 Hz, 2 H)
8.65 (s, 2 H). m/z 289.2 (M+H)+. [00719] Part B:
3-Cyano-N-{(S)-l-[4-(4-cyano-phenyl)-lH-imidazol-2-yl]
-2- phenyl-ethyl}-4~fluoro-benzamide: A mixture of the
compound of Example 176 Part A (100 mg, 0.28 mmol),
3-cyano-4-fluorobenzoic.acid (46 mg, 0.28 mmol),
triethylamine (0.085 mL, 0.61 mmol) and BOP (0.18 g,
0.4 mmol) in THF (5 mL) was stirred at rt overnight
under N2. Reaction mixture was diluted with water and
extracted 3X with EtOAc. The combined extracts were
washed with sat'd. NaHCO3 and brine and then dried
over anhydrous Na2SO4, filtered and evaporated.
Chromatography on silica gel (hexane/EtOAc) provided
the amide product (88 mg, 72%). 1H NMR (500 MHz,
CDCl3) d 3.41 (dd, J =13.75, 7.15 Hz, 1 H) 3.58 (dd,
J=I3.47, 7.97 Hz, 1H) 5.33 (q, J=7.70 Hz, 1H) 7.01 -
7.09 (m, 1H) 7.18 - 7.37 (m, 7 H) 7.66 (d, J=8.25 Hz,
2 H) 7.85 (d, J=8.25 Hz, 2 H) 7.89 - 7.96 (m, 1H) 7.95
- 8.03 (m, 1H) 9.74 (s, 1 H). m/z 436. 1 (M+H)+.
[00720] Part C: S-Amino-lH-indaole--carboxylic acid
{(S)-l-[4-(4-cyanophenyl)-
lH-imidazol-2-yl]-2-phenyl-ethyl}-amide: The compound
of Example 176 Part B (86 mg, 0.20 mmol) was dissolved
in nBuOH (2 mL) and excess hydrazine (0.1 mL) was
added. The mixture was heated in a sealed tube at 160
0C for 10 min using microwave irradiation. Reaction
mixture was cooled to room temperature, diluted with
water and extracted with EtOAc (2X). The combined
extracts were washed with water and brine, dried over
Na2SO4, filtered and evaporated. The crude
aminoindazole [m/z 448.1 (M+H) ] was used without
purification in the next step. [00721] Part D:
NS-Amino-lH-indazoleS-carboxylic acid {(S)-l-[4-(4-
carbamirnidoyl-phenyl)-lH-imidazol-2-yl]-2-phenyl-ethy
l}-amide: The compound of Example 176 Part C was
dissolved in ethanol (8 mL) and the solution stirred
in an icebath while HCl(g) was bubbled through the
solution for 10-15 min. The flask was then tightly
capped and kept in the refrigerator overnight. Flask
was warmed to room temperature, and contents stirred
for 3-4 h, then ethanol was evaporated. The resulting
residue was triturated with ether to give a solid
which was collected by filtration and dried in vacuo.
The imidate thus obtained was redissolved in ethanol
(5 mL) and excess ammonium carbonate (0.2 g) added.
The mixture was stirred in a tightly capped flask for
48 h at room temperature. The reaction mixture was
diluted with methanol, decanted and evaporated to
dryness. The residue was redissolved in methanol and
purified by prep Cl 8 HPLC to provide the bis TFA salt
of the title amidine product as an off-white solid (85
mg, 61%) after evaporation of solvents. H NMR (500
MHz, DMSO-D6) d 3.35 - 3.47 (m, 2 H) 5.51 (q, J=7.15
Hz, 1 H) 7.18 (t, .=7.15 Hz, 1H) 7.21 - 7.34 (m, 6 H)
7.80 (d, J=8.80 Hz, 1H) 7.89 (d, J=8.25 Hz, 2 H) 7.99
(d, J=8.80 Hz, 2 H) 8.03 - 8.15 (m, 1H) 8.32 (s, 1H)
8.94 (s, 1H) 9.03 (s, 2 H) 9.31 (s, 2 H) 11.86 (s, 1
H). m/z 465.0 (M+H)+. Example 182
N-{(S)-l-[4-(4-Carbamimidoyl-phenyl)-l-ethyl-lH-imidaz
ol-2-yl]-2-phenyIethyl}- benzamide [00722] Part A:
N-{(S)-l-[4-(4-Cyano-phenyl)-lH-imidazol-2-yl]-2-pheny
leihylj- bemamide: The compound of Example 176 Part A
(0.15 g, 0.42 mmol) was coupled with benzoic acid
using the procedure of Example 176 Part B to provide
the title compound (0.12 g, 76%). 1H NMR (400 MHz,
CDCl3) d 3.45 - 3.65 (m, 2 H) 5.34 (d, J=8.35 Hz, 1H)
6.82 (d, J=7.47 Hz, 1 H) 7.19 - 7.35 (m, 7 H) 7.40 (t,
J=7.69 Hz, 2 H) 7.45 - 7.56 (m, 1H) 7.64 (d, J=7.03
Hz, 4 H) 7.86 (d, J=8.35 Hz, 2 H). m/z 393.1 (M+H)+.
[00723] Part B:
N-{(S)-l-[4-(4-Cyano-phenyl)-l-ethyl-lH-imidazol-2-yl]
-2- phenyl-ethylj-benzamide: The compound of Example
182 Part A (60 mg, 0.15 mmol) was dissolved in DMF
(2.5 mL) and potassium carbonate (32 mg, 0.23 mmol)
was added followed by ethyl iodide (0.01 5 mL, 0.19
mmol), and the resulting mixture was stirred overnight
at room temperature. The reaction mixture was diluted
with waterand extracted with EtOAc (3X). The combined
extracts were washed with water and brine, then dried
over Na2SO4, filtered and evaporated. The residue was
chromatographed on silica gel to provide the product
(48 mg, 76%). H NMR (400 MHz, DMSO-D6) d 1.17 (t,
J=7.25 Hz, 3 H) 3.34 - 3.48 (m, 2 H) 3.89 - 4.05 (m, 2
H) 5.46 (d, J=7.03 Hz, 1H) 7.14 (d, J=7.03 Hz, 1 H)
7.21 (t, J=7.47 Hz, 2 H) 7.3 1 (d, J=7.47 Hz, 2 H)
7.41 (t, J=7.25 Hz, 2 H) 7.48 (d, J=7.03 Hz, 1 H) 7.76
- 7.84 (m, 3 H) 7.88 (s, 1H) 7.94 (d, J=8.79 Hz, 2 H)
9.08 (d, J=8.35 Hz, 1 H). m/z 421.2 (M+H)+. [00724]
Part C:
N-{(S)-l-[4-(4-Carbamimidoyl-phenyl)-l-ethyl-lH-imidaz
ol- 2-yl]-2-phenyl-ethyl}-benzamide: The compound of
Example 182 Part B (17 mg) was dissolved in ethanol (2
mL) and hydroxylamine hydrochloride (15 mg, 5 eq) and
triethylamine (0.03 mL, 5 eq) were added. The mixture
was heated in a sealed tube at 125 0C for 15 min using
microwave irradiation. Additional aliquots of
hydroxylamine hydrochloride and triethylamine were
added and microwave irradiation repeated for an
additional 10 min at 120 C. Solvent was evaporated,
and the residue redissolved in acetic acid (2 mL) and
treated with acetic anhydride (0.01 5 mL, 3 eq). The
solution was stirred for 15 min at room temperature
followed by addition of zinc dust (25 mg, 10 eq) and a
little MeOH. Mixture was then stirred overnight at
room temperature. The reaction was filtered through a
pad of Celite and solids washed with MeOH. Filtrate
was evaporated, and residue purified by prep Cl 8 HPLC
to provide the bis-TFA salt of the title compound as a
white solid ( 16 mg, 60%). 1H NMR (400 MHz, DMSO-D6) d
1.20 (t, J=7.03 Hz, 3 H) 3.33 - 3.52 (m, 2 H) 3.93 -
4.10 (m, 2 H) 5.49 (d, J=7.47 Hz, 1 H) 7.16 (t, J=7.47
Hz, 1 H) 7.23 (t, J=7.25 Hz, 2 H) 7.32 (d, J=7.03 Hz,
2 H) 7.43 (t, J=7.47 Hz, 2 H) 7.51 (t, J=7.47 Hz, 1 H)
7.84 (dd, J=7.69, 5.49 Hz, 4 H) 7.95 (s, 1 H) 8.00 (d,
J=8.35 Hz, 2 H) 8.92 (s, 2 H) 9.12 (d, J=7.91 Hz, 1H)
9.25 (s, 2 H). m/z 450.2 (M+H)+. Example 183
Nl-{(S)-l-[4-(4-Carbamimidoyl-phenyI)-lH-imidazol-2-yl
]-2-phenyl-ethyI}-2- fluoro-terephthalamide [00725]
Part A:
((S)-l-{4-[4-(5-Methyl-[l,2,4]oxadiazol-3-yl)-phenyl]-
lH~ imidazol-2-yl}-2-phenyl-ethyl)-carbamic acid
tert-butyl ester.
{(S)-l-[4-(4-Cyanophenyl)-lH-imidazol-2-yl]-2-phenylet
hyl}carbamic acid tert-butyl ester prepared as
described in Example 28 Part A (1.00 equiv; 2.57
mmoles; 1.00 g) was dissolved in 15 rnL EtOH and
Hydroxylamine Hydrochloride (12.87 mmoles; 894.42 mg)
and Triethylamine (12.87 mmoles; 1.79 niL) were added.
The resulting solution was heated at reflux in an 80
0C oil bath under N2 overnight. Reaction was cooled to
room temperature and evaporated to remove EtOH.
Residue was suspended in a mixture of EtOAc/EtOH
(-10:1) and filtered to remove inorganic solids.
Filtrate was reconcentrated to a yellow foam. This
residue was redissolved in 10 mL HOAc and treated with
stirring under N with Acetic Anhydride (4.23 mmoles;
400 mL). Solution was stirred for 20 min at room
temperature, then heated in 80 C oil bath for 2h,
cooled to room temperature and stirred overnight. Most
of HOAc was removed on rotary evaporator, then residue
was diluted with water and carefully neutralized by
addition of sat'd NaHCO3 to pH ~8. Extracted 3X with
CH2Cl2. Combined extracts were washed with brine then
dried over MgSO4, filtered and evaporated to a It red
foam. Residue was purified on silica gel to provide
the product as a It pinkish tan foam. (590 mg; 51.4%).
1H NMR (500 MHz, CDCl3) d 1.41 (s, 9 H) 2.65 (s, 3 H)
3.28 - 3.44 (m, 2 H) 4.88 (d, J=7.70 Hz, 1H) 5.23 (s,
1H) 7.13 - 7.36 (m, 5 H) 7.42 - 7.55 (m, 1 H) 7.88 (d,
J=8.25 Hz, 2 H) 8.06 (d, J=8.25 Hz, 2 H) 9.67 (s, 1
H). m/z 446.1 (M+H)+. [00726] Part B:
(S)-l-{4-[4-(5-Methyl-[l,2,4]oxadiazol-3-yl)-phenyl]-l
Himidazol- 2-yl}-2-phenyl-ethylamine dihydrochloride:
The BOC group was removed from the compound of Example
183 Part A using procedure of Ex. 176, Part A to
provide the hydrochloride salt of the amine as a tan
solid in 46% yield. H NMR (500 MHz, CDCl3) d 2.67 (s,
3 H) 2.87 (dd, J=13.75, 9.35 Hz, 1H) 3.44 (dd,
J=13.75, 4.40 Hz, 1H) 4.44 (dd, J=9.35, 4.40 Hz, 1H)
7.20 - 7.3 1 (m, 5 H) 7.34 (t, J=7.42 Hz, 3 H) 7.85
(s, 1H) 8.08 (d, J=8.8O Hz, 2 H). m/z 346.0 (M+H)+,
330.0 (M+H-NH3) +. [00727] Part C:
4-Cyano-2-fluoro-N-((S)-l-{4-[4-(5-methyl-[l,2,4]oxadi
azol-
3-yl)-phenyl]-lH-imidazol-2-yl}-2-phenyl-ethyl)-benami
de: The compound of Example 183 Part B was coupled to
4-cyano-2-fluorobenzoic acid using the procedure of
Example 176 Part B to provide the amide in 90% yield.
H NMR (500 MHz, CDCl3) d ppm 2.64 (s, 3 H) 3.43 (dd,
J=13.75, 7.15 Hz, 1 H) 3.58 (dd, J=13.75,7.70 Hz, 1 H)
5.38 (q, J=7.15 Hz, 1 H) 7.20 - 7.33 (m, 7 H) 7.42 (d,
J=9.90 Hz, 1 H) 7.54 (d, J=8.25 Hz, 2 H) 7.86 (s, 1 H)
8.05 (d, J=8.25 Hz, 2 H) 8.14 (t, J=7.70 Hz, 1 H) 9.43
(s, 1 H). m/z 493.1 (M+H) +. [00728] Part D:
2-Fluoro-Ni-((S)-l-{4-[4-(5-methyl-[l,2,4]oxadiazol-3-
yl)- phenyl]
-lH-imidazol-2-yl}-2-phenyl-ethyl)-terephthalamide: A
mixture of the compound of Example 183 Part C (75 mg,
0.15 mmol), potassium carbonate (66 mg, 3 eq) and 30%
hydrogen peroxide (0.055 niL, 11 eq) in DMSO (2.5 mL)
was stirred at room temperature under N2 overnight.
Reaction mixture was diluted with water and EtOAc, and
phases separated. Aqueous phase was reextracted with
EtOAc (2X). Combined organic phases were washed with
water and brine, dried over anhydrous Na2SO4, filtered
and evaporated. The resulting crude amide was used
without purifi cation m/z 5 11.0 (M+H) +. [00729] Part
E:
Nl-{(S)-l-[4-(4-Carbamimidoyl-phenyl)-lH-imidazol-2-yl
]-2- phenyl-ethyl}-2-fluoro-terephthalamide: The
compound of Example 183 Part D (68 mg) and 10% Pd/C
(35 mg, wet, Degussa) were suspended in a mixture of
methanol and triethylarnine (4.5 ml, 8:1) and stirred
under 1 arm H overnight. Catalyst was removed by
filtration through Celite and washed with MeOH.
Filtrate was evaporated and residue purified by prep
Cl 8 HPLC to provide the bis TFA salt of the title
compound as a white solid (48 mg, 53%). IH NMR (500
MHz, DMSO-D6) d ppm 3.23 - 3.31 (m, 1 H) 3.41 (dd,
j=13.75, 6.60 Hz, 1 H) 5.43 (q, J=7.70 Hz, 1 H) 7.13 -
7.23 (m, 1 H) 7.23 - 7.31 (m, 5 H) 7.59 - 7.66 (m, 2
H) 7.67 - 7.77 (m, 2 H) 7.87 (t, J=7.70 Hz, 2 H) 7.99
(d, J=8.25 Hz, 3 H) 8.13 (s, 1 H) 8.95 (s, 2 H) 8.98 -
9.06 (m, 1 H) 9.27 (s, 2 H). m/z 471 .0 (M+H) +.
Example 188
Nl-((S)-l-(4-(3-amino-lH-indazol-6-yl)-5-chloro-lH-imi
dazol-2-yl)-2- phenylethyl)-2-fluoroterephthalamide,
bis-trifluoroacetic acid salt [00730] Example 188 was
prepared similarly by appropriate application of the
procedures described for Example 120, where
4-carbamoyl-2-fluorobenzoic acid instead
ofBoc-tranexamic acid was used in Example 120 Part F.
1H-NMR (SOO MHz, DMSO-d6) 3.16 (dd, J = 13.75, 8.80
Hz, IH), 3.30 (dd, J = 13.75, 6.05 Hz, IH) 5.31-5.43
(m, IH), 7.16-7.23 (m, IH), 7.25-7.31 (m, 5H), 7.38
(d, J = 8.80 Hz,IH), 7.55 (t, J = 7.42 Hz, IH), 7.62
(d, J = 5.50 Hz, 2H), 7.65-7.76 (m, 2H), 7.86 (d, J =
8.80 Hz, IH), 8.12 (s, IH), 8.97 (d, J = 8.25 Hz, 2H),
12.05 (s, IH), 12.81 (s, IH). Example 189
Nl-((S)-l-(4-(4-aminoquinazolin-7-yl)-5-chloro-lH4inid
azol-2-yI)-2- phenylethyl)-2-fluoroterephthalamide,
bis-trifluoroacetic acid salt [00731] Example 189 was
prepared by appropriate application of the procedures
for Example 162, excluding Example 162 Part G and
using 4- carbamoyl-2-fluorobenzoic acid instead of
Boc-tranexamic acid in the procedure from Example 120
Part F . MS: 530.01 , (M+H)+. 1HNMR (500 MHz, DMSO-d6)
d 3.14- 3.24 (m, IH), 3.25-3.35 (m, IH,) 5.31-5.44 (m,
IH), 7.15-7.24 (m, IH), 7.24-7.33 (m, 5H), 7.54 (t, J
= 7.70 Hz, IH), 7.64 (s, IH), 7.66-7.76 (m, 3H), 7.99
(d, J = 8.80 Hz, IH), 8.13 (s, 2H), 8.46 (d, J = 8.80
Hz, IH), 8.80 (s, IH), 9.07 (d, J = 6.60 Hz, IH),
13.20 (S, IH). Example 190
l-amino-N-((S)-l-(4-(3-amino-lH-indazol-6-yl)-5-chloro
-lH-imidazol-2-yl)-2-
phenylethyl)-5,6,7,8-tetrahydroisoqumolme-6-carboxamid
e, bis-trifluoroacetic acid salt [00732] Example 190
was similarly prepared by appropriate application of
the procedures for Example 147 Part H using the
diastereomer B from Part G of Example 147 . 1H-NMR
(400 MHz, d4-MeOH) d 1.75 (dd, J = 13.40, 10.33 Hz,
IH), 2.01 (m, IH), 2.45 (t, J = 6.37 Hz, 2H), 2.73 (m,
IH), 2.90 (m, 2H), 3.20 (m, 2H), 5.28 (m, IH), 6.69
(d, J = 6.59 Hz, IH), 7.25 (m, 5H), 7.51 (d, J = 8.79
Hz, IH), 7.59 (d, J = 6.59 Hz, IH), 7.71 (s, IH), 7.95
(d, J = 8.79 Hz, IH). Example 191
l-amino-N-((S)-l-(4-(4-aminoquinazolin-7-yl)-5-chloro-
lH-imidazol-2-yl)-2-
phenylethyl)-5,6,7,8-tetrahydroisoquinoline-6-carboxam
ide, bis-trifluoroacetic acid salt [00733] Example 191
was prepared using the product from Part F of Example
147 by appropriate application of the procedures
described in Part A of Example 162.LC/MS: 539.2 (M+l)
+. 1HNMR (400 MHz, 4-MeOH) d 1.77 (m, IH), 2.00 (d, J
= 3.95 Hz, IH,) 2.45 (m, 2H), 2.74 (m, 2H3) 2.91 (m,
IH), 3.21 (m, 2 H), 5.26 (m, IH), 6.67 (t, J = 7.25
Hz, IH), 7.23 (m, 5H), 7.59 (t, J = 6.59 Hz, IH), 8.02
(m, 1 H), 8.16 (d, J = 4.39 Hz, IH), 8.36 (dd, J = 8.
79 and 1.76 Hz, IH), 8.65 (s, IH). Example 192
l-amino-N-((S)-l-(4-(3-amino-lH-indazol-6-yl)-5-chloro
-lH-imidazol-2-yl)-2-
phenylethyl)-3-methyIisoquinoIine-6-carboxamide,
bis-trifluoroacetic acid salt [00734] Part A:
(Z)-3-(3-Bromophenyl)-2-methylacrylic acid: 3-
Bromobenziladelhyde (2.6 g, 0.014 mol) and
(carbethoxyethylidene)triphenylphosphoraiie (5.6 g,
0.015 mol) were added together with 30 mL of toluene.
The mixture was stirred at RT under N2 for 24 h. The
solvent was removed. The residue was dissolved in
EtOAc and washed with water and brine. It was dried
over MgSO4, concentrated, and purified by flash
chromatography (silica, Hexane/EtOAc) to give 3.7 g of
the desired ester. MS: 271.2/273.2 (M+l) +. The ester
was then dissolved in 30 mL of THF and 10 mL of water.
LiOH (1.32 g, 0.031 mol) was added. The mixture was
stirred at RT under N2 for 72 h. The THF was removed.
The resulting mixture was diluted with water and
extracted with EtOAc (discarded). The aqueous mixture
was acidified with HCl and extracted with EtOAc. This
EtOAc extract was washed with brine, dried over MgSO4
and concentrated to a white solid (3.2 g). 1HNMR (400
MHz, CDCl3) d 2.12 (s, 3H), 7.29 (m, 2H), 7.47 (d, J =
7.91 Hz, IH), 7.56 (s, IH), 7.73 (s, IH). [00735] Part
B: 6-Bromo-3-methylisoquinolin-l(2H)-one: The product
from Example 192 Part A (2.76 g, 11.45 mmol) and
triethylamine (3.60 mL, 22.90 mmol) were added
together with 18 mL of acetone. The mixture was cooled
to 0 C, followed by the dropwise addition of ethyl
chloroformate (1.85 mL, 17.17 mmol). The reaction
mixture was stirred at 0-5 0C under N2 for Ih. To it
was added the slurry of sodium azide (1.34g, 20.60
mmol) in 2 mL of water. The reaction mixture was
stirred at rt under N2 overnight. The solvent was
removed. The residue was dissolved in EtOAc and washed
with water and brine. It was dried over MgSO4,
concentrated, and dried in vacuo to give 3.4 g of 80%
pure desired acyl azide. A solution oftributylamine
(4.4OmL, 18.49 tnmol) and diphenylmethaxie (15mL) was
heated to 190 C . To it was added dropwise the
solution of the acyl azide (3.4 g of 80% pure
material, 10.3 mmol) in diphenylmethane (12 mL) over
12 rninutes. The mixture was stirred at 220 C for 2 h
under N2. It was cooled to RT. The crude product was
precipitated and filtered. It was purified by flash
chromatography (120 g silica, 0- 10% MeOH in
dichloromethane) to give 0.43 g of the desired
product. MS: 238.2, 240.1 (M+l) +. 1HNMR (400 MHz,
DMSO-d6) d 2.20 (s, 3H), 6.30 (s, IH), 7.52 (d, J =
8.79 Hz, IH), 7.80 (s, IH), 7.81 (d, J = 8.35 Hz, IH).
[00736] Part C: 6-Bromo-3-methylisoquinolin-l-amine:
Phosphorus oxychloride (2.5 mL) was cooled in an
ice-bath and was then added dropwise to the product
from Example 192 Part B (120 mg, 0.5 mmol). The
mixture was heated to 110 0C under N2 for 1.5 h. The
reaction was cooled, and quenched with water and MeOH.
More water was then added. The solid was filtered and
washed with IN NaOH and water to give 115 mg of solid.
The solid obtained (51 mg) was combined with 1mL of
13-15% NH in ethylene glycol. The mixture was heated
in a sealed tube via microwave irradiation at 170 0C
for 20 minutes. The reaction was cooled and water was
added. The solid was filtered and purified by ISCO
flash chromatography (silica, CH2Cl2MeOH) to give 12
mg of the desired product. MS: 237.1/239.1 (M+l) +.
1HNMR (400 MHz, I4-MeOH) d 2.39 (s, 3H), 6.76 (s, IH),
7.53(m, IH), 7.8 l (d, J = l .76 Hz, IH), 7.98 (d, J =
8.79 Hz, IH). [00737] Part D:
l-AminoS-tnethylisoquinoline- -carbonitrile: The
product from Example 192 Part C (22 mg, 0.093 mmol),
Zn(CN)2 (12 mg), and Pd(PPh3)4 (8 mg) were added with
2 mL of DMF. The mixture was heated in a sealed tube
in a microwave at 180 0C for 10 minutes. The mixture
was filtered and washed with 



EtOAc. The filtrate was concentrated, and purified by
flash chromatography (silica, CH2Cl2MeOH) to give 12
mg of the desired product. LCMS: 184.18 (M+l) +.
[00738] Part E: l-amino-S-methylisoquinoline-
-carboxylic acid: The product from Example 192 Part D
(35 mg) was added with 4 mL of MeOH and 4 mL of 15%
aqueous NaOH. The mixture was heated at 70-85 0C for 2
h. It was concentrated, acidified with HCl and TFA to
pH = 5. The solid was filtered and purified by reverse
phase prep-HPLC to give 18 mg of the TFA salt. LCMS:
203.03 (M+l) +.[00739] Part F:
l-amino-N-((S)-l~(4-(3-amino-lH-indazol-6-yl)-5-chloro
-lHimidazol-
2-yl)-2-phenylethyl)~3-methylisoqumoline-6-carboxamide
, bistrifluoroacetic acid salt: The product from
Example 192 Part E and the product from Part E of
Example 120 were coupled and then converted to the
aminoindazole using the methods described in Example
120 Part F and Part H, respectively. MS: 537.0 (M+l)
+. 1HNMR (400 MHz, d4-MeOH) d 2.52 (s, 3H), 3.41 (m,
2H)3 5.46 (t, J = 7.91 Hz, IH), 7.05 (s, IH), 7.23 (m,
5H), 7.50 (d, J = 8.79 Hz, IH) 7.71 (s, 1 H), 7.98 (m,
2H), 8.19 (S, IH), 8.43 (d, J 8.79 Hz, IH). Example
200 4-Aminomethyl-cyclohexanecarboxylic acid
{(5)-2-[4-(3-ammo-lH-indazol-6-yl)-
lH-imidazol-2-yI]-l-benzyl-ethyl}-amide,
bis-trifluoroacetic acid salt [00740] This compound
was prepared following the procedures described in
Example 120: 1H NMR (500 MHz, Solvent) d 0.90 - 1.01
(m, 2 H), 1.18 - 1.24 (m, 2 H), 1.42 - 1.50 (m, 1 H),
1.50 - 1.62 (m, 2 H), 1.68 - 1.79 (m, 2 H), 2.00 -
2.09 (m, 1 H), 2.71 (d, J=7.15 Hz, 2 H), 2.94 (dd,
J=13.00, 8.80 Hz, 2 H), 3.02 (dd, J=13.00, 6.04 Hz, 2
H), 3.13 (dd, J=15.12, 10.17 Hz, 1 H), 4.57 - 4.65 (m,
1 H), 7.18 - 7.23 (m, 1 H), 7.26 - 7.30 (m, 4 H), 7.47
(d, J=9.90 Hz, 1 H), 7.74 (s, 1 H) 7.89 (s, 1 H), 7.97
(d, J=8.25 Hz, 1 H). HRMS (ES+): Calcd for C27H33N7O:
471.2747, Found: 472.2839 (M + H). [00741] Tables 1-6
below summarize the prepared examples of compounds in
the present invention. Table 1COMPRESSION RESISTANT
NONWOVENS FIELD OF INVENTION This invention relates to
fibrous nonwoven webs suitable for use as a topsheet
in a disposable absorbent article. In particular, this
invention relates to fibrous webs treated by
mechanical formation to have increased compression
resistance. BACKGROUND OF THE INVENTION Disposable
absorbent articles such as baby diapers, adult
incontinence products, sanitary napkins, pantiliners,
hemorrhoid treatment pads, bandages, and the like are
well known in the art. Such articles generally have a
fluid permeable topsheet, and fluid impermeable
backsheet, and an absorbent core sandwiched between
the topsheet and the backsheet to absorb and contain
body fluid exudates. In some applications of
disposable absorbent articles, such as sanitary
napkins and pantiliners, it is desirable to not only
absorb body fluids, but to minimize fluid on the body
of the wearer. Fluid on the body can be minimized by
ensuring that the fluid enters the absorbent article,
and does not come back out, such as by being pressed
or squeezed out. While much work has been done in to
minimize rewet to the body, there remains a need for a
disposable absorbent article that helps keep the users
body clean and dry. Accordingly, there is a disposable
absorbent article that helps provide for a clean body
benefit in the area of sanitary napkins and
pantiliners. Additionally, there is a need for a
method for relatively inexpensively making a
disposable absorbent article that helps provide for a
clean body benefit in the area of sanitary napkins and
pantiliners. SUMMARY OF THE INVENTION A sanitary
napkin comprising a topsheet comprising a plurality of
discrete tufts of fibrous material, wherein the
topsheet has a density of less than 0.027 g/cc under a
load of 0.004 psi, and a density of less than 0.068 at
a load of 0.23 psi.BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view of a web of the present
invention. FIG. 2 is an enlarged view of a portion of
the web shown in FIG. 1. FIG. 3 is a cross-sectional
view of section 3-3 of FIG. 2. FIG. 4 is a plan view
of a portion of the web as indicated by 4-4 in FIG. 3.
FIG. 5 is a perspective view of an apparatus for
forming the web of the present invention. FIG. 6 is a
cross-sectional depiction of a portion of the
apparatus shown in FIG. 5. FIG. 7 is a perspective
view of a portion of the apparatus for forming one
embodiment the web of the present invention. FIG. 8 is
an enlarged perspective view of a portion of the
apparatus for forming the web of the present
invention. FIG. 9 is an enlarged view of a portion of
another embodiment of a web of the present invention.
FIG. 10 is a partial cut away plan view of a sanitary
napkin of the present invention. DETAILED DESCRIPTION
OF THE INVENTION The present invention can be utilized
in any of known disposable absorbent products. In a
preferred embodiment, however, the present invention
comprises a sanitary napkin intended to be used as a
menstrual pad. The sanitary napkin of the present
invention comprises at least three components: a
topsheet, a lotion applied to the topsheet, and an
absorbent core in fluid communication with the
topsheet. It has been unexpectedly found that, by
using the web of the present invention, a sanitary
napkin of the present invention can provide for a
desirable clean body benefit. Specifically, the
sanitary napkin of the present invention provides for
better compression resistance, comparable to that of
known formed film webs, such as DRI-WEAVE(r) topsheet
utilized on ALWAYS(r) sanitary napkins marketed by The
Procter & Gamble Co. Improved compression resistance
improves the rewet properties of the sanitary napkin,
such that less absorbed fluid is squeezed back out of
the product onto the body of the wearer.Conversion
factors for units used herein: 1 inch = 25.4 mm; 1 psi
= 6.89 kPa; 1 foot = 304.8 mm. FIG. 1 shows a laminate
web 1 of the present invention, suitable for use as a
compression resistant topsheet in a disposable
absorbent article of the present invention. Web 1 can
comprise one layer, but in a preferred embodiment
comprises at least two layers. The layers are referred
to herein as generally planar, two-dimensional
precursor webs, such as first precursor web 20 and
second precursor web 21. In a preferred embodiment,
both precursor webs are nonwoven webs. Precursor webs
20 and 21 (and any additional webs) can be joined by
adhesive, thermal bonding, ultrasonic bonding and the
like, but are preferably joined without the use of
adhesive or other forms of bonding. As disclosed
below, the constituent precursor webs of web 1 can be
joined by interlocking mechanical engagement resulting
from the formation of tufts 6. Web 1 has a first side
3 and a second side 5, the term "sides" being used in
the common usage of generally planar two-dimensional
webs, such as paper and films that have two sides when
in a generally flat condition. Each precursor web 20
and 21 has a first surface 12 and 13, respectively,
and a second surface 14 and 15, respectively (shown in
FIG. 3). Web 1 has a machine direction (MD) and a
cross machine direction (CD) as is commonly known in
the art of web manufacture. Although the present
invention can be practiced with polymer films and
woven webs, in a preferred embodiment both precursor
webs are nonwoven webs comprised of substantially
randomly oriented fibers. By "substantially randomly
oriented" is meant that, due to processing conditions
of the precursor web, there may be a higher amount of
fibers oriented in the MD than the CD, or vice-versa.
For example, in spunbonding and meltblowing processes
continuous strands of fibers are deposited on a
support moving in the MD. Despite attempts to make the
orientation of the fibers of the spunbond or meltblown
nonwoven web truly "random," usually a slightly higher
percentage of fibers are oriented in the MD as opposed
to the CD. In a preferred embodiment, first precursor
web 20 is a relatively hydrophilic nonwoven web and
second precursor web 21 is a nonwoven web is a
relatively hydrophobic nonwoven web. For all nonwoven
webs, the hydrophobicity or hydrophilicity can be
achieved by use of fibers having the proper
characteristics, or the precursor webs can be treated
to have the desired characteristics. In one
embodiment, first side 3 of web 1 is defined by
exposed portions of the first surface 13 of second
precursor web 21 and at least one, but preferably a
plurality of, discrete tufts 6 which are integral
extensions of the fibers of at least first precursor
web 20 and preferably both precursor webs. As shown in
FIG. 3, each tuft 6 can comprise a plurality of
looped, aligned fibers 8 extending through second
precursor web 21 and outwardly from the first surface
13 thereof. Inanother embodiment each tuft 6 can
comprise a plurality of non-looped fibers 18 (as shown
in FIG. 3) that extend outwardly from the first
surface 13. In one embodiment, tufts 6 can comprise
fibers from both precursor webs. In such an
embodiment, fibers of first precursor web 20 are
formed inside the tuft, with fibers of second
precursor web being substantially covering the outside
of the tuft. As used herein, the term "nonwoven web"
refers to a web having a structure of individual
fibers or threads which are interlaid, but not in a
repeating pattern as in a woven or knitted fabric,
which do not typically have randomly oriented fibers.
Nonwoven webs or fabrics have been formed from many
processes, such as, for example, meltblowing
processes, spunbonding processes, hydroentangling,
airlaying, and bonded carded web processes, including
carded thermal bonding. Fibers can be bicomponent,
multicomponent, multiconstituent, and the like, as
known in the art. The basis weight of nonwoven fabrics
is usually expressed in grams per square meter (gsm).
The basis weight of the laminate web is the combined
basis weight of the constituent layers and any other
added components. Fiber diameters are usually
expressed in microns; fiber size can also be expressed
in denier, which is a unit of weight per length of
fiber. The basis weight of laminate webs suitable for
use in the present invention can range from 10 gsm to
500 gsm. The constituent fibers of nonwoven precursor
web 20 or 21 can be comprised of polymers such as
polyethylene, polypropylene, polyester, and blends
thereof. The fibers can comprise cellulose, rayon,
cotton, or other natural materials or blends of
polymer and natural materials. The fibers can also
comprise a super absorbent material such as
polyacrylate or any combination of suitable materials.
The fibers can be monocomponent, bicomponent, and/or
biconstituent, non-round (e.g., capillary channel
fibers), and can have major cross-sectional dimensions
(e.g., diameter for round fibers) ranging from 0.1-500
microns. For example, one type of fibers suitable for
the nonwoven web includes nanofibers. Nanofibers are
described as fibers having a mean diameter of less
than 1 micron. Nanofibers can comprise all of the
fibers in a nonwoven web or a portion of the fibers in
a nonwoven web. The constituent fibers of the nonwoven
precursor web may also be a mixture of different fiber
types, differing in such features as chemistry (e.g.
PE and PP), components (mono- and bi-), denier (micro
denier and >20 denier), shape (i.e. capillary and
round) and the like. The constituent fibers can range
from about 0.1 denier to about 100 denier. As used
herein, "spunbond fibers" refers to small diameter
fibers which are formed by extruding molten
thermoplastic material as filaments from a plurality
of fine, usually circularcapillaries of a spinneret
with the diameter of the extruded filaments then being
rapidly reduced. Spunbond fibers are generally not
tacky when they are deposited on a collecting surface.
Spunbond fibers are generally continuous and have
average diameters (from a sample of at least 10)
larger than 7 microns, and more particularly, between
about 10 and 40 microns. As used herein, the term
"meltblowing" refers to a process in which fibers are
formed by extruding a molten thermoplastic material
through a plurality of fine, usually circular, die
capillaries as molten threads or filaments into
converging high velocity, usually heated, gas (for
example air) streams which attenuate the filaments of
molten thermoplastic material to reduce their
diameter, which may be to microfiber diameter.
Thereafter, the meltblown fibers are carried by the
high velocity gas stream and are deposited on a
collecting surface, often while still tacky, to form a
web of randomly dispersed meltblown fibers. Meltblown
fibers are microfibers which may be continuous or
discontinuous and are generally smaller than 10
microns in average diameter. As used herein, the term
"polymer" generally includes, but is not limited to,
homopolymers, copolymers, such as for example, block,
graft, random and alternating copolymers, terpolymers,
etc., and blends and modifications thereof. In
addition, unless otherwise specifically limited, the
term "polymer" includes all possible geometric
configurations of the material. The configurations
include, but are not limited to, isotactic, atactic,
syndiotactic, and random symmetries. As used herein,
the term "monocomponent" fiber refers to a fiber
formed from one or more extruders using only one
polymer. This is not meant to exclude fibers formed
from one polymer to which small amounts of additives
have been added for coloration, antistatic properties,
lubrication, hydrophilicity, etc. These additives, for
example titanium dioxide for coloration, are generally
present in an amount less than about 5 weight percent
and more typically about 2 weight percent. As used
herein, the term "bicomponent fibers" refers to fibers
which have been formed from at least two different
polymers extruded from separate extruders but spun
together to form one fiber. Bicomponent fibers are
also sometimes referred to as conjugate fibers or
multicomponent fibers. The polymers are arranged in
substantially constantly positioned distinct zones
across the cross-section of the bicomponent fibers and
extend continuously along the length of the
bicomponent fibers. The configuration of such a
bicomponent fiber may be, for example, a sheath/core
arrangement wherein one polymer is surrounded by
another, or may be a side-by-side arrangement, a pie
arrangement, or an "islands-in-the-sea" arrangement.As
used herein, the term "biconstituent fibers" refers to
fibers which have been formed from at least two
polymers extruded from the same extruder as a blend.
Biconstituent fibers do not have the various polymer
components arranged in relatively constantly
positioned distinct zones across the cross-sectional
area of the fiber and the various polymers are usually
not continuous along the entire length of the fiber,
instead usually forming fibrils which start and end at
random. Biconstituent fibers are sometimes also
referred to as multiconstituent fibers. As used
herein, the term "non-round fibers" describes fibers
having a non-round crosssection, and includes "shaped
fibers" and "capillary channel fibers." Such fibers
can be solid or hollow, and they can be tri-lobal,
delta-shaped, and are preferably fibers having
capillary channels on their outer surfaces. The
capillary channels can be of various cross-sectional
shapes such as "U-shaped", "H-shaped", "C-shaped" and
"V-shaped". One preferred capillary channel fiber is
T-401, designated as 4DG fiber available from Fiber
Innovation Technologies, Johnson City, TN. T-401 fiber
is a polyethylene terephthalate (PET polyester). As
used herein, the term "integral" as in "integral
extension" when used for the tufts 6 refers to fibers
of the tufts 6 having originated from the fibers of
the precursor webs. For example, fibers in tufts 6 can
be integral with, i.e., originated in, first precursor
web 20. Therefore, the looped fibers 8 and non-looped
fibers 18 of tufts 6, can be plastically deformed and
extended fibers of the first precursor web 20, and
are, therefore, integral with first precursor web 20.
As used herein, "integral" is to be distinguished from
fibers introduced to or added to a separate precursor
web for the purpose of making tufts, as is commonly
done in conventional carpet making, for example. The
number, spacing, and dimensions of tufts 6 can be
varied to give varying texture to first side 3 of web
1. For example, if tufts 6 are sufficiently closely
spaced the first side 3 of web 1 can have a terry
cloth-like feel. Alternatively, tufts 6 can be
arranged in patterns such as lines or filled shapes to
create portions of a laminate web having greater
texture, softness, bulk, absorbency or visual design
appeal. For example, when tufts 6 are arranged in a
pattern of a line or lines, the tufts can have the
appearance of stitching. Tufts 6 can also be arranged
to form specific shapes, such as designs, words or
logos. Such shapes can be used, for example, on
laminates useful for hotel bath towels or robes which
can have the name or logo of the hotel formed thereon.
Likewise, the size dimensions, such as the height,
length and width of individual tufts 6 can be varied.
Single tufts can be as long as about 3 cm in length
and can be made alone or dispersed among tufts of
various sizes.First precursor web 20 can be a fibrous
woven or nonwoven web comprising fibers having
sufficient elongation properties to have portions
formed into tufts 6 as described more fully below.
Tufts are formed by urging fibers out-of-plane in the
Z-direction at discrete, localized, portions of
precursor webs. The urging out-of-plane can be due to
fiber displacement, i.e., the fiber is able to move
relative to other fibers and be "pulled," so to speak,
out-of-plane. More often, however, for most nonwoven
precursor webs, the urging out-of-plane is due to the
fibers of tufts 6 having been at least partially
plastically stretched and permanently deformed to form
tufts 6. Therefore, in one embodiment, depending on
the desired height of tufts 6, the constituent fibers
of nonwoven precursor webs can exhibit an elongation
to break of at least about 5%, more preferably at
least about 10%, more preferably at least about 25%,
more preferably at least about 50%, and more
preferably at least about 100%. Elongation to break
can be determined by simple tensile testing, such as
by use of Instron tensile testing equipment, and can
generally be found on material data sheets from
suppliers of such fibers or webs. It can be
appreciated that a suitable precursor webs should
comprise fibers capable of experiencing sufficient
plastic deformation and tensile elongation, or are
capable of sufficient fiber mobility, such that looped
fibers 8 are formed. However, it is recognized that a
certain percentage of fibers urged out of the plane of
the first surface 12 will not form a loop, but instead
will break and form loose ends. Such fibers are
referred to herein as "loose" fibers or "loose fiber
ends" 18 as shown in FIG. 3. Loose fiber ends 18 are
not necessarily undesirable for the present invention,
and in some embodiments, most or all of the fibers of
tufts 6 can be loose fiber ends 18. Loose fiber ends
18 can also be the result of forming tufts 6 from
nonwoven webs consisting of, or containing, cut staple
fibers. In such a case, some number of the staple
fiber ends may protrude into the tuft 6, depending
upon such things as the number of staple fibers in the
web, the staple fiber cut length, and the height of
the tufts. In some instances, it may be desired to use
a blend of fibers of different lengths in a precursor
web or fibers of different lengths in different
layers. This may be able to selectively separate the
longer fibers from the shorter fibers. The longer
fibers may predominately form the tuft 6 while the
shorter fibers predominately remain in the portion of
the web not forming the tuft 6. An exemplary mixture
of fiber lengths can include fibers of approximately 2
to 8 centimeters for the longer fibers and less than
about 1 centimeter for the shorter fibers. First
precursor web 20 can be a fibrous woven or nonwoven
web comprising elastic or elastomeric fibers. Elastic
or elastomeric fibers can be stretched at least about
50% and return to within 10% of their original
dimension. Tufts 6 can be formed from elastic fibers
if the fibers aresimply displaced due to the mobility
of the fiber within the nonwoven, or if the fibers are
stretched beyond their elastic limit and are
plastically deformed. Second precursor web 21 can be
virtually any web material, the only requirement being
that it have sufficient integrity to be formed into
the laminate by the process described below. In one
embodiment, it can have sufficiently less elongation
properties relative to first precursor web 20, such
that upon experiencing the strain of fibers from first
precursor web 20 being urged outof- plane in the
direction of second precursor web 21, second precursor
web 21 will rupture, e.g., by tearing due to
extensional failure, such that portions of first
precursor web 20 can extend through, (i.e., "punch
through" so to speak), second precursor web 21 to form
tufts 6 on first side 3 of web 1. In one embodiment
second precursor web 21 is a polymer film. Second
precursor web 21 can also have sufficient elongation
properties to be formed into looped fibers, as
described above with respect to first precursor web
20. A representative tuft 6 for the embodiment of web
1 shown in FIG. 1 (where the second precursor web 21
is "punched through" by first precursor web) is shown
in a further enlarged view in FIG. 2. As shown in FIG.
2 or 3, tuft 6 comprises a plurality of looped fibers
8 that are substantially aligned such that tuft 6 has
a distinct linear orientation and a longitudinal axis
L. Tuft 6 also have a transverse axis T generally
orthogonal to longitudinal axis L in the MD-CD plane.
In the embodiment shown in FIGS. 1 and 2, longitudinal
axis L is parallel to the MD. In one embodiment, all
the spaced apart tufts 6 have generally parallel
longitudinal axes L. The number of tufts 6 per unit
area of web 1, i.e., the area density of tuft 6, can
be varied from 1 tuft per unit area, e.g., square
centimeter to as high as 100 tufts per square
centimeter. There can be at least 10, or at least 20
tufts 6 per square centimeter, depending on the end
use. In general, the area density need not be uniform
across the entire area of web 1, but tufts 6 can be
only in certain regions of web 1, such as in regions
having predetermined shapes, such as lines, stripes,
bands, circles, and the like. As can be appreciated by
the description herein, in many embodiments of web 1
openings 4 of second precursor web 21 will have a
distinct linear orientation and a longitudinal axis,
which is oriented parallel to the longitudinal axis L
of its corresponding tuft 6. Likewise, openings 4 will
also have a transverse axis generally orthogonal to
longitudinal axis in the MD-CD plane. As shown in
FIGS. 1-4, tufts 6 can extend through openings 4 in
second precursor web 21. Openings 4 are formed by
locally rupturing second precursor web 21 by the
process described in detail below. Rupture may involve
a simple splitting open of second precursor web 21,
such that opening 4 remains a simple two-dimensional
aperture. However, for somematerials, such as polymer
films, portions of second precursor web 21 can be
deflected or urged out-of-plane (i.e., the plane of
second precursor web 21) to form flap-like structures,
referred to herein as flap, or flaps, 7. The form and
structure of flaps 7 is highly dependent upon the
material properties of second precursor web 21. Flaps
7 can have the general structure of one or more flaps,
as shown in FIGS. 1 and 2. In other embodiments, flap
7 can have a more volcano-like structure, as if the
tuft 6 is erupting from the flap 7. In other
embodiments, flaps 7 can virtually 



completely cover tufts 6, such that they form a "cap"
over tufts 6. In one embodiment, flaps 7 may extend
out of plane significantly, even being as high, so to
speak, as the tufts 6 themselves. In this embodiment
flaps 7 can cause the tufts 6 to be more resilient and
less susceptible to flattening due to compressive or
bending forces. In one embodiment, therefore, the
laminate web 1 comprises at least two layers (i.e.,
precursor webs 20 and 21), and both layers affect the
tactile qualities and compression resistance of tufts
6. Tufts 6 preferably comprise looped fibers from both
precursor webs. Therefore, tufts 6 can be, in a sense,
either "punched through" second precursor web 21 or
"pushed into" the tufts of second precursor web 21. In
either case, it can be said that first and second
precursor webs can be "locked" in place by frictional
engagement with openings 4. In some embodiments, for
example, the lateral width of opening 4 (i.e., the
dimension measured parallel to its transverse axis)
can be less than the maximum width of the tooth that
formed the opening (per the process described below).
This indicates a certain amount of recovery at the
opening that tends to constrain tuft 6 from pulling
back out through opening 4. The frictional engagement
of the tufts and openings provides for a laminate web
structure having permanent tufting on one side that
can be formed without adhesives or thermal bonding.
Because in some embodiments at least one of the layers
(e.g., a relatively low elongation polymer film or
tissue paper second precursor web 21 in FIGS. 1-4)
does not significantly contribute material to the
tufts 6 (such as in the embodiments shown in FIGS.
1-4) a web 1 comprising a nonwoven first precursor web
20 can be characterized as being predominantly fibrous
on both sides of web 1 with the fibers being
contributed only by nonwoven first precursor web 20.
Therefore, tufts 6 can be spaced sufficiently closely
so as to effectively cover first side 3 of web 1. In
such an embodiment, both sides of web 1 appear to be
nonwoven, with a difference between the two sides 3
and 5 being a difference in surface texture.
Therefore, in one embodiment, the invention can be
described as a laminate material of two or more
precursor webs, wherein both sides of the laminate web
are substantially covered by fibers from only one of
the precursor webs.As shown in FIGS. 1-4, one
characteristic of tufts 6 can be the predominant
directional alignment of the fibers 8 or 18. For
example, looped, aligned fibers 8 can be described as
having a significant or major vector component
parallel to the Z-CD plane and the looped fibers 8
have a substantially uniform alignment with respect to
transverse axis T when viewed in plan view, such as in
FIG. 4. By "looped" fibers 8 is meant fibers 8 that
are integral with and begin and end in first precursor
web 20 but extend outwardly in the Z-direction from
first surface 13 of second precursor web 21. By
"aligned" with respect to looped fibers 8 of tufts 6
is meant that looped fibers 8 are all generally
oriented such that, if viewed in plan view as in FIG.
4, each of the looped fibers 8 has a significant
vector component parallel to the transverse axis T,
and preferably a major vector component parallel to
the transverse axis T. In contrast, non-looped fibers
18 are integral with, but only begin in first
precursor web 20 and have a free end extending
outwardly in the Z-direction from first surface 13 of
second precursor web 21. Loose fibers 18 can also have
a generally uniform alignment described as having a
significant or major vector component parallel to the
Z-CD plane. For both looped fibers 8 and loose fibers
18, the alignment is a characteristic of tufts 6 prior
to any post-manufacture deformation due to winding
onto a roll, or compression in use in an article of
manufacture. As used herein, a looped fiber 8 oriented
at an angle of greater than 45 degrees from the
longitudinal axis L when viewed in plan view, as in
FIG. 4, has a significant vector component parallel to
the transverse axis T. As used herein, a looped fiber
8 oriented at an angle of greater than 60 degrees from
longitudinal axis L when viewed in plan view, as in
FIG. 4, has a major vector component parallel to the
transverse axis T. In a preferred embodiment, at least
50%, more preferably at least 70%, and more preferably
at least 90% of fibers 8 of tuft 6 have a significant,
and more preferably, a major vector component parallel
to transverse axis T. Fiber orientation can be
determined by use of magnifying means if necessary,
such as a microscope fitted with a suitable
measurement scale. In general, for a non-linear
segment of fiber viewed in plan view, a straight-line
approximation for both longitudinal axis L and the
looped fibers 8 can be used for determining the angle
of looped fibers 8 from longitudinal axis L. For
example, as shown in FIG. 4, one fiber 8a is shown
emphasized by a heavy line, and its linear
approximation 8b is shown as a dashed line. This fiber
makes an angle of approximately 80 degrees with the
longitudinal axis (measured counterclockwise from L).
The orientation of looped fibers 8 in the tufts 6 is
to be contrasted with the fiber composition and
orientation for first precursor web 20, which, for
nonwoven webs is bestdescribed as having a
substantially randomly-oriented fiber alignment. In a
woven web embodiment, the orientation of the looped
fibers 8 in tufts 6 could be the same as described
above, but the fibers of first precursor web 20 would
have the orientation associated with the particular
weaving process used to make the web, e.g., a square
weave pattern. In the embodiment shown in FIG. 1 the
longitudinal axes L of tufts 6 are generally aligned
in the MD. Tufts 6 and, therefore, longitudinal axes
L, can, in principle, be aligned in any orientation
with respect to the MD or CD. Therefore, in general,
it can be said that for each tuft 6, the looped
aligned fibers 8 are aligned generally orthogonal to
the longitudinal axis L such that they have a
significant vector component parallel to transverse
axis T, and more preferably a major vector component
parallel to transverse axis T. In some embodiments,
due to the preferred method.of forming tufts 6, as
described below, another characteristic of tufts 6
comprising predominantly looped, aligned fibers 8, can
be their generally open structure characterized by
open void area 10 defined interiorly of tufts 6, as
shown in FIGS. 2 and 3. The void area 10 may have a
shape that is wider or larger at the distal end 31 of
the tuft 6 and narrower at the base 17 of the tuft 6.
This is opposite to the shape of the tooth which is
used to form the tuft 6. By "void area" is not meant
an area completely free of any fibers; the term is
meant as a general description of the general
appearance of tufts 6. Therefore, it may be that in
some tufts 6 a loose fiber 18 or a plurality of loose
fibers 18 may be present in the void area 10. By
"open" void area is meant that the two longitudinal
ends of tuft 6 are generally open and free of fibers,
such that tuft 6 can form something like a "tunnel"
structure in an uncompressed state, as shown in FIG.
3. Additionally, as a consequence of a preferred
method of making web 1, the second side 5 of web 1
exhibits discontinuities 16 characterized by a
generally linear indentation defined by formerly
random fibers of the second surface 14 of first
precursor web 20 having been urged directionally
(i.e., in the "Z -direction" generally orthogonal to
the MD-CD plane as shown in FIGS. 1 and 3) into tufts
6 by the teeth of the forming structure, described in
detail below. The abrupt change of orientation
exhibited by the previously randomly-oriented fibers
of first precursor web 20 defines the discontinuity
16, which exhibits a linearity such that it can be
described as having a longitudinal axis generally
parallel to longitudinal axis L of the tuft 6. Due to
the nature of many nonwoven webs useful as first
precursor webs 20, discontinuity 16 may not be as
distinctly noticeable as tufts 6. For this reason, the
discontinuities 16 on the second side 5 of web 1 can
go unnoticed and may be generally undetected unless
web 1 is closely inspected. As such, the second side 5
of web 1 can have the look and feel of an un-tufted
first precursor web 20.Thus in some embodiments, web 1
can have the textured look and feel of terry cloth on
first side 3, and a relatively smooth, soft look and
feel on second side 5, both sides being comprised of
fibers from the same nonwoven web, i.e., the first
precursor web 20. In other embodiments,
discontinuities 16 can appear as apertures, and may be
apertures through web 1 via the ends of the
tunnel-like tufts 6. From the description of web 1
comprising a nonwoven first precursor web 20, it can
be seen that the fibers 8 or 18 of tuft 6 can
originate and extend from either the first surface 12
or the second surface 14 of first precursor web 20. Of
course the fibers 8 or 18 of tuft 6 can also extend
from the interior 28 of first precursor web 20. As
shown in FIG. 3, the fibers 8 or 18 of tufts 6 extend
due to having been urged out of the generally
two-dimensional plane of first precursor web 20 (i.e.,
urged in the "Z -direction" as shown in FIG. 3). In
general, the fibers 8 or 18 of the tufts 6 comprise
fibers that are integral with and extend from the
fibers of the first precursor web 20. Therefore, from
the above description, it is understood that in one
embodiment web 1 can be described as being a laminate
web formed by selective mechanical deformation of at
least a first and second precursor webs, at least the
first precursor web being a nonwoven web, the laminate
web having a first side, the first side comprising the
second precursor web and a plurality of discrete
tufts, each of the discrete tufts comprising a
plurality of tufted fibers being integral extensions
of the first precursor web and extending through the
second precursor web; and a second side, the second
side comprising the first precursor web. The extension
of fibers 8 or 18 can be accompanied by a general
reduction in fiber cross sectional dimension (e.g.,
diameter for round fibers) due to plastic deformation
of the fibers and Poisson's ratio effects. Therefore,
the aligned looped fibers 8 of tuft 6 can have an
average fiber diameter less than the average fiber
diameter of the fibers of first precursor web 20. It
is believed that this reduction in fiber diameter
contributes to the perceived softness of the first
side 3 of web 1, a softness that can be comparable to
cotton terry cloth, depending on the material
properties of the first precursor web 20. It has been
found that the reduction in fiber cross-sectional
dimension is greatest intermediate the base 17 and the
distal portion 31 of tuft 6. This is believed to be
due to the preferred method of making, as disclosed
more fully below. Briefly, as shown on FIG. 3, it is
believed that portions of fibers at the base 17 and
distal portion 31 of tufts 6 are adjacent the tip of
teeth 110 of roll 104, described more fully below, and
are frictionally locked and immobile during
processing. Thus, the intermediate portions of tufts 6
are more free to stretch, or elongate, and
accordingly, can experience a corresponding fiber
cross sectional dimension reduction. Some fibers of
first precursor web 20 may laterally squeeze the base
17 of the tuft 6. The base 17 of thetuft 6 may even be
closed (if the fibers from the tuft 6 are close enough
together to touch) or may remain open. Generally, any
opening at the base 17 is narrow. The closing or
narrowing or squeezing of other fibers at the base 17
can help to stabilize the tufts 6 and second precursor
web 21. Referring to FIG. 5 there is shown an
apparatus and method for making web 1 of the present
invention. The apparatus 100 comprises a pair of
intermeshing rolls 102 and 104, each rotating about an
axis A, the axes A being parallel in the same plane.
Roll 102 comprises a plurality of ridges 106 and
corresponding grooves 108 which extend unbroken about
the entire circumference of roll 102. Roll 104 is
similar to roll 102, but rather than having ridges
that extend unbroken about the entire circumference,
roll 104 comprises a plurality of rows of
circumferentially-extending ridges that have been
modified to be rows of circumferentiallyspaced teeth
110 that extend in spaced relationship about at least
a portion of roll 104. The individual rows of teeth
110 of roll 104 are separated by corresponding grooves
112. In operation, rolls 102 and 104 intermesh such
that the ridges 106 of roll 102 extend into the
grooves 112 of roll 104 and the teeth 110 of roll 104
extend into the grooves 108 of roll 102. The
intermeshing is shown in greater detail in the cross
sectional representation of FIG. 6, discussed below.
Both or either of rolls 102 and 104 can be heated by
means known in the art such as by using hot oil filled
rollers or electrically-heated rollers. In FIG. 5, the
apparatus 100 is shown in a preferred configuration
having one patterned roll, e.g., roll 104, and one
non-patterned grooved roll 102. However, in certain
embodiments it may be preferable to use two patterned
rolls 104 having either the same or differing
patterns, in the same or different corresponding
regions of the respective rolls. Such an apparatus can
produce webs with tufts 6 protruding from both sides
of the web 1. An apparatus could also be designed to
have teeth that pointing in opposite directions on the
same roll. This would result in a web with tufts 6
being produced on both sides of the web. The method of
making a web 1 of the present invention in a
commercially viable continuous process is depicted in
FIG. 5. Web 1 is made by mechanically deforming
precursor webs, such as first and second precursor
webs, 20 and 21 that can each be described as
generally planar and two dimensional prior to
processing by the apparatus shown in FIG. 5. By
"planar" and "two dimensional" is meant simply that
the webs start the process in a generally flat
condition relative to the finished web 1 that has
distinct, out-of-plane, Z-direction
three-dimensionality due to the formation of tufts 6.
"Planar" and "two-dimensional" are not meant to imply
any particular flatness, smoothness or
dimensionality.The process and apparatus of the
present invention is similar in many respects to a
process described in U.S. Pat. No. 5,518,801 entitled
"Web Materials Exhibiting Elastic-Like Behavior" and
referred to in subsequent patent literature as "SELF"
webs, which stands for "Structural Elastic-like Film".
However, there are significant differences between the
apparatus and process of the present invention and the
apparatus and process disclosed in the '801 patent,
and the differences are apparent in the respective
webs produced thereby. As described below, the teeth
110 of roll 104 have a specific geometry associated
with the leading and trailing edges that permit the
teeth to essentially "punch" through the precursor
webs 20, 21 as opposed to, in essence, deforming the
web. In a two layer laminate web 1 the teeth 110 urge
fibers from a first precursor web 20 simultaneously
out-of-plane and through second precursor web 21,
which is punctured, so to speak, by the teeth 110
pushing the fibers 8 through to form tufts 6.
Therefore, a web 1 of the present invention can have
tufts 6 of loose fiber ends 18 and/or "tunnel-like"
tufts 6 of looped, aligned fibers 8 extending through
and away from the surface 13 of a first side 3, unlike
the "tent-like" rib-like elements of SELF webs which
each have continuous side walls associated therewith,
i.e., a continuous "transition zone," and which do not
exhibit interpenetration of one layer through another
layer. Precursor webs 20 and 21 are provided either
directly from their respective web making processes or
indirectly from supply rolls (neither shown) and moved
in the machine direction to the nip 116 of
counter-rotating intermeshing rolls 102 and 104. The
precursor webs are preferably held in a sufficient web
tension so as to enter the nip 16 in a generally
flattened condition by means well known in the art of
web handling. As each precursor web 20, 21 goes
through the nip 116 the teeth 110 of roll 104 which
are intermeshed with grooves 108 of roll 102
simultaneously urge portions of first precursor web 20
out of the plane of first precursor web 20 and through
second precursor web 21 to form tufts 6. In effect,
teeth 110 "push" or "punch" fibers of first precursor
web 20 through second precursor web 21. As the tip of
teeth 110 push through first and second precursor webs
20, 21 the portions of the fibers of the precursor
webs that are oriented predominantly in the CD across
teeth 110 are urged by the teeth 110 out of the plane
of first precursor web 20. Fibers can be urged out of
plane due to fiber mobility, or they can be urged out
of plane by being stretched and/or plastically
deformed in the Z-direction. Portions of first
precursor web 20 urged out of plane by teeth 110 can
also push fibers of second precursor web 21 of the
plane, or they can push through second precursor web
21, (if it has relatively lower extensibility),
thereby resulting in formation of tufts 6 on first
side 3 of web 1. Fibers of precursor webs 20 and/or 21
that are predominantly orientedgenerally parallel to
the longitudinal axis L, i.e., in the MD of precursor
web 20 as shown in FIG. 1, are simply spread apart by
teeth 110 and remain substantially in their original,
randomlyoriented condition. This is why the looped
fibers 8 can exhibit the unique fiber orientation in
embodiments such as the one shown in FIGS. 1-4, which
is a high percentage of fibers of each tuft 6 having a
significant or major vector component parallel to the
transverse axis T of tuft 6. It can be appreciated by
the forgoing description that when web 1 is made by
the apparatus and method of the present invention that
the precursor webs 20, 21 can possess differing
material properties with respect to the ability of the
precursor webs to elongate before failure, e.g.,
failure due to tensile stresses. In particular, a
nonwoven first precursor web 20 can have greater fiber
mobility and/or greater fiber elongation
characteristics relative to second precursor web 21,
such that the fibers thereof can move or stretch
sufficiently to form tufts 6 while the second
precursor web 21 ruptures, i.e., does not stretch to
the extent necessary to form tufts. However, in other
embodiments, both precursor webs have sufficient
elongation such that fibers thereof can move or
stretch sufficiently to form tufts 6. The degree to
which the fibers of nonwoven precursor webs are able
to extend out of plane without plastic deformation can
depend upon the degree of inter-fiber bonding of the
precursor web. For example, if the fibers of a
nonwoven precursor web are only very loosely entangled
to each other, they will be more able to slip by each
other (i.e., to move relative to adjacent fibers by
reptation) and therefore be more easily extended out
of plane to form tufts. On the other hand, fibers of a
nonwoven precursor web that are more strongly bonded,
for example by high levels of thermal point bonding,
hydroentanglement, or the like, will more likely
require greater degrees of plastic deformation in
extended out-of-plane tufts. Therefore, in one
embodiment, first precursor web 20 can be a nonwoven
web having relatively low inter-fiber bonding, and
second precursor web 21 can be a nonwoven web having
relatively high inter-fiber bonding, such that the
fibers of first precursor web can extend out of plane,
while the fibers of second precursor web 21 cannot.
Upon sufficient force applied to first precursor web
21, the fibers therein tend to extend, while the
fibers of second precursor web, unable to extend, tend
to break. The number, spacing, and size of tufts 6 can
be varied by changing the number, spacing, and size of
teeth 110 and making corresponding dimensional changes
as necessary to roll 104 and/or roll 102. This
variation, together with the variation possible in
precursor webs 20, 21 permits many varied webs 1 to be
made for many purposes. For example, web 1 made from a
first precursor web 20 comprising a relatively high
basis weight woven fabric having MD and CDwoven
plastically-extensible threads and a second precursor
web 21 comprising relatively high basis weight,
relatively low-extensible synthetic polymer nonwoven
material could be made into a strong, porous ground
covering, such as an erosion control device useful for
reducing sloping path deterioration and enabling
growth of indigenous vegetation in unstable soil. FIG.
6 shows in cross section a portion of the intermeshing
rolls 102 and 104 and ridges 106 and teeth 110. As
shown teeth 110 have a tooth height TH (note that TH
can also be applied to ridge height; in a preferred
embodiment tooth height and ridge height are equal),
and a tooth-totooth spacing (or ridge-to-ridge
spacing) referred to as the pitch P. As shown, depth
of engagement E is a measure of the level of
intermeshing of rolls 102 and 104 and is measured from
tip of ridge 106 to tip of tooth 110. The depth of
engagement E, tooth height TH, and pitch P can be
varied as desired depending on the properties of
precursor webs 20, 21 and the desired characteristics
of web 1. For example, in general, the greater the
level of engagement E, the greater the necessary
elongation or fiber-to-fiber mobility characteristics
the fibers of first precursor web 20 must possess.
Also, the greater the density of tufts 6 desired
(tufts 6 per unit area of web 1), the smaller the
pitch should be, and the smaller the tooth length TL
and tooth distance TD should be, as described below.
FIG. 7 shows one embodiment of a roll 104 having a
plurality of teeth 110 useful for making a terry
cloth-like web 1 from a nonwoven first precursor web
20 having a basis weight of between about 60 gsm and
100 gsm, preferably about 80 gsm and a polyolefinic
film (e.g., polyethylene or polypropylene) second
precursor web 21 having a density of about 0.91-0.94
and a basis weight of about 20 gsm. An enlarged view
of teeth 110 is shown in FIG. 8. In this embodiment of
roll 104 teeth 110 have a uniform circumferential
length dimension TL measured generally from the
leading edge LE to the trailing edge TE at the tooth
tip 111 of about 1.25 mm and are uniformly spaced from
one another circumferentially by a distance TD of
about 1.5 mm. For making a terry-cloth web 1 from web
1 having a total basis weight in the range of about 60
to about 100 gsm, teeth 110 of roll 104 can have a
length TL ranging from about 0.5 mm to about 3 mm and
a spacing TD from about 0.5 mm to about 3 mm, a tooth
height TH ranging from about 0.5 mm to about 5 mm, and
a pitch P between about 1 mm (0.040 inches) and about
5 mm (0.200 inches). Depth of engagement E can be from
about 0.5 mm to about 5 mm (up to a maximum equal to
tooth height TH). Of course, E, P, TH, TD and TL can
be varied independently of each other to achieve a
desired size, spacing, and area density of tufts 6
(number of tufts 6 per unit area of web 1).As shown in
FIG. 8, each tooth 110 has a tip 111, a leading edge
LE and a trailing edge TE. The tooth tip 111 is
elongated and has a generally longitudinal
orientation, corresponding to the longitudinal axes L
of tufts 6 and discontinuities 16. It is believed that
to get the tufted, looped tufts 6 of the web 1 that
can be described as being terry cloth-like, the LE and
TE should be very nearly orthogonal to the local
peripheral surface 120 of roll 104. As well, the
transition from the tip 111 and LE or TE should be a
sharp angle, such as a right angle, having a
sufficiently small radius of curvature such that teeth
110 push through second precursor web 21 at the LE and
TE. Without being bound by theory, it is believed that
having relatively sharply angled tip transitions
between the tip of tooth 110 and the LE and TE permits
the teeth 110 to punch through precursor webs 20, 21
"cleanly", that is, locally and distinctly, so that
the first side 3 of the resulting web 1 can be
described as "tufted" rather than "deformed." When so
processed, the web 1 is not imparted with any
particular elasticity, beyond what the precursor webs
20 and 21 may have possessed originally. While not
wishing to be bound by theory, it is believed that if
the fibers of the precursor webs have a highly
curvilinear shape, e.g., curled fibers, the resultant
tufts 6 will have more looped fibers 8 and less broken
fibers 18 as compared to more linear fiber
conformations. It is believed that such fiber
conformations have a lesser chance of bridging between
two adjacent teeth, and, as a result they are less
prone to be stretched beyond their breaking point, and
thus have a greater chance of forming complete loop
structures. Furthermore, such curvilinear-shaped
fibers can be made by using eccentric bicomponent
fibers, or side-by-side bicomponent fibers, such as
bicomponent fibers consisting of polyethylene and
nylon. In preferred embodiments first and second
precursor webs are nonwoven webs in which there are
minimal fiber-to-fiber bonds. For example, the
precursor web can be a nonwoven web having a pattern
of discrete thermal point bonds, as is commonly known
in the art for nonwoven webs. In general, however, it
is desirable to minimize the number of bond points and
maximize 



the spacing so as to allow for maximum fiber mobility
and dislocation at during formation of tufts 6. In
general, utilizing fibers having relatively high
diameters, and/or relatively high extension to break,
and/or relatively high fiber mobility, results in
better and more distinctly formed tufts 6. Although
web 1 is disclosed in preferred embodiments as a two
layer web made from two precursor webs, it is not
necessary that it be limited to two layers. For
example, a three-layer or more laminate can be made
from three precursor webs, as long as one of the
precursor webs can extend and push through openings in
another layer to form tufts. For example, web 1
couldcomprise the top sheet, secondary topsheet, and
core of a feminine hygiene product. In general, it is
not necessary that adhesive or other bonding means be
utilized to make laminate web 1. The constituent
layers of web 1 (e.g., precursor webs 20 and 21 and
any other layers) can be held in a face-to-face
laminated relationship by virtue of the "locking"
effect of the tufts 6 that extend through openings 4
in second precursor web 21. In some embodiments it may
be desirable to use adhesives or thermal bonding or
other bonding means, depending on the end use
application of web 1. For example, a web 1 comprising
bicomponent fiber nonwoven webs can be through-air
bonded after formation of tufts 6 to provide for
layer-to-layer adhesion for greater peel strength.
Additionally, it may be desirable to apply adhesive to
at least a portion of one of the precursor webs. For
example, in some embodiments adhesive, chemical
bonding, resin or powder bonding, or thermal bonding
between layers can be selectively applied to certain
regions or all of the precursor webs. In the case of
adhesive application, for example, adhesive can be
applied in a continuous manner, such as by slot
coating, or in a discontinuous manner, such as by
spraying, extruding, and the like. Discontinuous
application of adhesive can be in the form of stripes,
bands, droplets, and the like. In a multilayer web 1
each precursor web can have different material
properties, thereby providing web 1 with beneficial
properties when used as a topsheet in a disposable
absorbent article such as a sanitary napkin. For
example, web 1 comprising two (or more) precursor
webs, e.g., first and second precursor webs, can have
beneficial fluid handling properties. For superior
fluid handling, for example, first precursor web 20
can be comprised of relatively hydrophilic fibers.
Second precursor web 21 can be comprised of relatively
hydrophobic fibers. The tufts 6 of such a web could
form a topsheet having a relatively hydrophobic
body-facing surface, with hydrophilic tufts to pull
fluid away from the body and through the topsheet.
Fluid deposited upon the upper, relatively hydrophilic
tufts can be quickly transported away from the
relatively hydrophobic layer to the portion of the
article underlying the second precursor web layer
(e.g., the absorbent core). Without being bound by
theory, it is believed that one reason for the
observed compression resistance of web 1 is the
generally vertically-aligned fibers 8, 18 of tufts 6.
The fibers 8, 18 form directionally-aligned support
columns that resist compression. FIG. 10 shows in
partial cut away plan view a sanitary napkin having as
one of its components a web 1 of the present
invention. In general, sanitary napkin 200 comprises a
backsheet 202, a topsheet 206 and an absorbent core
204 disposed between the topsheet 206 and backsheet
202 which can be joined about a the periphery 210.
Sanitary napkin 1 can have side extensions, commonly
referred to as "wings" 208 designed to wrap the sides
of the crotch regionof the panties of the user of
sanitary napkin 1. Sanitary napkins, including
topsheets for use as the body facing surface thereof,
are well known in the art and need no detailed
description of various alternative and optional
designs. In addition to sanitary napkins, web 1 can
also be used in a diaper or adult incontinence product
or other disposable hygiene products. However, it is
noted that web 1 can be used as, or as a component of,
one or more of a backsheet, core material, topsheet,
secondary topsheet, or wing material. Web 1 can also
have multiple layers and comprise a topsheet,
secondary topsheet, core, backsheet, or any number of
layers. Web 1 is especially useful as a topsheet 206
of sanitary napkin 200. Web 1 is particularly
beneficial as a topsheet 206 for sanitary napkins due
to the combination of excellent fluid acquisition and
compression resistance for the prevention of rewet to
the body-facing surface of topsheet 206 when in use.
Rewet can be a result of at least two causes: (1)
squeezing out of the absorbed fluid due to pressure on
the sanitary napkin 200; and/or (2) wetness entrapped
within or on the topsheet 206. In a preferred topsheet
206 both properties, fluid acquisition and compression
resistance, are maximized and rewet is minimized. Said
differently, preferably a topsheet will exhibit high
rates of fluid acquisition, and low levels of rewet.
In a sanitary napkin of the present invention,
topsheet 206 can have applied thereto a lotion
composition. The lotion composition can be any of
known lotions, such as lotions comprising petrolatum,
which can provide a skin benefit to the user. In a
preferred embodiment, the lotion also provides a clean
body benefit to the user. That is, the lotion
preferably renders menses less susceptible to sticking
to the body, including hair and skin. Preferably,
therefore, the lotion is hydrophobic, and renders hair
and skin hydrophobic. Lotion can be applied in any
manner known in the art for applying lotions to
nonwoven webs. Lotion can be applied to the tips
(i.e., the distal ends) of tufts 6. It has been found
that applying lotion to the tips enables efficient
transfer to the skin of the wearer. Without being
bound by theory, it is believed that the tufts act as
little brushes to wipe the lotion onto the body during
motion, such as walking. The lotion of the present
invention can include those disclosed in US 5,968,025;
US 6,627,787; US 6,498,284; US 6,426,444; US
6,586,652; US 3,489,148; US 6,503,526; 6,287,581; US
6,475,197; US 6,506,394; US 6,503,524; US 6,626,961;
WO 2000038747; or EP-A 927,050. In addition to (or
instead of) lotion treatments, the topsheet 206 (or
portions thereof) can be treated with other materials
or compositions to render it sufficiently hydrophobic.
For example, the topsheet can be treated with silicone
treatments, low surface energy treatments,fluorinated
hydrocarbon treatments. In general, relatively
hydrophobic means a material or composition having a
contact angle with water of at least about 70 degrees,
preferably at least about 90 degrees. In general, low
surface energy means less than about 55 dynes per
square centimeter, preferably less than about 26 dynes
per square centimeter, and more preferably from about
30 to about 50 dynes per square centimeter. In a
preferred embodiment, web 1 is used as a topsheet 206
in conjunction with a high capacity and highly
absorbent core 204. In general, a preferred absorbent
core is an airlaid core of the type disclosed in US
5,445,777; or US 5,607,414. In a preferred embodiment,
absorbent core 204 is the type generally referred to
as HIPE foams, such as those disclosed in US
5,550,167; US, 5,387,207; US 5,352,711; and 5,331,015.
In a preferred embodiment, absorbent core 204 has a
capacity after desorption at 30 cm of less than about
10% of its free absorbent capacity; a capillary
absorption pressure of from about 3 to about 20 cm; a
capillary desorption pressure of from about 8 to about
25 cm; a resistance to compression deflection of from
about 5 to about 85% when measured under a confining
pressure of 0.74 psi; and a free absorbent capacity of
from about 4 to 125 grams/gram. Each of these
parameters can be determined as set forth in US
5,550,167. issued August 27, 1996 to DesMarais. One
advantage of utilizing the airlaid or HIPE foam cores
as disclosed is that the absorbent core can be made
very thin. For example, an absorbent core of the
present invention can have an average caliper
(thickness) of less than about 20 mm, preferably less
than about 10 mm, and the thickness can be less than
about 5 mm. Table 1 shown below shows compression data
for webs of the present invention, as well as
comparison webs. In Table 1, Sample Nos. 1-3, 5 and 7
are comparison samples and Sample Nos. 4, 6, and 8-13
are webs of the present invention. Sample 1 is a
formed polyethylene film comparable to DRI-WEAVE(r)
topsheets used on ALWAYS(r) sanitary napkins,
available from Tredegar Film Products, Terre Haute,
IN. Sample 2 is a formed polyethylene film made by
Tredegar Film Products, Terre Haute, IN, according to
the teachings of US 4,629,643 issued to Curro et al.
on Dec. 16, 1986. Sample 3 is a 30 gsm spunbond web of
50/50 PE/PP bicomponent fibers available from BBA,
Simpsonville, SC. Sample 4 is a web of the present
invention made from the web of Sample 3 processed
according to the process described herein. Sample 5 is
a carded nonwoven web comprising 50% 6 denier (dpf)
PE/PP bicomponent fibers and 50% 6 denier PET fibers,
available from BBA, Simpsonville, SC.Sample 6 is made
by the process as described herein from the web of
Sample 5. Samples 4 and 6 are made with one precursor
web by the process described herein. Samples 8-13 are
made according to the present invention using two
precursor webs as described herein, and where both
precursor webs contribute fibers to the tufts, in a
nested configuration, so to speak. Thus, the fibers of
the second precursor web are not "punched through" but
rather are formed into a tuft along with fibers of the
first precursor web, the two webs contributing fibers
to the tufts. Sample 8 is made by the process as
described herein from the two layer laminate of
fibrous nonwoven web of Sample 7. The first layer of
Sample 7 comprises a 30 gsm web of 50/50 PE/PP
bicomponent fibers and the second layer is a 45 gsm
web comprising 50% 6 denier 50/50 PE/PP bicomponent
fibers and 50% 9 denier PP fibers. Both webs are
available from BBA, Simpsonville, SC. Sample 9 is made
by the process as described herein from a two layer
laminate wherein the first and second layers comprise
a 30 gsm web of PE/PP bicomponent fibers and the
second layer is also surfactant treated to impart a
relatively higher level of hydrophilicity, as is known
in the art. The 30 gsm webs are available from BBA,
Simpsonville, SC. Sample 10 is made by the process as
described herein from a two layer laminate of fibrous
nonwoven webs wherein the first layer comprises a 30
gsm web of PE/PP bicomponent fibers and the second
layer is a 45 gsm web comprising 50% 6 denier PE/PP
bicomponent fibers and 50% 6 denier PET fibers. Both
webs are available from BBA, Simpsonville, SC. Sample
11 is made by the process as described herein from a
two layer laminate of fibrous nonwoven webs wherein
the first layer comprises a 30 gsm web of PE/PP
bicomponent fibers from Pegas, Czech Republic, and the
second layer is a 45 gsm web comprising 50% 6 denier
PE/PP bicomponent fibers and 50% 6 denier PET fibers,
available from BBA, Simpsonville, SC. Samples 12 and
13 are each made by the process as described herein
from a two layer laminate of fibrous nonwoven webs
wherein the first layer comprises a 30 gsm web of
50/50 PE/PP bicomponent fibers and the second layer is
a 45 gsm web comprising 50% 6 denier 50/50 PE/PP
bicomponent fibers and 50% 6 denier PET fibers. Both
precursor webs are available from BBA, Simpsonville,
SC. Each of the Samples of the present invention shown
in Table 1 were processed according to the present
invention through the nip of intermeshing rolls as
described above, with a pitch P of1.5 mm (about 0.060
inch), a tooth height TH of about 3.7 mm (about 0.145
inch), a tooth distance TD of 1.6 mm (about 0.063
inches) and a tooth length TL of 1.25 mm (about 0.050
inch). The depth of engagement DOE and line speed are
shown in Table 1 for each sample of the present
invention. As shown in Table 1, webs of the present
invention have excellent density and specific volume
properties under loads simulating loads experienced in
the wearing of a sanitary napkin. For example, 0.004
psi can correspond to a pressure experienced while
standing, while 0.23 psi can correspond to a pressure
when sitting on a soft surface, and 0.75 se can
correspond to sitting on a hard surface.Table 1:
Comparison of Webs of the Present Invention
Conversions: 1 inch = 25.4 mm; 1 psi = 6.89 kPa; 1
foot = 304.8 mmTable 1, continued Conversions: 1 inch
= 25.4 mm; 1 psi = 6.89 kPa; 1 foot = 304.8 mmTEST
METHODS Void volume and specific volume can be
determined by the following methods: VOID VOLUME Void
volume under compression was calculated at 0.004,
0.23, and 0.75 pounds per square inch pressure using
an MTS tensile tester. The tensile tester measured the
resisting force as a material was compressed between a
movable platen and a fixed base. The material was
compressed at a constant rate to a force of 1000 g.
Force and platen position were recorded. Void volume
for a given platen position is calculated using the
equation: Where: VV=void volume of material in cubic
centimeters per gram xo=initial platen position from
the base in millimeters x= platen position from
initial position in millimeters A171= area of material
in square centimeters M= mass of material in grams
pfiber=fiber density in grams per cubic centimeter For
webs made with multiple fiber types, the web fiber
density is the weight average of each individual fiber
density: Pfiber, total = (w t% fiberl) (Pfiberl) +
(wt% fi be ) (Pfibert) + Where:wt% = weight percent o
f the fiber type in the web or: wt% = fiber weight in
composition x 100% total composition weight Suitable
equipment for this test could include a tensile tester
(MTS model Alliance RT/ 1 with Test Works software and
50 N load cell). The tester must have a fixed base
larger in size than the platen. The zero height
between the platen and base i s set b y bringing the
platen down until the first substantial force is
measured, the platen is then backed u p one increment,
and the cross head position is zeroed. The sample gage
length for each sample is set b y raising the platen
above the fixed base to a distance greater than the
initial thickness o f the material. From this position
the platen is lowered until a force o f 1 g f is
applied to the sample. This position from the zero
height is recorded a s the initial platen position
(x0) and the cross head position is re-zeroed. In this
test a 4.9 cm diameter circular platen was used to
compress materials against the base at a rate o f 0.51
crn/min from 1 to 1000 gf. (0.75 pounds per square
inch pressure). The platen was then returned at the
same rate to the initial platen position for each
sample. The initial platen position o r test gage
length varied depending o n the thickness o f the
material a s described above. Five repeats were
performed o n separate sample pieces, and the five
results averaged. Each material sample tested was
larger in area than the platen, but smaller in area
than the fixed base. SPECIFIC VOLUME Specific Volume
under compression was calculated at 0.004, 0.23, and
0.75 pounds per square inch pressure using an MTS
tensile tester. The tensile tester measured the
resisting force as a material was compressed between a
movable platen and a fixed base. The material was
compressed at a constant rate to a force o f 1000 g .
Force and platen position were recorded. Specific
volume for a given platen position is calculated using
the equation: SV = 1/ r'.webWeb Density for a given
platen position is calculated using the equation: pweb
= (BW) (10 mm/cm) (x0 - x) (1002 cm2/m2) Where:
SV=specific void volume of material in cubic
centimeters per gram Pweb =density in grams per cubic
centimeter of the nonwoven web Xo=initial platen
position from the base in millimeters x= platen
position from initial position in millimeters BW =
mass of the material in grams per square meter
Suitable equipment for this test could include a
tensile tester (MTS model Alliance RT/1 with Test
Works software and 50 N load cell). The tester must
have a fixed base larger in size than the platen. The
zero height between the platen and base is set by
bringing the platen down until the first substantial
force is measured, the platen is then backed up one
increment, and the cross head position is zeroed. The
sample gage length for each sample is set by raising
the platen above the fixed base to a distance greater
than the initial thickness of the material. From this
position the platen is lowered until a force of 1 gf
is applied to the sample. This position from the zero
height is recorded as the initial platen position (x0)
and the cross head position is re-zeroed. In this test
a 4.9 cm diameter circular platen was used to compress
materials against the base at a rate of 0.51 cm/min
from 1 to 1000 gf. (0.75 pounds per square inch
pressure). The platen was then returned at the same
rate to the initial platen position for each sample.
The initial platen position or test gage length varied
depending on the thickness of the material as
described above. Five repeats were performed on
separate sample pieces and the five results averaged.
Each material sample tested was larger in area than
the platen, but smaller in area than the fixed base.
As can be understood from the above description of
webs 1 and apparatus 100 of the present invention,
many various structures of webs 1 can be made without
departing from the scope of the present invention as
claimed in the appended claims. For example, topsheet
206 canadditionally be coated or treated with
medicaments, cleaning fluids, anti-bacterial
solutions, emulsions, fragrances, or surfactants.
Likewise, apparatus 100 can be configured to only form
tufts 6 on a portion of the web 1, or to form varying
sizes or area densities of tufts 6. Another advantage
of the process described to produce the webs of the
present invention is that the webs can be produced
in-line with other web production equipment or in-line
with disposable absorbent article production
equipment. Additionally, there may be other solid
state formation processes that can be used either
prior to or after the process of the present
invention. For example, a web could be processed
according to the present invention and then apertured
with a stretching process, such as one described in US
Patent No. 5,658,639 to Curro et al. Alternatively, a
material could be made into a composite through a
variety of processes, such as one described in US
Publication No. 2003/028,165Al to Curro et al. or ring
rolled, for example as in US Patent No. 5,167,897 to
Weber et al. and then processed according to the
present invention. The resulting webs can thus exhibit
the combined benefits of these multiple material
modifications. All documents cited in the Detailed
Description of the Invention are, in relevant part,
incorporated herein by reference; the citation of any
document is not to be construed as an admission that
it is prior art with respect to the present invention.
While particular embodiments of the present invention
have been illustrated and described, it would be
obvious to those skilled in the art that various other
changes and modifications can be made without
departing from the spirit and scope of the invention.
It is therefore intended to cover in the appended
claims all such changes and modifications that are
within the scope of this invention.WHAT IS CLAIMED IS:
1. A sanitary napkin comprising: a. a topsheet
comprising a fibrous nonwoven web and a plurality of
discrete tufts of fibrous material, b. characterized
in that said topsheet has a density of less than 0.027
under a load of 0.004 psi, and a density of less than
0.068 g/cc at a load of 0.23 psi. 2. The sanitary
napkin of Claim 1, wherein said topsheet comprises a
first and second nonwoven precursor webs. 3. The
sanitary napkin of Claims 1 or 2, wherein said
topsheet comprises at least two precursor webs, and
said discrete tufts comprise fibers each said
precursor web. 4. The sanitary napkin of any of the
preceding claims, wherein said tufts of material
comprise a plurality of looped fibers. 5. The sanitary
napkin of any of the preceding claims, wherein said
topsheet comprises two sides and two or more precursor
webs, wherein both sides of said topsheet are
substantially covered by fibers from only one of said
precursor webs. 6. The sanitary napkin of any of the
preceding claims, wherein said topsheet comprises from
1 to 100 said discrete tufts per square centimeter,
preferably from 20 to 40 said discrete tufts per
square centimeter. 7. A sanitary napkin characterized
by: a. a topsheet having a body-facing side and
comprising from 10 to 50 discrete tufts of fibrous
material per square centimeter; b. a semi-solid lotion
composition applied to at least a portion of said
body-facing side of said topsheet; and c. wherein said
topsheet has a density of less than 0.027 under a load
of 0.004 psi, and a density of less than 0.068 g/cc at
a load of 0.23 psi. 8. The sanitary napkin of Claim 7,
wherein said lotion comprises petrolatum. 9. The
sanitary napkin of Claims 7 or 8, wherein said
topsheet comprises a first precursor web and a second
precursor web, wherein at least one of said precursor
webs is relatively more hydrophobic with respect to
said other of said precursor webs.10. A sanitary
napkin characterized by: a. a topsheet comprising a
first precursor web and a second precursor web,
wherein at least one of said precursor webs is
relatively more hydrophobic with respect to said other
of said precursor webs, and wherein said topsheet
further comprises discrete tufts of fibrous material
from said first or second precursor webs, b. wherein
said topsheet has a density of less than 0.027 under a
load of 0.004 psi, and a density of less than 0.068
g/cc at a load of 0.23 psi., and c. an absorbent core
in fluid communication with said topsheet, said
absorbent core having an average thickness of less
than about 7 mm; and d. a backsheet joined to said
topsheet. 


